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RADIOTHERAPY FOR OLIGOMETASTATIC
DISEASE

F. Alongi, M. Scorsetti

Radiotherapy and radiosurgery department, Humanitas

Cancer Center, Istituto Clinico Humanitas, Rozzano

(Milano), Italy

Up until the last few years, patients with distant metasta-
sis from any type of primary cancer were considered to
be at the end stage of life. The assumption was that the
disease had spread throughout the body. Improvement in
early detection of metastasis frequently allows the dia-
gnosis of single or limited organ metastases, called oli-
gometastases [1]. Local treatment for oligometastases
has been widely adopted for many cancers because long-
term survival can be achieved. In several anatomical
sites, surgical resection of metastases prolongs survival
in selected patients [1,2]. For example, surgical resection
is the standard choice for patients with oligometastatic
lung cancer, but the benefits of resection and appropria-
te selection criteria in patients who develop metastasis
are poorly defined [1].
The perfect candidate for local therapy in the case of oli-
gometastasis is difficult to establish. It has been hypothe-
sized that there may be a single target organ for metasta-
ses. The rationale is that when the primary cancer and
regional nodes are controlled, the solitary or few metasta-
ses in that metastatic target organ can be cured [2].
In this scenario, radiotherapy could have a role in local
control of oligometastatic focal disease. As smaller foci
of metastases are found, high conformal radiation, such
as stereotactic radiotherapy (SRT) or similar techniques,
may well prove less invasive and more effective than sur-
gery because of decreasing morbidity and the potential to
deliver ablative treatment more economically on an out-
patient basis.
While just a few years ago the term SRT was usually
adopted to describe the utilization of spatial coordinates
to define the position to irradiate target with ablative
doses, today the concept has changed. With the term SRT,
we now intend a philosophy for treating cancer with high
focused doses in one or few sessions, not necessarily with
spatial coordinates.
Radiotherapy is currently in the midst of new develop-
ments in technology. High tech improvements are refi-

ning the ballistic approach to delivering radiation more
precisely to target volumes while sparing surrounding
organ tissue by means of a) intensity-modulated radiation
therapy, including volumetric modulation arc therapy and
similar rotational approaches, b) robotic arm delivery of
RT, such as Cyberknife, c) high-LET ionizing radiation
delivery as represented by protons and other hadrons [3,4].
The quality of images utilized in the control and monito-
ring of setup and tumor variations during treatment with
image-guided radiation therapy(IGRT) devices, as well as
KV Cone-beam CT or MV CT is now at the same level as
fine diagnostic radiology, and permits greater precision
than was possible in the past [5].
The lung represents the paradigm of the potential benefit
and limited injury of SBRT. For isolated or few lung
metastases, the clinical results of SBRT were comparable
to that after surgical metastasectomy. In some Japanese
experiences, the overall survival rate at 2 years after
SBRT in lung oligometastatic patients was around 85%
[3,4]. Although there is still insufficient evidence to con-
firm the optimal tumor parameters, schemes of fractiona-
tion, techniques for RT in lung the high local control rates
and potential survival benefit justify the use SBRT for
limited lung oligometastases [6].
Other clinical experiences, accumulated over the past 10-
15 years, have reported efficacy and safety of SBRT in
various populations of patients with metastatic localiza-
tions in liver, spine, adrenal glands and other sites of the
body [7-13]. These studies suggest that there is a sub-
group of patients with limited metastases in site(prefera-
ble in a single organ) and number who may benefit from
local aggressive therapy. Some of those patients could
potentially improve survival, although the preliminary
retrospective data now available in literature are subject
to bias.
Selection criteria for SBRT in treating oligometastatic
cancer remain the main issue that need to be established.
In several reports, the eligibility criteria for SBRT in oli-
gometastatic cancer were defined as follows: a limited
number of metastasis (one or two), a limited diameter
(< 4 cm) of metastases, locally controlled primary tumor,
and no other metastatic sites [14]. Other more specific
selection criteria recently proposed to offer SBRT to
patients with various oligometastatic tumors included:
controlled primary, favourable histology, limited metasta-
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tic disease, metachronous appearance of metastasis, young
age and high performance status of the patient [15,16,17].
Considering these aspects, SBRT using fewer fractions
may be useful especially in patients with various extra-
cranial cancers but preferable when favourable outcome
and low toxicity is expected. However, the selection of
SBRT in the panorama of the local therapies should invol-
ve interdisciplinary discussion among surgeons, radiation
oncologists and medical oncologists, as well as the choi-
ce of the patient.
From preliminary published results, it is undeniable that
thanks to the more extensive prescription of SBRT the
role of radiation therapy in metastatic disease has evolved
from symptomatic-palliative to curative as shown in spe-
cific setting of patients, including [18] promising data for
oligometastases. Unfortunately, most of the reports are
retrospective and have short follow-up period of observa-
tion or bias [19].
Systemic therapy can potentially sterilize the microscopic
metastatic foci in various sites of the body but the reported
response rates for gross disease have been suboptimal,
excluding few high chemosensitive solid tumors such as
germ-cell tumors. The possible failure of local therapy as a
therapeutic modality for oligometastatic disease could be
due to a multiplicity of undetected metastases or an exces-
sive number of bulky metastases with no effective means
to sterilize enough to make resection or focal radiotherapy
reasonable [16]. A systemic adjunct that debulks by incom-
pletely reducing all tumors could contribute to the success
of metastasectomy or focal radiation treatment. In fact,
spatial cooperation of combined modalities with local
techniques of radiation together with adjuvant effective
chemotherapy can systemically eradicate occult microfo-
ci[20]. Considering the high propensity for distant progres-
sion, the combination of novel drugs and SBRT need to be
deeply explored. So far, no randomized trials comparing
local radiotherapy versus no local radiotherapy for patients
with oligometastases have been performed. Currently, the
best clinical evidence comes from prospective phase II
trials or large retrospective series. With this background,
prospective trials of high dose SBRT for selected oligome-
tastases cancer patients, treated after systemic therapy fai-
lure and/or programmed for a new line of pharmacological
treatment, should be proposed to assess definitively, with
adequate follow up, the role of SBRT in this subset of
patients. Obviously, the feasibility of conducting such trials
is complicated because the clinical results will be confoun-
ded by the different biologic behaviors of different tumors.
Thus efforts by scientific community are needed to define
as better the ideal population of study that deserves to be
enrolled in these trials
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MULTIDISCIPLINARY APPROACH IN THE
TREATMENT OF VERTEBRAL METASTASES

G.C. Anselmetti

U.O. Radiologia, IRCC Candiolo, Torino

Many common cancers such as breast, prostate, lung,
bladder and kidney can frequently spread to bone and
bone itself is usually affected in multiple myeloma.
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Patients are considered for specific treatment (radiothe-
rapy and bisphosphonates [1]) when optimal systemic
treatment for the underlying cancer fails. But
Radiotherapy (RT) can reduce bone pain in about 60% of
patients [2] and the effects of bisphosphonates (zoledro-
nic acid most frequently), may not be apparent because
of shorter survival of these patients [3]. Bone metastases
and their consequences (pain, pathological fractures) are
not controlled in about 20 to 40% of patients with mali-
gnancy [4] and the optimal medical treatment leave up to
45% of patients with inadequate pain control [5,6]. For
that reasons, interventional radiologist proposed several
minimally invasive treatments, aimed at pain control and
tumor ablation, such as percutaneous radiofrequency
thermoablation (RFA), cryoablation [7,8] microwaves
[9], osteoplasty (PO) [10] and, more recently, MR-gui-
ded focused ultrasound (MRgFUS) [11] have been pro-
posed. Since Percutaneous Vertebroplasty (PV) was first
described as a successful treatment of a painful vertebral
body hemangioma [12], this procedure has been widely
performed in the treatment of painful benign and mali-
gnant spine lesions [13-15]. Several studies showed that
PV offers an excellent and durable clinical results, and
few studies demonstrated a good clinical outcome on the
same technique applied on other bones [10,16-19].
PV is the injection of bone cement within a painful verte-
bral lesion refractory to conventional therapy (RT, che-
motherapy and narcotic analgesia) or with surgical con-
traindication; this minimally invasive procedure can
achieve immediate bone consolidation, reduce the risk of
a pathological fracture, with consequent pain regression
and quality of life improvement. 
PV can be performed under digital fluoroscopy guidance
or under combined Compute Tomography and fluorosco-
pic guidance during local anesthesia or mild sedation in
most cases.
In large lesions a combined ablative treatment
(Radiofrequency Ablation, Cryoablation, Microwaves,
etc.) can be proposed to reduce the tumoral bulky.
Since June 2002, 676 patients were treated with PV in our
Institute on 2124 painful vertebral tumoral lesions. All the
patients were referred to our institution because of pain
resistant to conventional treatment, including opioids,
chemotherapy, hormone therapy and RT.
Mean pre-treatment VAS scores of 8.3±1.9 significantly
dropped to 1.9±2.0 (P < 0.0001); pain reduction occurred
in 93,9% and administration of narcotics was suspended in
92,1%. Considering the combined effect of immediate
bone consolidation and pain relief offered by PV and
tumoral necrosis as well pain relief achieved by RT, those
two treatments can be reasonably proposed in cancer
patients with painful vertebral metastases. Vertebroplasty
can be performed even 48 hours before Radiotherapy and
pain relief offered by PV may allow a better patient’s posi-
tioning for optimal RT. Multidisciplinary management of
vertebral metastases is always the best option that a physi-
cian can offer to such a poor clinical condition patients.
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HYPOFRACTIONATED WHOLE BREAST
IRRADIATION: RADIOBIOLOGICAL RATIONALE

C. Aristei

Radiation Oncology Section, University of Perugia

Introduction: After conservative surgery (CS) the standard
regimen for whole breast radiotherapy (RT) delivers 2.0-
1.8 Gy in 25-28 fractions up to a total of 50-50.4 Gy with
or without a boost to the tumoral bed. This full treatment
requires 5-7 weeks and, due to limited availability of
equipment, length of waiting lists, logistical and time diffi-
culties and costs, some patients cannot undergo it. To shor-
ten the duration of this standard regimen and provide treat-
ment for more patients, trials were designed of hypofrac-
tionated schedules, i.e. with over 2 Gy per fraction.
Although the 4 most recent randomized studies [1-4]
demonstrated hypofractionation was effective and safe, the
underlying radiobiological mechanisms and consequences
remain, however, to be fully elucidated. The radiobiologi-
cal rationale for hypofractionation will be reviewed and
discussed in this presentation.

Radiobiological background: Soon after x-rays were
discovered over 100 years ago, it became clear that the bio-
logical effect of RT depended on the dose that was admini-
stered in each fraction. Initially delivered at high doses, in
a single fraction or in a few fractions, RT was associated
with unacceptable morbidity and limited tumor control.
Studies conducted in the 1930’s showed that when RT was
delivered in many more fractions over a longer period of
time, tumor control improved and toxicity was reduced.
Consequently, according to the type of tumor that had to be
eradicated, different total doses that were fractionated into
single doses of 1,8-2 Gy, became the standard approach. 
The next step in the delivery of RT was hypo-fractionation
which became widespread in the UK and Scandinavia in
the 1960s-1970s. Total doses were defined on the basis of
Ellis’s Nominal Standard Dose (NSD) formula which esti-
mated biologically isoeffective doses. Although this for-
mula was a hypothesis that needed to be tested in clinical
practice, radiation oncologists applied it uncritically.
Indeed, as the NSD formula was based on skin reaction,
doses were miscalculated as far as regards late side effects
and overdosing of the tissues where these effects were
dose-limiting caused a high rate of late toxicity. Other fac-
tors that were implicated in poor outcomes were the units
of therapy, inadequate dosimetry, delivery of medial and
lateral tangential fields on alternate days, non precisely
reproducible patient positions with, inevitably, a field jun-
ction overlap.

Radiobiological rationale: Interest in hypofractionation
was rekindled when healthy and tumoral tissue responses
to radiation were understood better. In fact, healthy tissues
are classified as either acute- or late- reacting. To predict
their differential responses to irradiation the linear-quadra-
tic (LQ) model is the most commonly used radiobiological
model. It assumes a double mechanism for cell kill,
accounting for non-repairable and repairable damage, Cell
death due to RT increases exponentially according to a
linear (α) and quadratic (β) component. The α/β ratio, i.e.
the dose at which cell killing by linear and quadratic com-
ponents are equal, is an index of the fractionation sensitivi-
ty of different tissues. Acute reacting tissues have a high

α/β ratio and are therefore less sensitive to increments in
fraction size because their responses are largely determined
by the linear component of cell death. On the other hand,
late-reacting tissues with their comparatively low α/β ratio
are more sensitive to increments in dose per fraction becau-
se their responses have a larger quadratic component.
Derived from the LQ model are the formulae for calcula-
ting isoeffective fractionation schedules such as the biolo-
gical effective dose (BED) and the equivalent total dose in
2 fractions (EQD2). According to the α/β ratio of a deter-
mined healthy or tumor tissue the biological effect of a
given fractionation schedule can be predicted. For fractions
in the range of 2-6 Gy the LQ model reliably estimates the
total dose reduction that is needed to provide tumor control
while minimizing late complications just as well as a con-
ventionally fractionated regimen.
For breast cancer the α/β ratio was estimated to be appro-
ximately 4 Gy (5), as confirmed by the results of START
trials [1-3]. This low α/β ratio, which is similar to the ratio
of late-reacting tissues, strongly justifies use of hypofrac-
tionation in breast cancer patients, since it may raise the
therapeutic index above what is achieved with conventio-
nally fractionated RT.
The table shows the biological indices BED and EQD2 in
the standard adjuvant RT schedule which was compared
with different hypofractionated schemes in the four recen-
tly published phase III randomized studies. The total dose
was slightly lower in the hypofractionated schemes in
order to reduce the likelihood of serious late side effects. In
calculating BED and EQD2 the α/β ratio for breast cancer
was taken as 4 Gy, which was the average of the different
values. It is clear that most schedules gave a lower equiva-
lent dose than the standard fractionated scheme, particular-
ly to the tumoral bed, compared with when a boost was
administered. For this reason, a boost to this area was allo-
wed in the UK studies and was administered in a high per-
centage of cases. 

Conclusions: Diverse schemes of modest hypofractio-
nation have been designed for whole breast RT after CS,
tested in randomized and non-randomized trials and provi-
ded evidence of efficacy and safety. Since breast cancer
emerged as sensitive to fraction size, the standard 2 Gy sin-
gle dose may spare tumor cells as much as late-reacting
normal tissues. Consequently, administering larger frac-
tions would improve tumor control but the total dose would
need to be carefully calculated to avoid the risk of late side
effects. In fact, appropriate downward adjustments must be
made to compensate for non-linear increases in normal tis-
sue effect as fraction size increases. 
Another point to bear in mind is that as schedules were not
equivalent, comparisons are difficult. Furthermore, in early
breast cancer the local relapse rate is low and disease-rela-
ted factors influence results. Moreover, treatment times
were different, with two randomized trials accelerating
hypofractionation [3,4]. The rationale for shortening admi-
nistration times of adjuvant RT was that it might provide
better outcomes for patients with rapidly proliferating
tumors since the anti-tumor effect of adjuvant RT was
reported to be dose- and time- dependent. 
The development of new RT technologies which spare nor-
mal tissues made administration of higher fractions possi-
ble, such as for example, 30 Gy or 28.5 Gy fractionated
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once a week for 5 weeks as in the FAST trial [6}. The
results will help establish whether these high fractions are
as safe and efficacious as the hypofractionation schemes
that were reviewed in this presentation. 
Finally, as in vivo and in vitro studies of molecular biolo-
gy have identified diverse sub-types of breast cancer with
different sensitivity to fractionation, research is also focu-
sing on biomarker(s) of fractionation sensitivity that can be
used in clinical practice to stratify patients. 
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PAEDIATRIC CANCER IN ADULTHOOD

S. Barra

S.S. Radioterapia Pediatrica e Tecniche Speciali,

Oncologia Radioterapica, IRCCS San Martino, Istituto

Nazionale per la Ricerca sul Cancro, Genova

Data on the incidence of childhood cancer reported that
140 of 1.000.000 children each year become ill. This rate
of incidence is also been increasing in recent years with
an annual growth rate varying from 0.8 to 2.1%. In Italy,
the 2008 report of the Italian Cancer Registries (AIR-
TUM) on childhood cancer, has confirmed a "trend" of
rising incidence rates of all cancers pediatric equal to 2%
for year. It has gone from 147 cases per million children
per year in the period 1988-1992 to 176 between 1998
and 2002. The most frequent diagnostic categories are:
leukemia(31.4% of cases), tumors of the nervous system
Central (19.2%) and lymphomas (15.8%,). Overall, age-
standardized incidence rates are higher in males (190.8)
that in females (159.2). The neuroblastoma is the most
common tumour in infancy (29.1%), leukaemia and CNS
neoplasm reach their peak incidence between age 1-4
years, lymphomas showed higher incidence in 5-9 years-
olds. Apart from the most frequent categories, after 10
years of age, bone tumours (6.9%) and carcinomas(8.3%)
were the more common type of neoplasm. 
Nowadays the attention is focused on the burden of can-
cer on adolescents and young adults. In 2006, the US
National Cancer Institute (NCI) published a report from
the Adolescent and Young Adult Oncology Progress
Review Group, which highlighted the finding that unlike

younger or older cohorts, those diagnosed with cancer
between ages 15 and 39 years have seen little to no
improvement in cancer survival rates. Whereas leukemia,
lymphoma, and brain tumours are the most common pae-
diatric cancer diagnoses, and malignancies of the prosta-
te, breast, lung, and colorectum predominate among older
adults, lymphomas thyroid cancer are the most common
diagnoses among patients aged 15 to 29 years.
Furthermore, increasing data show that diseases such as
acute lymphoblastic leukemia, breast cancer, and colorec-
tal cancer, when diagnosed among the adolescent/young
adult population, are biologically distinct from those
diseases in older or younger cohorts. In addition to biolo-
gical differences, adolescents/young adults face a unique
range of psychosocial issues that may affect their care and
transition into survivorship. These include geographic
mobility, concerns about fertility preservation, and isola-
tion from their peers. If we consider only the age group
between 0-14 tumour more frequently that leukemia and
lymphoma are the following: neuroblastoma, brain
tumour, rabhodomyosarcoma, willm’s tumour and
Ewing’sarcoma.
These paediatric tumours are very rare in adulthood and
the information regarding the clinical and biologic cha-
racteristics are limited. Multi-institutional trials have not
performed and only report from single institutions have
been published, a worse prognosis is reported for adults
compared with children, the causes can be found in diffe-
rent biology, absence of dedicated protocols, more toxic
treatment and limited skills of the adult oncologist adult
about these diseases.

Comparison of different fractionated schedules according to the biological effective dose (BED) and the equivalent total dose

in 2 fractions (EQD2).

Study RT Schedule Tumor Control Late Side Effects Acute Skin Effects

α/β 4 Gy α/β 3 Gy α/β 10 Gy

BED EQD2 BED EQD2 BED EQD2

Standard Regimen 2 Gy to 50 Gy 75 50 83.3 50 60 50
Standard Regimen 2 Gy to 50 Gy 90 60 100 60 72 60

plus a 10 Gy boost
START pilot

1
3.3 Gy to 42.9 Gy^ 78.3 52.2 90.1 54 57.1 47.5

START A2 3.2 Gy to 41.6 Gy^ 74.9 49.9 86 51.6 54.9 45.8
START pilot1 and 3 Gy to 39 Gy 68.3 45.5 78 46.8 50.7 42.2
START A2

START B
3

2.67 Gy to 40 Gy* 66.7 44.5 75.7 45.4 50.7 42.3
Canadian4 2.66 Gy to 42.5 Gy° 70.7 47.2 80.3 48.2 53.8 44.9
^ delivered in 13 fractions in 5 weeks; *delivered in 15 fractions in 3 weeks; ° delivered in 16 fractions in 3.2 weeks



Neuroblastoma: Neuroblastoma (NB) , tumour derived
from the neural crest ,usually originates from the adrenal
medulla, but it may arise anywhere within the sympathetic
nervous system. NB is a common malignancy in children
but rarely occurs in adults; less than 10% of all cases are
diagnosed after the age of 10 years. The incidence for
patients between 30 and 39 years of age is approximately
0.2 cases per million person-years. Clinical data on the sur-
vival outcomes of adult patients with NB are scarce due to
the rarity of the disease. Few reports have described worse
outcomes for adults than paediatric patients. NB in adole-
scents and adults exhibits different biological characteristics
and has a longer course than in children, with multiple
recurrences and/or chronic persistent disease. Moreover,
MYCN amplification was rarely found. Currently, there are
no standard treatment guidelines for patients with adult NB.
In patients with metastatic disease and at late stages of
disease, multimodal therapy should include surgical resec-
tion, radiotherapy, and chemotherapy.

Brain Tumors: Pilocytic astrocytomas, medullobla-
stoma (MB), ependymoma and CNS primitive neuroecto-
dermal tumors (PNETs) are most frequent brain tumors
but decrease in incidence during the development , while
the incidence of germ cell tumors (GCTs) peaks during
adolescence. Adult CNS tumors including meningiomas,
astrocytomas, oligodendrogliomas, and oligoastrocyto-
mas begin rising in incidence after adolescence although
they can be found at any age, including in infants. 
Ependymoma is rare central nervous system (CNS)
tumors in adults, comprising 2% to 8% of all primary
adult CNS tumors. Ependymomas can occur throughout
the CNS. In adults, ependymomas appear most common-
ly in the spinal cord with low grade. Although they are
less common overall, anaplastic ependymomas tend to
occur in the brain and are rare in the spine. The approach
to treatment in adults is not standardized; however,
patients typically undergo maximal safe tumour resec-
tion. Subsequent treatment at initial diagnosis and recur-
rence with radiation and/or chemotherapy varies based on
the extent of resection, the recurrence pattern, and the
degree of anaplasia and is reserved for patients who have
more malignant anaplastic ependymomas. The University
of Texas M. D. Anderson Cancer Center (MDACC) has
recently published his experience of 123 adult patients.
40 had tumours in the brain, 80 in the spine, and 3 had
both. Average follow-up was 5.5 years, and 13% had
died. Median time to recurrence was 21
months (Grade II) brain and 18 months (Grade III). The
worst outcome measured by overall and progression free
survival were associated with brain locationand tumor
anaplasia. Medulloblastoma is a brain tumour primarily
of the posterior fossa that has a predilection for affecting
children. It is estimated that to medulloblastoma affects
9.6 children per million and 0.54 adults per million. The
treatment of medulloblastoma is well defined in the pae-
diatric population and consists of maximal surgical resec-
tion, craniospinal radiation including a posterior fossa
boost, and chemotherapy. The reported 5-year progres-
sion-free survival (PFS) is in the range of75–85% [5,6].
Due to the low incidence of the disease in adults, relati-
vely few data exist, consisting mostly of retrospective
reviews that describe a highly diverse array of treatment

strategies. The case series report about overall survival
(OS) in the range of 60–70% which is worse than the out-
comes reported in the paediatric literature.

Ewing’s sarcoma: Ewing’s sarcoma of the bones,
peripheral primitive neuroectodermal tumors (PNET),
and Askin tumours (PNET of the thoracic wall) comprise
a single family of tumours: the Ewing’s family of
tumours (ESFT); these tumors are closely related and
they are characterized by the presence of undifferentiated
small round cells with scant cytoplasm at histology, com-
mon cytogenetic translocation with occasional variations,
and a characteristic immunohistochemical staining profi-
le. Data on treatment outcome of adult patients with
Ewing’s sarcoma family of tumours are scarce.. M.D.
Anderson published the results of 50 adult patients The
average age in that cohort was 21.5 years, ranging from
17 to 34 years, and 34 patients had localized disease. At
the time of reporting, 50% of those with localized disea-
se had died, at an average follow-up of 27 months, and
the authors concluded that “the prognosis of adult
patients with Ewing sarcoma is worse than that of chil-
dren. The Italian Sarcoma Group/ Scandinavian Sarcoma
Group has recently published the results of 300 patients
[median age 15 years (3–40 years)] Treatment strategy
was based on the primary use of the six drugs, active
against EFST. For poor responder (PR) patients, the treat-
ment was intensified with the addition of High-dose che-
motherapy (HDT).
In the ISG/SSG III study, a relation between age and che-
motherapy-induced tumour necrosis was observed.
Children(age < 18 years) were more likely to have a good
response to primary chemotherapy than adults.

Rhabdomyosarcoma: Rhabdomyosarcoma (RMS) is
one of the typical tumours of childhood and adolescence,
accounting
for more than 50% of soft tissue sarcomas in those age
groups. Its annual incidence is 4.3 cases per million peo-
ple younger than 20 years. 70% of children with nonme-
tastatic disease are currently cured using multimodality
treatment. This success has not translated into better cure
rates for adults with RMS, who continue to have a very
poor prognosis(overall survival 20% to 40%). JCO publi-
shed an analysis of 2600 patients: 1.071 adults (age > 19
years) and 1.529 children (age <19 years). Adults with
rhabdomyosarcoma had significantly worse outcome than
children (5-year overall survival rates, 27% and 61%,
respectively; p≤ .0001). Tumours in adults were more
likely to be at an unfavorable site (65% v 55%; p≤ .0001)
and to have histology that are unusual during childhood,
particularly the pleomorphic subtype .

Wilms Tumors: The most common renal tumours in
adults is renal cell carcinoma. Wilms’ tumour in subjects
older than16 years is rare; only 3% of Wilms’ tumours are
reported in adults, which explain the difficulties in dia-
gnosis and treatment. Although the actual incidence is
difficult to determine, in the English literature have been
reported fewer than 300 cases . For this reason, treatment
guidelines in adults are still lacking . A worse prognosis
is reported for adults compared with children, but this can
be explained only partially by the diagnosis of more
advanced stages of the disease in adults.
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SYSTEMIC THERAPIES, THE OPINION OF
MEDICAL ONCOLOGY

F. Boccardo1,2, F. Ricci1

1Department of Oncology, Biology and Genetics,
University of Genoa, Italy; 2IRCCS San Martino
University Hospital - National Cancer Research Institute,
Genoa, Italy

The skeleton is the most common organ to be affected by
metastatic cancer and the site of disease that produces the
greatest morbidity. At postmortem examination, about
70% of patients dying of metastatic breast and prostate
cancers have evidence of bone disease. However, bone
metastases may complicate a wide range of solid tumors,
resulting in considerable morbidity and complex
demands on health care resources. Carcinomas of the thy-
roid, kidney, and bronchus also commonly give rise to
bone metastases, with an incidence at postmortem exami-
nation of 30% to 40%.
Bone metastases most commonly affect the axial skele-
ton, which is the most frequently involved site by meta-
static prostate and breast cancers (about 60% of bone
metastasis). The axial skeleton contains the red marrow in
the adult, which suggests that properties of the circula-
tion, cells, and extracellular matrix within this region
could assist in the formation of bone metastases.
Evidence exists that blood from some anatomic sites may
drain directly into the axial skeleton. In postmortem stu-
dies of animals and humans, Batson showed that venous
blood from the breasts and pelvis flowed not only into the
venae cavae but also into a vertebral-venous plexus of
vessels that extended from the pelvis throughout the epi-
dural and perivertebral veins. The drainage of blood to
the skeleton via the vertebral-venous plexus may, at least
in part, explain the tendency of breast and prostate can-

cers, as well as those arising in kidney, thyroid, and lung,
to produce metastases in the axial skeleton and limb gir-
dles. Of course, molecular and cellular biological charac-
teristics of the tumor cells and the tissues to which they
metastasize are of paramount importance and influence
the pattern of metastatic spread.
Skeletal morbidity includes pain that requires palliative
radiotherapy, hypercalcemia, pathologic fracture, and spi-
nal cord or nerve root compression (Skeletal related
events-SREs). These events can require a prompt respon-
se and analgesic control, thus systemic treatment should
always be integrated with local treatments, especially
when metastasis affect particular sites, such as the base of
skull (in association with cranial nerve palsies, neural-
gias, and headache), axial skeleton (producing neck and
back pain with or without neurologic complications
secondary to epidural extension), and pelvic and femoral
regions (producing pain in the back and lower limbs,
often associated with mechanical instability and incident
pain). In these cases surgical stabilization is often requi-
red, as well radiotherapy, and proper integration between
the medical oncologist, the surgeon (neurosurgeon and
orthopedic) and the radiation oncologist is essential, so
that the formation of dedicated teams to manage these
issues, made by different specialists, is highly advocated.  
From randomized trials in advanced cancer, it can be seen
that one of these major SREs occurs on average every 3
to 6 months. Additionally, metastatic disease may remain
confined to the skeleton with the decline in quality of life
and eventual death almost entirely due to skeletal compli-
cations and their treatment. 
The prognosis of metastatic bone disease is dependent on
the primary site, with breast and prostate cancers associa-
ted with a survival measured in years compared with lung
and kidney cancers, where the average survival is only a
matter of months. Additionally, the presence of extraosse-
ous disease and the extent and tempo of the bone disease
are powerful predictors of outcome. The latter is best esti-
mated by measurement of bone-specific markers, and
recent studies have shown a strong correlation between
the rate of bone resorption and clinical outcome, both in
terms of skeletal morbidity and of progression of the
underlying disease or of death. 
Our improved understanding of prognostic and predictive
factors may enable delivery of a more personalized treat-
ment for the individual patient and a more cost-effective
use of health care resources. 
Etiological therapy remains the gold standard in the treat-
ment of metastatic bone disease. For endocrine responsi-
ve tumors, hormone therapy has long been the mainstay
of treatment for bone metastases, providing palliation of
symptoms in the majority of patients. In metastatic breast
and prostate cancers endocrine therapy appears to be
effective via multiple mechanisms, including induction of
apoptosis of AR/ER-expressing cancer cells in bone, inhi-
bition of angiogenesis, and, especially for prostate can-
cers, possibly suppression of the osteoblastic reaction
often seen in this disorder.
Palliative effect of chemotherapy is known too: objective
tumor response is associated with symptom improvement
in patients with metastatic bone disease. Moreover, most
patients with metastatic bone disease treated with syste-
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mic therapies have only temporary responses to treat-
ment, but some patients continue in response/remission of
disease following initial treatment.
Obviously remission consolidation strategies are needed.
In this sense bisphosphonates (BPs), potent inhibitors of
osteoclast-mediated bone resorption, which is increased
when cancer cells invade bone, are an established treat-
ment for cancer that has spread to bone, and effectively
reduce pain and other SREs. 
BPs are stable analogues of pyrophosphate, with a P–C–P
structure in which a central carbon atom replacing the
oxygen found in pyrophosphate (P–O–P).
BPs bind avidly to hydroxyapatite bone mineral surfaces
and are selectively internalized by osteoclasts, leading to
loss of the ruffled border and disturbance of the cytoske-
leton, which in turn causes loss of actin rings, and inhibi-
tion of bone resorption. Within the osteoclast, N-BPs
inhibit the mevalonate pathway, the main target being far-
nesyl pyrophosphate synthase (FPPS). FPPS inhibition
causes loss of farnesyl, and geranylgeranyl, pyrophospha-
te, required for prenylation (i.e. post-translational lipid
modification), of signaling GTPases, such as Ras, Rho
and Rac. This leads to defective intracellular vesicle tran-
sport and loss of prenylated proteins, ultimately leading
to induction of apoptosis, via activation of the caspase
cascade and interference of processes.
Over the past two decades, several randomized controlled
trials have clearly demonstrated that BPs are effective in
reducing bone pain and skeletal morbidity from breast
cancer and other solid tumors. Zoledronic acid is the most
potent BP, and reduces the risk of skeletal complications
by 30–50%, across the range of solid tumors affecting
bone.
In addition, as part of the therapies available in the pain
palliation are also counted targeted radionuclide thera-
pies.  Availability of new compounds, such as the possi-
ble beneficial effect of combining them with chemothera-
py or BPs, have revived interest in this therapeutic option,
though additional clinical trials are necessary, not only to
better elucidate these effects, but also to cause a response
of radiopharmaceutical use beyond palliation, towards
potential improvement in survival. This may be possible
with the combinations of various radiopharmaceuticals
and radiosensitizers, resulting in both tumoricidal as well
as palliative effects.
New directions in metastatic bone disease also include
personalized BP therapy, such as using bone markers to
guide frequency of BP administration and  novel bone tar-
geting agents such as denosumab. 
Whereas BPs target the mevalonate pathway, as above
reported, denosumab is a fully human monoclonal antibo-
dy that binds with high affinity and high specificity to
RANKL. By neutralizing RANKL, denosumab inhibits
osteoclast formation, function and survival, thereby sup-
pressing bone resorption. Early clinical trials show that it
might have a place in the management of skeletal health
of patients with advanced breast and prostate cancer, sug-
gesting that it might play a defined role in the future
management of metastatic bone disease. 
These types of studies should allow to warrant a new the-
rapeutic agent to treat and possibly prevent this devasta-
ting complication of cancer, in order to reach a more per-

sonalized treatment for the individual patient and a more
cost-effective use of health care resources in this field, in
which, however, beyond the number of drug treatments
available, it is especially necessary the synergy between
various health professionals involved, through a multidi-
sciplinary approach.

VALUTAZIONE DELLA RISPOSTA E FOLLOW-UP:
IL PUNTO DI VISTA DELL’ONCOLOGO
RADIOTERAPISTA E DEL DIAGNOSTA PER
IMMAGINI

R. Polverosi,1 P. Bonomo2

1U.O.S Radiologia Toracica, IOV Veneto, Padova; 2Casa
di Cura Ospedale S. Chiara, Firenze

Surgical resection represents the standard approach in
early stage non-small cell lung cancer (NSCLC).
Traditionally, patients considered unfit for operation due
to comorbid conditions such as cardiovascular or respira-
tory diseases have been offered conventional radiothera-
py or observation, ultimately resulting in poor outcome
and lack of local control, as shown in historical data.
From a demographic point of view, the incidence of lung
cancer is growing worldwide and its diagnosis is increa-
singly frequent in people older than 70 years who are
often frail and burdened with severe medical comorbidi-
ties. In recent years, therapeutic non-surgical approaches
have been brought forward for medically inoperable
patients as standard alternatives to surgery: above all, ste-
reotactic body radiotherapy and radiofrequency ablation.
By definition, extracranial stereotactic body radiation
therapy (SBRT) is a technique able to deliver a high bio-
logic effective dose to a small target, ultimately aiming at
ablation of tumor cells and minimal toxicity to the sur-
rounding normal tissue. Growing evidence has been accu-
mulating on the great potentiality of improved therapeu-
tic index inherent to this radiation technique: excellent
toxicity profile has been repeatedly reported when ablati-
ve doses have been delivered to lesions located periphe-
rally in the lung parenchyma and high rates of local con-
trol have shown to be achievable in different trials.
Currently, investigations are under way to compare SBRT
and surgery also in operable patients affected by early
stage NSCLC. Moreover, the adoption of SBRT is gai-
ning widespread popularity throughout the oncologic
community even in the setting of pulmonary oligometa-
static patients, a recognized subgroup with advanced
disease but still limited cancer burden, who might theore-
tically benefit from an aggressive, multimodal approach.
In this scenario, chemotherapy is the mainstay of treat-
ment: on the whole, it exerts an impact on prognosis
which is highly dependent on tumor histotype and cancer
biological behavior but unfortunately most patients gain
little or no improvement in terms of long term survival.
Loco-regional therapies such as surgery and radiation
have traditionally been reserved for palliative purpose
only. Nowadays, in selected patients, SBRT and other
ablative techniques, such as radiofrequency ablation, find
place next to metastasectomy as valid options in the con-
text of solitary lung metastasis or limited number (con-
ventionally less than 5) of secondary lesions as an attempt
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to increase disease control even in the context of advan-
ced disease. Several institutional reports have shown
encouraging data in terms of efficacy and feasibility
regarding the use of high-dose radiotherapy in lung oligo-
metastatic patients. Therefore, research work is needed to
single out who might really benefit from intensified, mul-
timodal management strategies and prospective studies
are warranted. Ongoing and future clinical trials will try
to answer the question of how should centrally located
lesions be irradiated, considering the known risk of
increased toxicity in comparison to peripheral targets, and
how much room is there left for dose-escalation. To sum-
marize, at the present time the available data justify the
use of ablative therapies such as SBRT for treating selec-
ted patients with early-stage and advanced NSCLC.

From a methodological and clinical perspective, the eva-
luation of response to treatment is of paramount impor-
tance in the case of ablative medical therapies, although
hampered by the frequent lack of definite histological fin-
dings which are clearly much less available in compari-
son to surgical series, where the better clinical conditions
of the operable patients allow for more aggressive, inva-
sive staging and bioptic procedures. Specifically in the
context of early stage NSCLC, where the intent of treat-
ment is radical and the patients’population potentially
curable, the clinical management after SBRT is challen-
ging and crucial at the same time: in the vast majority of
cases, diagnostic invasive procedures are seldom used
(apart from the initial biopsy for malignancy confirma-
tion) and therefore follow-up surveillance and evaluation
of response rely almost exclusively on noninvasive ima-
ging tests such as CT scan and FDG-PET, without the
benefit of pathology. 
As a matter of fact, the major breakthrough related to the
adoption of high-dose SBRT for inoperable, early stage
NSCLC patients is the evidence of very high rates of
local control, up to 90% or more, at the irradiated lesion,
as consistently reported in several trials worldwide, with
minimal local failures and excellent toxicity profile.
These striking results are even more impressive if com-
pared with what seemed to be achievable in historical
data with conventional fractionation radiation theapy in
the same patients’population, where in more than one
third of cases the cause of death was local relapse.
Intensive, ablative local therapies as SBRT seem to chan-
ge the natural history of early stage NSCLC: the excel-
lent results obtained in terms of local control and conse-
quent prolongation of survival have been somewhat
counterbalanced by the unexpected rate of distant failu-
res reported (up to 20% in some experiences), hinting at
a possible selection of aggressive biologic behavior. As a
general remark, it must be kept in mind that the comor-
bid conditions of inoperable patients might lead to
suboptimal initial staging, especially for regional lym-
phnodes assessment, and prevent systemic treatment to
be given after SBRT, if indicated; moreover, modern
whole-body staging procedures might miss occult loco-
regional or distant micrometastases. Therefore, the
potential aggressiveness and possible distant spread of
disease should not be underestimated even in this catego-
ry of theoretically “low-risk” patients.

On top of all, imaging is fundamental in terms of systemic
follow-up surveillance and evaluation of response at the
irradiated area. Radiological assessment after SBRT is
challenging: it requires dedicated chest imaging knowled-
ge and multidisciplinary management is strongly recom-
mended, with possible cooperation of different clinicians,
such as radiation oncologist, radiologist, thoracic surgeon
and pulmonologist. With the accumulation of experience
with the use of SBRT for the treatment of early stage
NSCLC in inoperable patients, the post-SBRT radiogra-
phic changes are better understood. Multiple non-opposing
and non-coplanar beams converging at the center of the
lung tumor are used in SBRT to create a very conformal
isodose distribution and a very steep fall-off of the radia-
tion dose outside of the planning treatment volume (PTV).
As a result of this type of isodose distribution, predominant
radiographic changes typically originate from both the
region of the lung tumor and the rim of normal lung paren-
chyma surrounding the tumor as well as consolidation/col-
lapse of lung parenchyma downstream from airways and
vessels near the targeted lesion. However, as recently
published in the literature, it should be noted that post-
SBRT radiological changes are commonly seen on follow-
up CT imaging: most alterations tend to be scored as mild
to moderate, and one should keep in mind that possible
morphological abnormalities might occur even two years
after treatment. Common patterns of radiological findings
are diffuse consolidation, diffuse ground-glass opacity, pat-
chy consolidation and ground-glass opacity or patchy
ground-glass opacity. However, it may sometimes be diffi-
cult to distinguish between post-SBRT fibrosis and tumor
recurrence just basing on CT findings at one single time
point, and serial studies are needed to monitor the changes,
particularly for the first two years after treatment.
Typically, fibrosis may initially progress and will then
become stable radiographically. In contrast, the opacity
(indicating the presence of a nodule) would generally con-
tinuously enlarge if there is tumor progression. As a matter
of fact, even though the incidence of local failure after
SBRT is low as reported in several trials, a rapid enlarge-
ment of a mass within a relatively short period of time after
treatment might suggest a local recurrence. In an attempt to
better evaluate treatment response and help morphological
imaging in discriminating fibrosis from persistent or recur-
rent disease, FDG-PET might be integrated in the diagno-
stic work-up. Especially in the case of treated tumor enlar-
gement, PET scans are usually acquired looking for FDG
avidity similar to the initial tumor presentation, thus confir-
ming, or not, the CT abnormal findings. On the other hand,
metabolic imaging cannot independently predict tumor
persistence or progression; it has been shown that the com-
plex lung abnormalities following high dose SBRT might
translate into moderate PET activity persisting even 2 years
after treatment without definitive evidence of viable disea-
se. On the whole, follow-up surveillance is of noteworthy
importance particularly in the setting of inoperable patients
not amenable to surgery or invasive procedures, since tis-
sue confirmation verifying tumor status is difficult due to
comorbid conditions; on the other hand, for patients who
are fit enough for potential salvage options, detection of
early local recurrence after SBRT is extremely important
and might lead to curative therapeutic strategies. 

XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011 | 9 | 



In conclusion, in the context of SBRT for early stage
NSCLC, standardized imaging procedures, careful fol-
low-up surveillance and multidisciplinary management
are needed, in order to better understand and report the
great therapeutic potentiality and the possible pitfalls of
this effective, nonsurgical approach. Good clinical practi-
ce is warranted when clinical decisions must be taken in
the absence of pathologic confirmation. 

SUPPORTIVE CARE AND QUALITY OF LIFE AFTER
PELVIC IRRADIATION

P. Ciammella, E. Donini

Radiotherapy Department, ASMN, Reggio Emilia Italy

Advances in the field of cancer treatment have resulted
in patients living longer with sequelae requiring care
that will assure the development of each individual to
their physical, psycho-social-sexual, vocational and
educational potential. This is true with all tumors, also
for pelvic cancers. Pelvic RT is used for a variety of
malignant diseases, the most common of which are
bladder, prostate, cervical, and rectal carcinomas.
Because of the doses and the fields used, the complica-
tions are similar but not identical. Today, the indications
for pelvic radiation have increased to include radical
therapy or post-operative or salvage radiotherapy for
prostate cancer, neo-adjuvant, radical or adjuvant
chemo-radiotherapy for rectal cancer, gynecological
malignancies and anal tumors. Besides, dose escalation
strategies, such as those employed with prostate cancer,
all of witch are likely to increase the prevalence of the
acute and late toxicity. The most frequent acute toxicity
is relative to gastro intestinal tract inflammation with
radiation enteritis and proctitis. Acute radiation enteritis
has been reported in up 20% of patients receiving pelvic
radiotherapy and often appears with diarrhea during the
second-third week of treatment. The symptom typically
disappear 2-6 weeks after RT completion. Management
should be conservative, addressing the predominant
symptoms, with no specific nutritional therapies. Anti-
diarrheal agents such as loperamide may be helpful,
showing improvement in intestinal transit times, bile
salt absorption and diarrhea. Patients with diarrhea,
abdominal pain, nausea or bloating should undergo bre-
ath-testing for bacterial overgrowth and be treated with
antibiotics if bacterial overgrowth is confirmed. For pre-
vention, several controlled trials have shown a benefit
for prophylactic amifostine, with subcutaneous admini-
stration, in reducing treatment-related toxicity. Clinical
practice guidelines of the Multinational Association Of
Supportive Care in Cancer and the International Society
for Oral Oncology suggest that > 340 mg/m2 amifostine
may prevent radiation proctitis in patients undergoing
standard-dose RT for rectal cancer. Glutamine failed to
protect against acute radiation enteritis in phase III dou-
ble-blind trial. Acute radiation proctitis occurs during
and within 6 weeks of therapy and usually resolves after
RT is discontinued. Chronic RT proctitis has a more
delayed onset, with first symptoms occurring 9-14
months following radiation, and is not associated with
the occurrence of acute proctitis. No specific therapy is

required in patients whose symptoms are mild. Mild
bleeding may remit spontaneously within 6 months in
up to one third or more of these patients. Medical thera-
py is safe, and may be effective, with sucralfate enema
therapy, sulfasalazine in oral or enema preparations, or
corticosteroids enemas, with little evidence supporting
their benefit. For non-responders, endoscopic methods
(laser techniques) are available.
The bladder can also experience radiation-induced acute
and late effects. Some of the side effects are hematuria,
contracted bladder and urethra or bladder neck obstruc-
tion. Some interventions for bladder complications are:
force fluids, avoid spicy foods, avoid caffeine, and
avoid alcohol. For bladder neck obstruction, the patient
may require having repeated dilations and possibly sur-
gical interventions. The late effects are often severe and
durative, and contribute to deterioration of quality of
life. Nine out of 10 patients who undergo pelvic radio-
therapy will develop a permanent change in their bowel
habit. Five out of 10 of all patients will say that this
change in their bowel habit affects quality of life and
two to three out of 10 will say that this effect on quality
of life is moderate or severe.
The frequency of significant problems seemed to be
higher in the gynaecological and bladder cancer patients
(presumably because of the volume of bowel irradiated)
and in the rectal cancer patients (probably because of
compounding effects of surgery) than in the prostate
cancer patients. Life-threatening bowel problems after
pelvic RT can include transfusion-dependent bleeding,
fistula formation, bowel obstruction and secondary
malignancy. The frequency of rectal bleeding after
radiotherapy is said to occur in 30% of patients. It is the
second most common reason for referral to a gastroen-
terologist after radiotherapy. However, rectal bleeding
that impairs patients’ daily activities and quality of life
is much less frequent, perhaps affecting 6% of all
patients treated with radiotherapy. Another common late
effect is the erectile dysfunction, defined by the
National Institute of Health as persistent inability to
attain and maintain an erection sufficient to permit sati-
sfactory sexual performance. Erectile dysfunction has
been attributed to a late effect of radiation treatment for
PC in 36% to 59% of patients. However a number of
variables including patient’s age, pre-treatment erectile
function, serum testosterone levels, radiation dose, neo-
adjuvant androgen deprivation and erectile dysfunction
duration have been shown to affect the burden of disea-
se. The real impact of conventional RT on erectile
dysfunction in prostate cancer survivors is not widely
recorded with many retrospective studies being incon-
clusive. In a recent prospective randomized trial of dose
escalation RT protocol, van der Wielen et al. reported a
38% post-radiation ED rate after 3 years. Furthermore,
most males considered preservation of sexual function
to be of importance, reporting a deterioration of quality
of life following erectile dysfunction appearance.
Viagra, MUSE, caverject, and vacuum pumps can be
helpful for maintaining an active sex life despite pro-
blems with erections after external radiation. In the
female the critical structures in the pelvic radiation
fields are: cervix, vagina, ovaries, bladder and gastroin-
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testinal tract. The late effects may include all or none of
the following: temporary or permanent sterility or infer-
tility, chromosome damage, fibrosis and stenosis of the
vaginal canal, premature menopause and late bladder
/gastrointestinal problems. The sexual aspects involved
with late effects of pelvic irradiation are often overloo-
ked or just mentioned lightly. For example, as many as
88% of those treated for cervical cancer and other gyne-
cologic malignancies develop, as a consequence of the-
rapy, vaginal stenosis, which can result in long-term
sexual dysfunction.
The possibility of this occurring increases with the use
of brachytherapy. This is due to the radiation denuding
the vaginal epithelium by direct effect on the basal layer
of the mucosa, the endothelium of the small vessels, and
on the fibroblasts of the connective tissue in the submu-
cosa. Indirectly, the vaginal mucosa is further devitali-
zed by the narrowing and the obliteration of the small
vessels and circumferential fibrosis of the perivaginal
tissues. The interventions for this late effect very impor-
tant. If the patient has been sexually active; encouraging
the patient to remain sexually active throughout treat-
ment would be helpful.
The use of the vaginal dilator is very important for fol-
lowup. Giving the patient an explanation of how and
why it should be used, along with a printed instruction
sheet is very important. Being with patient the first time
they insert the dilator is especially helpful to make sure
the correct size dilator is given as well as observing
patient technique. Some patients may shy away from
using the dilator. It is important to stress the importance
of the use of the dilator for keeping the vagina open for
future examinations as well as sexual reasons. Finally,
chronic pain is a frequent complication of pelvic cancer
and its treatment, and is often underreported and poorly
described. Few studies have investigated chronic pelvic
pain (defined as pain that persists longer than the time of
natural healing located in hips, groins, lower back,
radiating pain, pain in rest or activity and/or pain
influencing daily activities) in long-term cancer survi-
vors after pelvic radiotherapy.
Pain has been shown to be associated with anxiety,
depression, and reduced quality of life in cancer survi-
vors of various diagnoses.
Quality of life issues must always be considered. The
impact of late effects on self-esteem, intimacy and
sexuality will directly effect how the patient deals with
their disease and treatment.

CONTROVERSIES ON THE USE OF
BRACHYTHERAPY IN GYNECOLOGY

A. Colombo, S. Sacco, C. Frigerio, R. D’Amico,
G. Sangalli, F. Declich

SC Radioterapia e SS Fisica Sanitaria, Azienda

Ospedaliera della Provincia di Lecco, Lecco (LC)

Radiation therapy plays a key role in the treatment of car-
cinoma of the cervix; in the early stages the results are
similar to those of surgery, while in association with con-
current chemotherapy, is the treatment of choice in local-
ly advanced ones. 

The best series show high local control rates exceeding
90% for stage IB1 and 60-70% for stage IIIB. 
The Bethesda Consensus Conference of 1996 on the tre-
atment of cervical cancer underlines once again these
concepts, specifying that the radical radiotherapy remains
the treatment of choice for cervical cancer, and include a
time of brachytherapy to be fully effective: in fact only
using this method is possible to reach high doses (75-90
Gy to point A) necessary for sterilization of the central
tumour.
The most commonly used method of brachytherapy in the
past has been the low dose rate (LDR) with continuous
treatment for several days and dose-rate similar to that
provided by radio sources. The high dose rate (HDR)
method, in addition to practical benefits (greater number
of patients treated, outpatient therapy) results also in a
favorable clinical impact with the possibility to modulate
the dose per fraction and number of fractions, but also
allowing an optimization of the dose distribution and thus
a good conformation to the target volume, sparing critical
organs. Another method recently introduced is the pulsed-
dose brachytherapy (PDR) which, although administered
with a dose rate similar to the LDR, allows an optimiza-
tion of the treatment. In fact it is not so frequently used,
given the need to hospitalize patients.
In literature there are no randomized studies that compa-
re the different methods of brachytherapy, but it is belie-
ved now that there are not significant differences betwe-
en them. 
The exclusive brachytherapy treatment is reserved for
very small tumors or early-stage cancer patients with
severe comorbidities that limit the use of external beam
radiation. 
The pattern of use in which brachytherapy is the most
common application is the integration with the external
beam radiation. The addition of brachytherapy seems to
play a decisive role in the treatment of cervical cancer,
especially in locally advanced cases, resulting for exam-
ple, the only significant factor related to treatment in terms
of local control and survival in stage III cancer in a multi-
variate analysis reported by Lanciano in 1991. Data analy-
sis of the 1973, 1978 and 1983 Patterns of Care Study con-
firm this hypothesis, showing in particular that for stage
III, the 5-year survival rose from 25 to 47%, and that this
improvement seems to be attributed to a more frequent use
of brachytherapy (from 61 to 88%) and increased the dose
to the paracervical tissue (70 to 80 Gy).
Among the factors that influence the results of radiothe-
rapy in the treatment of cervical cancer, as well as the use
of brachytherapy itself, are important the total dose
(including the external beam radiation), the dose of bra-
chytherapy and the total time of radiation treatment.
Perez, in a retrospective analysis of 1211 patients, repor-
ted significant differences in terms of local control of
disease for different levels of dose to point A, in particu-
lar for stage IIB, pelvic recurrence rate decreased from
66% for doses <60 Gy to  23.4% for doses between 60
and 90 Gy and 13.5% for doses> 90 Gy. Similar results
are reported for stage III.
The dose of brachytherapy seems to affect significantly
both the local control of disease and survival. Eifel brings
the experience of the MD Anderson Hospital of IB-IIB
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bulky tumors, where dose of brachytherapy to point A >
6000 mg / h (about 49 Gy) resulted in a rate of pelvic
recurrences of 33% versus 46% and the DFS of 44% and
60% for levels above this dose, with complication rates
not significantly different.
The time factor, total number of days of treatment (exter-
nal beam radiation+ brachytherapy) and optimal time for
the execution of brachytherapy, has been the subject of
numerous studies. It is established that it is essential to
contain as much as possible the total time of treatment.
Perez reports a significant increase in local control
(93.5% vs. 84%, p = 0.02 on 271 pts stages IB-IIA and
87.7% vs 66% p <0.01 on 391 pts stage IIB) if brachythe-
rapy is completed by the time the 4.5 weeks using the
technique of concomitant boost (10-20 Gy to the whole
pelvis, followed by 2 applications of brachytherapy at the
same time of the lateral pelvic external beam radiation).
Petereit et al. report a reduction in local control and sur-
vival, respectively, estimated at around 0.7 and 0.6% for
each day of treatment beyond 55 on a series of 209
patients with stage II and III.
This data is confirmed in a locally advanced cases series,
by the NCIC randomized study published by Pearson in
2002, in which it is shown that if radiation therapy is
administered in a short time (around 50 days), its effecti-
veness is not statistically different from that of a concur-
rent chemo-radiotherapy, against the trend with respect to
other five randomized trials comparing chemoradiation to
radiation.
A significant contribution to the development of brachy-
therapy has been made possible by advances in diagnostic
imaging (CT, MRI and more recently PET) and treatment
planning systems that allow more and more accurately
calculation of the dose distribution to the target and criti-
cal organs, through an assessment of dose related to the
volumes and not to the applicator or to conventional
points as was the case until a few years ago, with the 2D
planning.
This way you can customize a treatment plan conforming
the dose to the target volume and limiting the dose to the
critical organs, thus increasing the possibility of obtaining
local control of tumor while reducing the risk of signifi-
cant toxicity.
The American Brachytherapy Society and the Groupe
Européen de Curiethérapie have recently produced guide-
lines for the planning of 3D conformal brachytherapy
(image-guided brachytherapy) taking into account the
possibility related to the use of these advanced methods,.
The method that best meets the parameters necessary for
good planning is the 3D MRI because it highlights the
extent of primary cancer. Given the problems related to
intensive use of MRI (costs and accessibility to the faci-
lity), CT may also be considered adequate in this area.
In literature, a number of papers have appeared showing
that with the 3D planning you can achieve very high rates
of local control of disease with low complication rates
compared with historical data, even in the association
chemo-radiotherapy, the current standard for advanced
cancer.
Currently there is evidence that the brachytherapy is the
more conformal treatment, even compared to techniques
of irradiation with IMRT or proton, allowing to admini-

ster higher doses within the tumor with clear reduction of
the integral dose, reducing the risk of second tumors. 
Finally do not forget the importance of experience in the
practice of brachytherapy: population studies have shown
a significant difference in terms of quality and outcomes
between institutions dealing with an adequate number of
patients / year compared to those in which this method is
given occasionally.

References:

1. Landoni F, Maneo A, Colombo A et al. Randomised study of
radical surgery versus radiotherapy for stage IB-IIA cervical
cancer.  Lancet, 350:535-40, 1997.

2. Grigsby PW, Primary radiotherapy for stage IB or IIA cervi-
cal cancer. J Natl Cancer Inst Monogr, 21:61-64, 1996

3. Keys H, Gibbons SK. Optimal management of locally
advanced cervical carcinoma J Natl Cancer Inst Monogr,
21:89-92, 1996

4. Lanciano RM, Martz K, Coia LR, Hanks GE.  Tumor and
treatment factors improving outcome in stage III cervix can-
cer.  Int J Radiat Oncol Biol Phys. 20/1:95-100, 1991 

5. Komaki R, Brickner TJ, Hanlon AL, Owen JB, Hanks GE.
Long-term results of treatment of cervical carcinoma in the
United States in 1973, 1978, and 1983: Patterns of Care
Study (PCS). Int J Radiat Oncol Biol Phys. 31/4:973-982,
1995 

6. Perez CA, Fox S, Lockett MA et al. Impact of dose in out-
come of irradiation alone in carcinoma of the uterine cervix:
Analysis of two different methods. Int J Radiat Oncol Biol
Phys. 21/4:885-898, 1991

7. Eifel PJ, Thoms WW Jr., Smith TL, Morris M, Oswald MJ
The relationship between brachytherapy dose and outcome in
patients with bulky endocervical tumors treated with radia-
tion alone.  Int J Radiat Oncol Biol Phys. 28/1:113-118, 1994 

8. Perez CA, Grigsby PW, Castro-Vita H, Lockett MA
Carcinoma of the uterine cervix. I. Impact of prolongation of
overall treatment time and timing of brachytherapy on out-
come of radiation therapy. Int J Radiat Oncol Biol Phys. 32/5
(1275-1288) 1995  

9. Petereit DG, Sarkaria JN, Chappell R et al. The adverse
effect of treatment prolongation in cervical carcinoma. Int J
Radiat Oncol Biol Phys. 32/5 (1301-1307) 1995. 

10. Pearcey R, Brundage M, Drouin P, et al: Phase III trial com-
paring radical radiotherapy with and without cisplatin
chemotherapy in patients with advanced squamous cell can-
cer of the cervix. J Clin Oncol 20: 966-972, 2002 

11. Pötter R, Haie-Meder C, Van Limbergen E, et al.
Recommendations from gynaecological (GYN) GEC
ESTRO working group (II): Concepts and terms in 3D
image-based treatment planning in cervix cancer brachyther-
apy—3D dose volume parameters and aspects of 3D image-
based anatomy, radiation physics, radiobiology. Radiother
Oncol, 78: 67–77, 2006 

12. Nag S, Cardenes H, Chang S, et al. Proposed guidelines for
image-based intracavitary brachytherapy for cervical carci-
noma: report from image-guided brachytherapy working
group.Int J Radiat Oncol Biol Phys; 60: 1160–72, 2004

13. Georg D, Kirisits C, Hillbrand M et al, Image-guided radio-
therapy for cervix cancer: high-tech external beam therapy
versus high-tech brachytherapy, Int J Radiat Oncol Biol
Phys. 71:1272–1278, 2008

DEFENSIVE MEDICINE AND RADIOTHERAPY:
THE PROBLEM EXISTS?

D. Curtarello

Public Prosecutor at theCourt of Rovigo

The defensive medicine behaviors are strictly connected
to the physicians intention to avoid the risk of being
involved into expensive civil suits or being subjected to
heavy, long and delicate criminal investigations for the
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omission of any possible and known medical testings or
for practicing medical treatment with very high risk of
failure. 
In the report Defensive medicine and medical malpracti-

ce (july 1994) the U.S. Office of Technology Assessment
(OTA) explains that defensive medicine occurs when doc-

tors order tests, procedures, or visits, or avoid high-risk

patients or procedures, primarily (but non necessarily

solely) to reduce their exposure to malpractice liability.

When physicians do extra tests procedures primarily to

reduce malpractice liability, they are practicing positive

defensive medicine. When they avoid certain patients or

procedures, they are practicing negative defensive medi-

cine
This phenomenon, not only determines very high costs
for the Healthcare National Service, but can also lead to a
serious reduction in the quality of the public healthcare,
due to the unnecessary, invasive and sometimes really
dangerous diagnostic procedures through which patients
are subjected by the physicians.
In a recent work of the Federico Stella Study Center
about criminal justice and criminal policy comes out that
on a sample of 307 surgeons:
77,9% adopted at least one behavior of defensive medici-
ne in the last month of work;
82,8% wrote unnecessary notes in the medical records of
patients;
69,8% asked the hospitalization of the patient even if it
was not necessary
61,3% prescribed more diagnostic tests than necessary;
58,6% consulted (asked the professional opinion of) other
specialists, even if it was not necessary;
51,5% prescribed not necessary medicines;
26,2% excluded patients at risk by some treatments,
beyond the normal rules of caution.
The main reasons were as follows:
80,4% is afraid of a direct civil suits for medical liability;
65,7% is influenced by previous experience of civil suits
for medical liability against its colleagues;
59,8% is afraid of receiving a claim;
51,8% is influenced by personal previous experience of
civil suits for medical liability;
43,5% is afraid to receive negative publicity from the
mass media.
It is necessary to clarify that conducts of defensive medi-
cine are not likely to exempt physicians from liability for
service provided. In fact, even if a physician has prescri-
bed a multitude of diagnostic tests (positive d.m.) or (has)
abstained from highly risky treatment (negative d.m.), his
conduct will be evaluated – anyway - in terms of error

excusable and medical liability in connection with the
existence of a cause-consequence link with the injury or
the damage.
In the Italian case law there is not a precise definition of
defensive medicine; it is rather considered medical liabi-
lity for professional negligence that may have led to a
damaging event.
In the Italian law, the medical liability is considered with
the parameters of negligence, recklessness and incompe-
tence and/or as a consequence of violation of laws,
orders, regulations and disciplines.
The negligence is characterized by a passive attitude to

the professional duties and obligations. It can be caused
by laziness or callousness, or even by a serious careles-
sness or forgetfulness. In short, negligence means care-
lessness, superficiality and failure to follow common
rules of diligence which is however legitimate to expect
from a physician as (because) they are normally observed
by the generality of doctors.
The reckless indicates a behavior clearly contrasting with
the safety rules dictated by reason and experience
The inexperience means poor technical training, inade-
quate knowledge of the subject, inexperience or lack of
skill. Violation of laws and regulations, orders, or disci-
pline:
Laws: for example, the violation of specific rules desi-
gned to protect health;
Orders: for example, when the team of a surgeon does not
respect the instructions given by the same surgeon to
ensure that a complex surgery proceeds in the right mood.
Disciplines: for example, the violation of the internal
rules of the hospital for the custody of the medical test
results.
Even the cause-consequence link between the doctor’s
conduct (positive or negative) and the damaging event is
crucial in relation to the existence of an effective medical
liability.
Concerning the cause-consequence link there are several
conflictions and according to the decision no. 30328 of
July 10th. 2002 the Italian supreme court of the United
Sections has declared the inadequacy of using the concept
of statistical probability, establishing the opposite princi-
ple of the necessity of the existence of a logical probabi-

lity that means it’s required the evidence that the alterna-
tive behavior of the person has prevented the prejudicial
fact with a high probability of certainty. 
We have to remember that the healthcare is aimed to take
care and heal people and it’s considered by our
Constitution (article 32) as a main individual law and as
a main interest towards everybody; this concept also
includes two main requirements: 1. The consent of the
right-holders – 2. The State of need; without one of these
requirements the healthcare treatment becomes arbitrary
even though is applied in an accurate way with no-fault.
The relation between doctor-patient it’s no more meant in
a paternalistic way but actually the patient’s rights beco-
me much more important than the doctor’s duty. 
Only under the Consent of the right-holders or the state of
need the doctor’s action is legitimate and it avoids the risk
of being responsible for any failure.
Regarding the consent of the right-holders, the article 50
of the Criminal Code states that the person who damages
or jeopardizes a law with the person’s consent is not puni-
shable.
The only restriction about this topic it’s in the article 5 of
the civil code which doesn’t allow the acts of disposal of

your own body if they cause a permanent decline of the

physical integrity or if they are just against the law, law

and order or the public morals.
The consent of the right-holders is currently meant as a
voluntary acceptance from the patient towards a healthca-
re treatment – to be valid it needs several requirements in
order to be: knowledgeable, personal, legal, preventive
and current, free and aware, revocable.
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Instead the state of need as mentioned in the article 54 of
the civil code, doesn’t punish a harmful action towards a
person’s health who is safeguarded by law on the condi-
tion that there are some situations that lead to a real balan-
ce between the parties’ interests. This can only happen,
for instance, in patients who are conscious but at the same
time they are not able to express a valid consent (like deli-
rium, alcoholism) or just because there are some urgent
reasons that lead to the operation which do not require the
right-holder’s consent or do not require to wait for the
patient’s consent. In any case it remains firm that the state
of need is characterized by cogency where the opportuni-
ty is not enough. Furthermore, we do have to be involved
in a current and looming peril on the patient that we do
have to express with a high probability (not only possibi-
lity) of a serious peril to the person and only in this case
we do talk about the compulsoriness of using the surgical
treatment in order to save the patient’s life (not only from
death but also from a prejudice for the physical integrity
and proportion between the importance of the operation
or of the treatment and the looming peril and at the end
we cannot find the real cause of this dangerous situation
due to the lack of a contributory will. Finally, in the event
of a surgical treatment without the right-holder’s consent,
the supreme court of the united sections of 18th.
December 2008, no. 2437 has considered to dismiss any
criminal responsibility towards the doctor stating that in
case the doctor undergoes the patient to a surgical treat-
ment different from the one the patient had given his con-
sent for, and if this operation applied in accordance with
the protocols required shall end in an auspicious way, in
the meaning that through the operation we have seen a
good improvement of the patient’s health condition,
without any object from the patient, such behavior doesn’t
have any criminal act both under the Article 582 of the
penal code and under the one of violent crime as per the
Article 610 of the penal code.
Recently for Federico Stella Study Center has been publi-
shed a book about criminal Justice and criminal politics
called Il problema della medicina difensiva – The pro-
blem of defensive medicine where the writers have deve-
loped a project with some reforms about the subject of the
criminal liability in the healthcare activity and in the
management of the all cases connected with the clinical
risk. Concerning the topic of culpable injuries the doctor
is responsible for his work only when the death or perso-
nal injury to the patient has been caused trough a serious
blame, that means the action or omission from the doctor
who is not following the basic rules and that he has deve-
loped an obvious risk towards the patient’s life (all crimes
are punishable with legal actions taken from the person
who has been offended) as well as the institution of legal
rectifying programs, in order to promote responsible,
voluntary solutions and shared of the disputes concerning
the healthcare environment whose result should consist of
proper rectifying or refundable conducts and of a
Commission for the partitioned Justice in the healthcare
environment set up in every circuit of Court of Appeal
aimed to promote the following programs: one of the con-
sequences of the actions stated above is the interruption
of the legal-criminal proceedings towards the doctor and
informative actions from the state’s attorney towards the

above mentioned Commission, and finally the discharge
of the crime if the refundable proceedings have been per-
formed.
Well, even though on one hand I do agree with such pro-
posals, on the other hand I have to say that the appeal to
the defensive medicine is actually useless for the gover-
nment – that’s because it’s not suitable in order to create
an immunity protection from criminal or civil liabilities
towards the doctor that for many reasons he can be inqui-
red into alleged criminal offences and in such situations
according to the trial course he might be considered
exempt from any liability - and at the same time the appe-
al to the defensive medicine can lead to very high heal-
thcare costs and sometimes it could also be self-defeating
from the doctor himself in case of unnecessary prescrip-
tions and prejudicial for the patient’s health or rather for
the omission of necessary and as per duty operations. The
doctor in this case shall use the rules of his noble medical
job performing his duty with dignity and prestige but
mostly enforcing the medical laws in a strict way, taking
all the liabilities for the patient’s health with whom he has
to share every kind of decision followed by a deep and
constant communication.

RADIOTHERAPY TECHNIQUE IN THYMIC
EPITHELIAL TUMORS

R.M. D’Angelillo, L. Trodella, S. Ramella

Radioterapia Oncologica, Università Campus
Bio-Medico - Roma

The mainstay of treatment of thymic epithelial tumors
(TETs) is surgery. RT is predominantly used after surge-
ry, to reduce the risk of mediastinal relapse. However, it
can be used in other clinical scenarios as well, such as
part of definitive treatment for patients that are not medi-
cally operable or for tumors that are not resectable even
after a regimen of preoperative chemotherapy. As most
patients have disease confined to the thorax, RT fields
often encompass one or more thoracic structures (media-
stinum, pleura, and occasionally pericardium) and typi-
cally with the aim of local control and tumor eradication.
However, in the setting of recurrent disease, the doses and
intent may vary, e.g., lower doses mainly aimed at sym-
ptom improvement, rather than disease eradication, may
be employed. Thus, a clear statement of the clinical con-
text (setting), aim, and area treated with radiation is nee-
ded, so that reports can be more meaningfully compared
to determine the outcomes after radiotherapy and advan-
ce the treatment of thymic malignancies.

Patient Positioning and Simulation: Patients should
be strictly immobilized, preferably in a supine position
with the neck slightly extended and with their arms over
their head, if possible. This position will allow for multi-
field planning techniques using oblique coplanar and/or
noncoplanar beam angles. A computed tomography (CT)
simulation should be performed, with 3- to 5-mm slices.
When available, a four dimensional (4D) CT scan should
be performed, to assess for internal motion during treat-
ment planning.
In the postoperative setting, target volumes should be
delineated using a combination of the patient’s preopera-
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tive and postoperative imaging. The preoperative imaging
should be assessed to determine the initial extent of disea-
se. Target margins are dependent on the techniques used
during simulation and treatment planning, such as a 4D
CT simulation and daily kV imaging. If these modalities
are not available, then larger margins could be conside-
red, depending on the location of the tumor (with more
inferior tumors expected to move more) and the treating
physician’s confidence in daily setup.

Radiation Treatment Planning: Historically, RT for
thymoma has been delivered with two-dimensional
techniques and simple field arrangements such as oppo-
sed lateral fields. Nevertheless, given the advances in
radiation technology in the past several years, conformal
techniques are highly recommended if available to spare
the surrounding mediastinal structures. These techniques
include 3D conformal radiation and intensity modulated
RT (IMRT).
If IMRT is available, then this technique offers the advanta-
ge of improved conformality over 3D conformal treatment.
The improvement in therapeutic ratio of IMRT over 3D
conformal therapy has been shown in several dosimetric
studies in lung cancer and in a recent clinical study asses-
sing survival and toxicity endpoints in 3D conformal RT
versus IMRT in this disease [1]. Although there has never
been a direct comparison in the setting of thymoma, the
advantages of conformality could be expected to be extra-
polated in this malignancy as well, which is located in the
mediastinum as well, near the same critical structures.

Dosimetric Parameters for Thymoma: Dosimetric
parameters on normal structures to be used in the setting
of thymoma, refer to the most recent Quantitative
Analysis of Normal Tissue Effects in the Clinic guideli-
nes and applicable to all sites of thoracic RT [2]. The total
elapsed days of treatment, fraction size, energy, treatment
field configuration, total dose, and dose volume histo-
gram parameters should be clearly described.

Delivery: Postoperative radiation is typically admini-
stered within 3 months after surgery.
When the tumor has been completely resected, minimum
fields for postoperative radiation should encompass the
preoperative extent of disease, as indicated by preoperati-
ve imaging and regions of risk identified intraoperatively.
There is no evidence to include the entire mediastinum or
elective lymph nodes. Total dose should be 45-50 Gy
with standard fractionation.
Care must be taken to involve the surgeon and pathologist
in accurately defining the anatomy where microscopic
residual disease remains. Ideally, such areas will have
been clearly marked with clips. These area could be boost
up to a total dose of 54 Gy with 1.8-2 Gy per day.
Finally, if a patient with gross residual disease is then
treated with a planned course of chemotherapy followed
by RT due to the presence of active disease, or chemothe-
rapy followed by chemoradiation, then the time period
between surgery and postoperative radiation may exceed
3 months and the radiation portion of the treatment is best
described as having definitive intent. Dose below 54 Gy
are inadequate to control gross disease.

Toxicity: All toxicities related to RT for thymic mali-
gnancies should be reported. Relevant toxicities include
esophagitis, pneumonitis, dyspnea, dermatitis, and car-

diac toxicities such as pericarditis, arrhythmias, and coro-
nary artery disease. Because of the chronic nature of this
disease and relatively high long-term survival rates, both
acute toxicity, defined by the Radiation Therapy
Oncology Group as within 3 months of the start of RT,
and chronic toxicity, defined as adverse events occurring
outside of this time period, should be recorded. Both the
Radiation Therapy Oncology Group and Common
Toxicity Criteria for Adverse Events criteria are accepta-
ble, but the treating physician should specify both the
toxicity scoring system and the version that is being cited.
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CLINICAL RESEARCH IN ADJUVANT AND
NEOADJUVANT TREATMENT OF GASTRIC CANCER

A. De Paoli

Radiation Oncology Department, Centro di Riferimento

Oncologico, Aviano

Radical surgery remains the mainstay of treatment in
operable gastric cancer. However, even when curative
resection can be obtained, many patients develop locore-
gional and/or distant recurrence and the reported 5-year
survival rate of 30-40% is still disappointing. Although
surgical procedures have been standardized, there has
been no world-wide consensus on the extent of lympha-
denectomy and on its role as a prognostic rather than the-
rapeutic factor. Nevertheless, D2 lymphadenectomy

represents the current recommended option for a curati-
ve approach. 
After years of randomized trials, the results of adjuvant
chemotherapy still remain controversial and the more
recently meta-analyses indications for survival benefit
await confirmation by ongoing trials, with modern and
potentially more active drug combinations.
A major interest has emerged in the last 10 years on other
adjuvant treatment modalities to surgery, resulting in dif-
ferent and beneficial approaches including postoperative
chemoradiotherapy, perioperative chemotherapy and
preoperative chemoradiotherapy. The positive results
reported in both the North American INT 0116 and the
European MAGIC trials have changed clinical practice
in patients with gastric cancer and addressed the clinical
research of the last years.
Both INT 0116 and MAGIC studies were large randomi-
zed trials showing a significant improvement in survival
of gastric cancer. Based on these results, perioperative
chemotherapy or postoperative chemoradiotherapy
should be recommended for patients with resectable,
locally advanced gastric cancer. While perioperative che-
motherapy with ECF regimen has become the standard
of care in the United Kingdom and some parts of Europe,
in North America, postoperative chemoradiotherapy is
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considered for the majority of patients who underwent to
surgical resection. Both these trials became the bases of
the new ongoing studies.
As the improvement in overall and disease-free survival
for patients who underwent postoperative chemoradio-
therapy was mainly related to an increase of local control
than to a decrease in the incidence of metastatic disease,
the Cancer and Leukemia Group B (CALGB) promoted
a new phase III trial testing a modern and more effective
chemotherapy regimen in the postoperative treatment
versus the treatment arm of the INT 0116 study. The
experimental arm consists of one cycle of ECF
(Epirubicin, Cisplatin and 5-FU) followed by chemora-
diotherapy with continuous infusion 5-FU and 45 Gy in
25 fractions, followed by two further cycles of ECF. 
The preliminary recently reported results failed to
demonstrate an improvement in outcome with the addi-
tion of ECF to RT and FU as planned. However, new stu-
dies will be needed to explore different and more effec-
tive timing in the postoperative combined modality
approach, including newer and potentially more effecti-
ve chemotherapy regimens as well as more modern
radiation therapy modalities. 
In the same time, the UK Medical Research Council is
now conducting the MAGIC-B trial to evaluate the addi-
tion of bevacizumab to perioperative chemotherapy
including new and more effective drugs. Based on recent
data from the Real-2 trial in metastatic disease, the group
replaced ECF with ECX (Epirubicin, Cisplatin,
Capecitabine), simplifying treatment. In this phase III
trial, 1100 patients with resectable distal esophageal,
gastroesophageal junction and gastric adenocarcinoma
will be randomized to perioperative ECX plus placebo or
ECX plus Bevacizumab.
More recently, the Dutch Gastric Cancer Group started
the CRITICS trial, which includes elements of both
MAGIC and INT 0116 studies. In this phase III trial, 788
patients with resectable gastric cancer will receive three
cycles of preoperative ECX and, after surgery, will be
randomized to three cycles of postoperative ECX or che-
moradiation including new drug-radiation combinations
with modern radiation therapy techniques, as 3D-CRT
and IMRT, combined to continuous orally administration
of capecitabine and daily cisplatin.
Finally, the Italian Collaborative Group has recently pro-
moted an Intergroup Trial (ITACAS-2 Study) evaluating
the efficacy of perioperative versus postoperative che-
motherapy and the assessment of the benefit of postope-
rative chemoradiotherapy. In this phase III trial 1180
patients will be randomized to receive six cycles (3 befo-
re, 3 after surgery) of perioperative EOX (Epirubicin,
Oxaliplatin, Capecitabine) or six cycles of postoperative
EOX. After this randomization, the patients may also be
randomized to receive, in addition to postoperative che-
motherapy, a postoperative chemoradiotherapy with
45Gy and Capecitabine. 
While the ongoing CRITICS and ITACAS-2 trials will
answer to the question on efficacy of chemoradiotherapy
compared to only chemotherapy following surgery and
preoperative or postoperative chemotherapy , the better
compliance as well as the increased pathologic response
and R0 resection rates to preoperative chemoradiothera-

py recently reported [4], have determined a growing inte-
rest in the neoadjuvant approach, moving up-front che-
moradiotherapy following preoperative chemotherapy,
with surgery delayed at the end of the all neoadjuvant
program. This approach has the potential advantage that
a greater proportion of patients will receive all compo-
nents of the multimodality treatment and, in the same
time, that patients with rapidly progressive disease
during chemoradiotherapy can be spared from potential
morbidity of a major surgery. 
From this considerations, the EORTC is promoting a
new phase III trial of preoperative chemoradiotherapy
(two cycles of ECX followed by 45Gy and Capecitabine)
versus perioperative chemotherapy (three cycles of
ECX). All patients in both arms are planned to receive
three further cycles of ECX after surgery.
In conclusion, following years of negative studies, two
successful treatment strategies with postoperative CT-RT
or perioperative CT are now available. Ongoing trials are
investigating some refinements and integrations of these
approaches with new drug/radiation combinations. The
role of radiation therapy in combined modality approach
is evolving and continue to be a major interest in this
relatively new area of application.
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ESISTE UN’ALTERNATIVA ALLA BRACHITERAPIA
IN GINECOLOGIA ONCOLOGICA?

V. De Sanctis

Radioterapia, Università “Sapienza”, Roma

Radiotherapy is frequently used in the treatment of endo-
metrial and cervical cancer patients. External pelvic RT
(EBRT) followed by intracavitary brachytherapy (ICBT)
at either low-dose rate (LDR) or high-dose rate (HDR) to
a boost volume including the vaginal vault or the uterus
is one the recommended treatment approaches. A recent
systematic revue showed no significant differences bet-
ween HDR and LDR when considering overall survival
disease free survival relapse free survival, local control
rate, recurrence, metastasis and treatment related compli-
cations in women with cervical carcinoma [1].
In the treatment of carcinoma of the uterine cervix, patients
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with locoregional disease treated with chemoradiation and
intracavitary irradiation to the primary tumor achieved a 5-
years survival rates as high as 59% to 79% [2].
In endometrial cancer, the adjuvant treatment to reduce
the risk of recurrence has traditionally been EBRT, which
is presently offered to about a third of women with endo-
metrial cancer, with or without ICBT. However, although
EBRT reduces the rate of pelvic relapse, it does not
improve survival in patients with stage I [3]. In this
cohort of patients a key issue is whether ICBT alone can
achieve similar control to EBRT, but with reduced toxic
effects. In the PORTEC-2 trial the investigators showed
that ICBT is as effective as EBRT for prevention of vagi-
nal recurrences after surgery in early endometrial cancer
high-intermediate stage I [4]. As might be expected,
ICBT was associated with reduced toxic effects, and the
authors have recommended it as the treatment of choice. 
In the last decades various technological developments
have significantly helped to improve external beam thera-
py and brachytherapy. In recent years high-dose rate bra-
chytherapy has shown significant development in the field
of 3D image based treatment planning and the first clini-
cal evidence indicates that the new approach has potential
to increase local control without increasing morbidity [5].
On the other hand Intensity-modulated radiotherapy
(IMRT) was widely employed in gynecologic cancer and it
offers an opportunity for enhanced conformality around tar-
get volumes, allowing potential reductions in the dose to
nearby nontarget tissues. Moreover IMRT inverse planning
systems provide freedom to design dose distribution with
specified dose differential within target volume and this lat-
ter capacity is potentially applicable in the setting where it
is clinically desirable to administer a boost dose to gross
disease while simultaneously providing elective dose cove-
rage to an adjacent region at high risk for microscopic spre-
ad of disease. Within this context, several studies have been
published on the management of gynaecologic cancer,
mostly treatment-planning studies but also small clinical
studies in which the application of IMRT in place of ICBT
HDR was analyzed. Must be taken in account first of all that
many studies may have been biased because advanced
EBRT was compared with simple ICBT and, secondly, that
most studies concern technical ad biological consideration
about the feasibility of IMRT boost technique instead of
ICBT. These theoretical example illustrating how IMRT can
mimic dose distribution obtained using conventional plan-
ning plus ICBT HDR, but in a comparative treatment-plan-
ning study between these two techniques a number of issue
need to be addressed up to now. The delineation regarding
the margin between PTV and CTV in IMRT technique
represents an open question, to account for interfractional
and intrafractional target positional. There are few publi-
shed studies characterizing internal organ motion within the
pelvis of patients being treated for gynaecologic cancer and
this issue has not been completely settled through rigorous
evaluation in a large group of patients. However, the volu-
me changes that might result from target volume shrinkage
during treatment can not be taken in account in IMRT
techniques. Moreover, despite a daily pretreatment target
position verification using several technical procedures can
reduce the magnitude of the required PTV, however, even if
one confirms the position of the target each day prior to the-

rapy, there is no assurance that the target remains in the
same position throughout the entire treatment (intrafractio-
nal movements). Issues such organ motion and changing
anatomy as tumor responds still must be addressed.
Although some studies in which the use of IMRT in place
of ICBT boost seems provide a good target coverage and a
dose reduction to bladder and rectum, Georg et al, in a com-
parative study between high-tech brachytherapy and high-
tech external beam radiotherapy (IMRT and IMPT) , sho-
wed that for cervix cancer boost treatments, both IMRT and
IMPT seem to be inferior to advanced ICBT [6]. Also hypo-
fractionated extracranial stereotactic radiotherapy (SRT)
has been employed as a boost in gynaecologic patients. Few
patients were treated with stereotactic procedure as boost to
vaginal vault or uterus and the results suggest that the use of
external SRT is feasible and well tolerated, although the tar-
get delineation and repositioning needed further clarifica-
tions [7]. Although there are promising results about the
feasibility to deliver a boost with alternative technologies,
the high tech brachytherapy now still represents the stan-
dard of care. Probably future studies should focus on the
integration between advanced EBRT and advanced BT in
order to optimize the therapeutic approach in gynecologic
cancer.
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HYPOFRACTIONATION IN HIGH RISK PROSTATE
CANCER: PRO
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For several years hypofractionationation has been tested
in prostate cancer. The published data for hypofractiona-
tion schedules have presented a large variability in the tre-
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atment regimens , with a range of 5-28 fractions within 1-
5.5 weeks. The practical benefits of reducing the treatment
cost and number of sessions for patients of radiotherapy
departments are obvious. However some concern exist
regarding the potential toxicity that could be generated to
the surrounding Organs at risk (rectum, bladder ,
urethra)and the real treatment efficacy using such hypo-
fractionated regimens.
Based on the assumption that the fractionation sensitivity
of prostate cancer cells is characterized by a low α/β ratio
in the range of 0.8 to 2.2 , delivering treatment fractions
higher than the standard 2 Gy /fr may be radiobiological-
ly and therapeutically effective. So far controversial data
on this issue have been published. The results of some ran-
domized trials support a relatively low α/β ratio hypothe-
sis and reported similar late toxicity to the conventional
fractionation. In some cases the hypofractionated arm fare
worse simply because of the low total dose given. 
Men diagnosed with Gleason Score 8-10 prostate cancer
are considered to be at high risk for radiotherapy treatment
failure because many are presumed to have micrometasta-
tic disease at presentation Several randomized trials have
shown a modest benefit with dose-escalation RT . These
data suggest that even in the setting of concurrent andro-
gen deprivation, higher dose translates into improved can-
cer control for high risk patients. Few studies with adequa-
te follow up have reported the results using high-dose
hypofractionated regimens. In particular the first randomi-
zed trial using high dose (conventional and hypo) reported
similar late toxicity ,but the FFBF rate was significantly
greater in the hypofractionation than conventional fractio-
nation arm. It should be noted that using low dose per frac-
tion, the repairable component of the dose, responsible for
late damage, is minimal, and the toxic event is mainly
dependent on the total dose. Therefore with the conventio-
nal fractionation regimen, a significant percentage of
patients with acute toxicity will also develop late compli-
cation. In contrast, no correlation could be observed bet-
ween acute and late toxicity in the hypofractionation
group . Using large dose per fraction, the recovery mecha-
nism of both rapidly and slowly proliferating normal tis-
sues (responsible for acute and late toxicity, respectively)
are different. An adequate treatment time to allow cell
repopulation and an adequate reduction in the total dose to
compensate for the slower repair was the main recovery
mechanism of the former and latter tissues , respectively.
Several radiobiological considerations need to be addres-
sed when using the LQ model to estimate the fractiona-
tion sensitivity of prostate cancer cells. Factors conditio-
ning the response (FFBF)to changes in dose fractionation
may be tumor related (number of clonogens, cells prolife-
ration rate, intrinsic radiosensitivity ,oxygenation status,
and repair rate of the irradiated tumor cells) as well as tre-
atment related factors (total dose and treatment time).
Prolonging the overall treatment time may have a negati-
ve influence on the outcome, as consequence of accelera-
ted tumor cell repopulation of clonogenic cells in faster
growing neoplasm, as opposed to prostate cancer that has
been considered by many to be a very slow growing can-
cer. One would expect that this mechanism would proba-
bly happen in high risk tumors with consequently higher
α/β values. However, recent studies have suggested a cli-
nically significant repopulation effect exclusively for low

risk prostate cancer patients. Thus for low risk patients,
an overall treatment time > 6 weeks might influence the
outcome. It has been suggested that high risk patients
may be more likely to present with subclinical metastatic
disease which might overshadow the overall treatment
time modulation effect for these patients. Furthermore
some authors have suggested that locally advanced
tumors may require a longer time (69 days) to improve
blood/ nutrient supply and trigger accelerated repopula-
tion while on treatment. For this group of patients pro-
tracting the treatment time up to 10 weeks or more may
have a negligible effect on outcome. Again either the pre-
sence of micrometastases and/or a long onset time to
accelerated repopulation for intermediate or high risk
patients may be consistent with relatively low α/β values.
The question of how proposed androgen deprivation
(AD) mediates tumor reoxygenation in the neoadjuvant
setting before RT influences cell repopulation especially
in advanced stage tumors is a matter of speculation.
Indeed the presumed cell proliferation triggered by reo-
xygenation due to the enhanced tumor –cell killing effect
may be prevented by an enhanced recruitment of tumor
cells into the non –proliferative phase of the cell cycle
(G0) as a consequence of the same AD therapy . Other
radiobiological parameters to be concerned about when
estimating fractionation sensitivity of prostate cancer are
the intrinsic radiosensitivity and the number of tumor clo-
nogens. Both parameters are directly related to clinical
responses and are strong determinants of tumor control
probability. Relative to the tumor clonogens the dominant
intraprostatic lesions (DILs) may represent radioresistent
regions within the prostate and few investigations have
suggested a correlation between pre radiotherapy tumor
hypoxia and local failure. Based on evidence that local
relapse after radiation therapy mostly originates at the
original tumor location at the level of one or more DILs a
possible alternative was suggested to whole prostate dose
escalation through selective dose escalation to the DILs
while maintaining a sufficient high dose to the remaining
portion of the prostate . With this approach the dose to the
critical structures is expected to be reduced if compared
to the whole organ escalation approach.
Finally, most prostate hypofractionated trials have focused
on RT of the prostate gland itself. However patients with
locally advanced disease have a high risk of nodal invol-
vement. Although the use of pelvic lymph node RT has
continued to be controversial , randomized data have sup-
ported its use. In addition most of the randomized trials
have shown the benefit of combining long-term AD and
whole pelvis RT. 
The inclusion of lymph nodes in RT field allows only
moderate hypofractionation (<4Gy) considering the
increased irradiated volume including more critical struc-
tures (intestinal cavity). In this case the dose escalation to
the DILs could be a valid compromise in realizing high
dose hypofraction. 

References:

1. F. Leborgne and J.F. Fowler, Late outcomes following
hypofractionated conformal radiotherapy for localized
prostate cancer: A nonrandomized contemporary compari-
son. Int J Radiat Oncol Biol Phys, 74 (2009), pp. 1441–1446.

Main Program

| 18 | XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011



2. M. Roach, G. Hanks and H. Thames, et al. Defining bio-
chemical failure following radiotherapy with or without hor-
monal therapy in men with clinically localized prostate can-
cer: Recommendations of the RTOG-ASTRO Phoenix
Consensus Conference. Int J Radiat Oncol Biol Phys, 65
(2006), pp. 965–974.

3. D.B. Chism, E.M. Horwitz and A.L. Hanlon, et al. Late mor-
bidity profiles in prostate cancer patients treated to 79–84 Gy
by a simple four-field coplanar beam arrangement. Int J
Radiat Oncol Biol Phys, 55 (2003), pp. 71–77

4. R. Miralbell, S.A. Roberts and E. Zubizarreta, et al.
Dose–fractionation radiosensitivity of prostate cancer
deduced from radiotherapy outcome of 5969 patients in
seven international institutional datasets. Int J Radiat Oncol
Biol Phys, 75 (2009).

5. H.D. Thames, D. Kuban and L.B. Levy, et al. The role of
overall treatment time in the outcome of radiotherapy of
prostate cancer: An analysis of biochemical failure in 4839
men treated with between 1987 and 1995. Radiother Oncol,
96 (2010), pp. 6–12.

6. Vargas, A Martinez and L.L. Kestin, et al. Dose–volume
analysis of predictors for chronic rectal toxicity after treat-
ment of prostate cancer with adaptive image-guided radio-
therapy. Int J Radiat Oncol Biol Phys, 62 (2005), pp.
1297–1308

7. L. Strigari, G. Arcangeli and S. Arcangeli, et al.
Mathematical model for evaluating incidence of acute rectal
toxicity during conventional or hypofractionated radiothera-
py courses for prostate cancer. Int J Radiat Oncol Biol Phys,
73 (2009), pp. 1454–1460

8. Fowler, R.J. Chappell and M.A. Ritter, Is α/β for prostate
tumors really low?. Int J Radiat Oncol Biol Phys, 50 (2001),
pp. 1021–1031.

9. A. Pollak, A.L. Hanlon and E.M. Horwitz, et al. Dosimetry
and preliminary acute toxicity in the first 1000 men treated
for prostate cancer on a randomized hypofractionation dose
escalation trail. Int J Radiat Oncol Biol Phys, 64 (2006), pp.
518–526

10. Kupelian, V.V. Thakkar and D. Khuntia, et al.
Hypofractionated intensity-modulated radiotherapy (70 Gy
at 2.5 Gy per fraction) for localized prostate cancer: Long-
term outcomes. Int J Radiat Oncol Biol Phys, 63 (2005), pp.
1463–1468

11. L. Madsen, L.A. Hsi and H.T. Pham, et al. Stereotactic
hypofractionated accurate radiotherapy of the prostate
(SHARP), 33.5 Gy in five fractions for localized disease:
First clinical trial results. Int J Radiat Oncol Biol Phys, 67
(2007), pp. 1009–1105

12. Arcangeli G, Saracino B, Gomellini S, et al. A prospective
phase III randomized trial of hypofractionation vs. conven-
tional fractionation in patients with high-risk prostate cancer.
Int J Radiat Oncol Biol Phys. Epub ahead of print Jan. 2,
2010

13. Lukka, C. Hayter and J.A. Julian, et al. Randomized trial
comparing two fractionation schedules for patients with
localized prostate cancer. J Clin Oncol, 23 (2005), pp.
6132–6138

14. G.M. Duchesne and L.J. Peters, What is the alpha/beta ratio
for prostate cancer? Rationale for hypofractionated high-
dose-rate brachytherapy. Int J Radiat Oncol Biol Phys, 44
(1999), pp. 747–748.

15. A.L. Zietman, M.L. DeSilvio and J.D. Slater, et al.
Comparison of conventional-dose vs high-dose conformal
radiation therapy in clinically localized adenocarcinoma of
the prostate: A randomized controlled trial. JAMA, 294
(2005), pp. 1233–1239.

16. R. Valdagni, C. Italia and P. Montanaro, et al. Is the alpha-
beta ratio of prostate cancer really low? A prospective, non-
randomized trial comparing standard and hyperfractionated
conformal radiation therapy. Radiother Oncol, 75 (2005), pp.
74–82.

17. Proust-Lima C, Taylor JMG, Sécher S, et al. Confirmation of
a low alpha/beta ratio for prostate cancer treated by external
beam radiation therapy alone using a post-treatment repeat-
ed-measures model for PSA dynamics. Int J Radiat Oncol
Biol Phys 2011;79:195-201

18. E. Nahum, B. Movsas, E.M. Horwitz and C.C. Stobbe, et al.

Incorporating clinical measurements of hypoxia into tumor
local control modeling of prostate cancer: Implications for
the α/β ratio. Int J Radiat Oncol Biol Phys, 57 (2003), pp.
391–401

19. S.M. Bentzen and M.A. Ritter, The alpha/beta ratio for
prostate cancer. What is it, really?. Radiother Oncol, 76
(2005), pp. 1–3

20. C. Fiorino, G. Fellin and T. Rancati, et al. Clinical and dosi-
metric predictors of late rectal syndrome after 3DCRT for
localized prostate cancer: Preliminary results of a multicen-
ter prospective study. Int J Radiat Oncol Biol Phys, 70
(2008), pp. 1130–1137

21. Di Muzio N, Fiorino C, Cozzarini C, Alongi F, Broggi S,
Mangili P, Guazzoni G, Valdagni R, Calandrino R, Fazio
FPhase I-II study of hypofractionated simultaneous integrat-
ed boost with tomotherapy for prostate cancer. Int J Radiat
Oncol Biol Phys. 2009 Jun 1;74(2):392-8. Epub 2008 Dec 4.

22. M. Baumann, T. Holscher and J. Denham, Fractionation in
prostate cancer—Is it time after all? (editorial). Radiother
Oncol, 96 (2010), pp. 1–5.

23. Marzi, G. Arcangeli and B. Saracino, et al. Relationships
between rectal wall dose–volume constraints and radiobio-
logic indices of toxicity for patients with prostate cancer. Int
J Radiat Oncol Biol Phys, 68 (2007), pp. 41–49.

STEREOTACTIC ABLATIVE RADIOTHERAPY FOR
PRIMARY LUNG CANCER

A.R. Filippi, S. Badellino, C. Piva, C. De Colle, 
A. Guarneri, U. Ricardi

Radiation Oncology Unit, Department of Medical and

Surgical Sciences, University of Torino

Introduction: Patients affected with primary non-small
cell lung cancer in stage I (IA and IB) are candidated to
surgery, generally lobectomy, which is considered the
therapeutic gold standard. Elderly patients with associa-
ted comorbidities (mainly chronic obstructive pulmonary
disease or cardiac diseases), where surgery is contraindi-
cated, or patients refusing surgery, are usually referred to
radiation oncologists for radiotherapy. In the past, results
of conventionally fractionated conformal radiotherapy
has been disappointing, in terms of either low local con-
trol rates or poor disease-free survival. Stereotactic
Radiotherapy is a radiotherapy procedure first introduced
in the Fifties as a curative treatment for brain tumors
(mainly metastases). It consists of a single fraction/few
fractions planned and delivered with the help of a dedica-
ted immobilization device and with a stereotactic coordi-
nate system, which allows the safe delivery of ablative
doses. In recent years this technique has been developed
and extended to the treatment of lung, adrenal glands,
hepatic tumors, lymph node metastases, spinal metasta-
ses. The name Stereotactic Ablative Radiotherapy
(SABR, or Stereotactic Body Radiation Therapy or
Stereotactic Radiosurgery) now refers to a wide range of
hypo-fractionated high-dose radiotherapy treatments
applicable to several clinical situations. SABR has been
defined by the American College of Radiology and by the
American Society for Therapeutic Radiology and
Oncology to involve the use of very large dose per frac-
tion, and specific guidelines have been established for tre-
atment implementation and quality assurance. The radio-
biological rationale is that high dose per fraction delive-
red without compromising normal tissues are able to
obtain very high tumor control rates, previously not
achievable with conventional radiotherapy on larger tre-
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atment volumes. Basis of this procedure are dedicated
patient positioning devices, daily pre-treatment imaging,
tumor motion assessment and control, specific treatment
planning and delivery.

SABR Technique: Patient positioning is essential for
SABR; there are a lot of available systems, all designed
with the goal to obtain a consistent, reproducible and
comfortable immobilization. A widely used device con-
sists of a stereotactic frame with fiducials, rigidly atta-
ched and registered to the target, but common solution
called frameless now rely on accurate image guidance to
ensure a correct target localization on a daily basis. Image
guidance is crucial and is typically realized with cone-
beam CT incorporated into the treatment unit: pre-treat-
ment reference volumes are then co-registered on daily
images and appropriate adjustments are made before each
treatment session. Tumor motion can be assessed and
controlled by abdominal compression, deep inspiration
breath-hold technique, respiratory gating, tumor tracking
and 4D-CT imaging and contouring. Regardless of the
method used, the goal is to ensure a adequate target cove-
rage by taking into account tumor motion, and to minimi-
ze margins around Gross Tumor Volumes. In many stu-
dies these methods are associated with a reduction of lung
volume exposed to high doses and a consequent reduction
of radiation-related pulmonary toxicity. Advanced treat-
ment planning solutions are employed, in order to keep
the dose gradient very steep: the most used 3D-
Conformal beams arrangement consists of 8-12 small
non-coplanar fields. IMRT solutions are commonly
employed in many Centers, with dynamic Volumetric
Modulated Arc Therapy or static approaches. Specific
dose constraints to organs-at-risk are evaluated in the
planning process, most coming from existing data from
patients treated with SABR. Dose prescription can be at
isocenter or at various isodoses, making sometimes diffi-
cult a comparison between different schedules. A com-
mon tool to compare different dose fractionation schedu-
le is Biologically Effective Dose, calculated on periphery
or isocenter with linear-quadratic formalism. 

Clinical Outcomes in stage I NSCLC: First phase I-II
studies were designed by Indiana University at the end of
Nineties, including T1-2 N0 patients and testing different
dose levels (starting from 24 Gy in 3 fractions until 72 Gy
in 3 fractions) for different tumor sizes. MTD was 66 Gy
in 3 fractions for T2 tumors > 5 cm, not reached for T1 at
60 Gy in 3 fractions. A very high local control rate was
reported (10 failures out of 47 patients). In a subsequent
phase II trial, 70 patients were included and reported local
control rate was 95% at 2 years, with overall survival of
56%. Most of deaths were not cancer related, in a popu-
lation of elderly patients with many co-morbidities. Many
phase II clinical trials from United States and Europe
have been then published confirming these very promi-
sing results, both in terms of local control and survival.
Trials with longer follow-up are here summarized (from
Hadziahmetovic M, Loo BW, Timmerman RD et al.
Discov Med. 2010;9:411-7)
Most reports indicate that higher rates of local control are
obtained in smaller lesions and when higher biologically
effective doses are delivered. The pattern of failure is
similar among different experimental series, with predo-

minant distant metastases. Cancer specific survival rates
at 3 years are in the range 55-80 %, while overall survi-
val rates are generally lower due to the large number of
non cancer-related deaths. Isolated lymph node recurren-
ces are < 5 %. Medium follow-up interval is around 30
months, making difficult to estimate long-term survival.
In all studies centrally located regions were excluded,
because pioneering experiences reported an excess of
toxicity (mainly bronchial stenosis). In recent years, with
the employment of IGRT-IMRT techniques and a conse-
quential better sparing of central structures, adapted frac-
tionation schedules (such as 60 Gy in 8 fractions for
example) are considered safe. Pathological diagnosis is
available in about 50-70 % of patients in most series, but
subgroup analysis showed that there are no difference in
cancer-specific survival between patients with histologi-
cal diagnosis and patients treated with SABR on the basis
of the so-called proof of malignancy (tumor growth in at
least 2 subsequent CT scans and PET positivity with SUV
values above 4).

Conclusions: Stereotactic ablative radiotherapy has
emerged as a technique able to safely deliver very high
radiation doses in small volumes, with impressively high
local control rates and survival estimates certainly supe-
rior to conventionally fractionated radiotherapy and com-
parable with surgery. The morbidity is extremely low.
These encouraging results make SABR a suitable option
even in medically operable patients, and ongoing rando-
mized trials are comparing these two modalities.
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PELVIC IRRADIATION: PROS
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Introduction: Not all prostate cancers are diagnosed at an
early stage and with excellent biochemical control rates.
When the disease is diagnosed as locally advanced by cli-
nical stage and presence of adverse prognostic factors
such high Gleason score and PSA, the PFS (PSA free sur-
vival) is unsatisfactory and the presence of occult pelvic
lymph node metastases is very likely. The expected risk
can be defined as a percentage using nomograms.

Site of lymph node metastases: Based on lymphan-
giographic data, the pelvic lymphatic drainage extends
from prostate in a progressive order laterally to the hypo-
gastric and internal iliac lymph nodes, inferiorly to the
lymph nodes of the obturator fossa, superiorly to external
iliac lymph nodes, just few centimetres below the bifur-
cation of the common iliac artery and posteriorly to pre-
sacral lymph nodes of the promontory.

Diagnosis of lymph node metastases: CT, MRI and PET
show low sensitivity in diagnosing pelvic adenopathy. [1,2]
The data relating to standard surgical pelvic lymph node
dissections are the basis of nomograms for predicting the
nodal stage. Based on the Partin nomogram [3] and the
equation of Roach [4] the risk of lymph node metastases
can be predicted. A result below 15% identifies patients at
low risk. However, a significant underestimation compa-
ring standard dissection with extended dissection is
reported in the literature [5].
Therefore, the presence of occult lymph node involve-
ment is possible even in those cases where there is a low
risk of lymph node metastases according to nomograms
or to diagnostic data or to surgical data.

Treatment of pelvic lymph nodes: For locally advan-
ced disease a treatment of external beam radiation and
hormonal therapy is recommended. This treatment is bet-
ter than radiotherapy alone, even when performed at high
doses (RTOG trials) [6,7].
The 9413 RTOG study, which compared the whole pelvic
irradiation (WPRT) with the irradiation of the prostate
alone, both in combination with hormone therapy, sho-
wed better results for the whole pelvic irradiation [8]. It
suggests that the sterilization of pelvic lymph node
micrometastases implemented by the irradiation can
improve the rate of responses in this sub-set of patients.
The randomized trials that have shown a benefit of com-
bined treatment with radiation therapy and long-term
androgen blockade in cases of locally advanced prostate
cancer have used WPRT.
Table 1, published in 2011 by Morikawa and Roach III [9],
summarizes studies comparing whole-pelvic external irra-
diation vs. prostate-only radiotherapy. The authors, com-
menting on the data collected in the table, suggest that stu-
dies which have not shown a benefit of WPRT did not fol-
low the definition given by the RTOG 9413 study, in which
the fields of irradiation must extend up to L5-S1. Moreover,
in some cases, adjuvant hormone therapy was not used cor-
rectly and patients at low risk were included too.

WPRT - Technique and Toxicity: Intensity-modulated
radiotherapy (IMRT) and Image-guided radiotherapy
(IGRT) can reduce the toxicity of the pelvic treatment spa-
ring more healthy tissue. Consequently, the extension of
the fields and the total dose can be optimized and CTV
delineation for IMRT is extremely important so as to ensu-
re the appropriate nodes are in fact covered and thus trea-
ted. Lawton and Michalski [10], in 2008, conducted a com-
parative study on the definition of CTV of pelvic lymph
nodes between different radiotherapists and noted several
disagreements in the identification of target volumes.
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Author (Year) Type/Stage No. of Patients Dose Median Follow-up Outcomes

Fakiris Phase II/Medically 70 T1: 20 Gy x 3 50.2 Months 3-year LC: 88.1%
Fakiris et al., 2009 inoperable T1-2N0Mo T2: 22 Gy x 3 3-year OS: 42.7%

NSCLC 3-year CaSS: 81.7%
Baumann Phase II/Medically 57 15 Gy x 3 to 35 months 3-year LC: 92%

(Baumann et al., inoperable stage I 67% 1-, 2-, and 3-year OS: 86%
2009) NSCLC 65%, and 60%

88%, and 88%
3-year PFS: 52%

Koto Phase II/Stage I 31 15 Gy x 3 (45 32 months 3-year LC: 77.9% for T1 and
(Koto et al., 2007) NSCLC Gy) and 7.5 GY 40% for T2

x 8 (60 Gy) 3-year OS: 71.7%
3-year CSS: 83.5%

Ricardi Phase II/Stage I 62 15 Gy x 3 28 months 3-year LC: 87.8%
(Ricardi et al., 2010 NSCLC 3-year CSS: 72.5%

3-year OS: 57.1%

Timmerman RTOG Phase II/ 55 18 Gy x 3 34.4 months 3-year LC: 97.6%
(Tiemmerman et al., Medically inoperable 3-year DFS: 48.3%
2010) T1-2N0M0 NSCLC 3-year OS: 55.8%

(peripherally located)

Abbreviations: LC, local control; OS, overall survival; CSS cause-specific survival, CaSS, cancer-specific survival; DFS, disease-free
survival.
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Lawton [11] in an update of the RTOG 9413 study, where
the WP was performed with 4-field conventional techni-
que, evaluated the toxicity in the 4 arms (NHT, neoadoiu-
vant hormono therapy with WPRT or PORT, prostate-
only radiotherapy, and AHT, adiuvant hormono therapy
with WPRT or PORT,): acute toxicity Grade 3 or worse
was not significantly different among the four arms. Late
genitourinary toxicity Grade 3 or worse was not statisti-
cally different, but Grade 3 or worse gastrointestinal toxi-
city was highest on the WPRT + NHT arm.
Chung [12] compared the IMRT technique with IMRT-
IGRT technique and concluded that IMRT-IGRT using
daily target localization permits the use of smaller mar-
gins and lower dose and correspondingly lower dose to
the organ at risk (rectum and bladder) and clinically lower
toxicities.

Conclusions: Final indications on the role of pelvic
irradiation in prostate cancer at intermediate or high risk
could come from the new study RTOG 0924.
Based on data from previous studies, the RTOG 0924
randomized trial was designed to evaluate the potential
benefit on specific survival of WPRT in intermediate-
risk prostate cancer with multiple adverse features or
favorable high risk disease.Contrary to the study RTOG
9413 the variable of the sequence of hormone therapy
that could shadow the data was deleted. In both arms
NHT and radiotherapy will be administered in combina-
tion .The novelties of the study are the stratification of
patients based on duration of AHT after radiotherapy and
the stratification based on the kind of radiation therapy
boost that can be made with IMRT or Brachytherapy
(HDR + PPI).
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TARGET DEFINITION IN THE ADJUVANT
RADIOTHERAPY FOR GASTRIC CANCER

D. Genovesi

Istituto di Radioterapia Oncologica Ospedale
Clinicizzato, Università “G. D’Annunzio” Chieti

Purpose: A prerequisite for conformal radiotherapy is
accurate knowledge of the position and shape of the tar-
get volume and OARs. 
In radiotherapy of gastric cancer, exact delineation of
tumor bed and nodal drainage by planning-CT is hampe-
red by anatomical changes after radical surgery. 
Therefore, 3D conformal radiotherapy should be imple-
mented taking into consideration the uncertainties in the
delineation of clinical target volume and it is important
to quantify the variation in the delineation of target
volume. 
Aim of this presentation was to define the location of
tumor (bulky tumor or tumor bed) and nodal areas
according to the tumor location (cardias, corpus,
antrum) on CT images to help the radiation oncologist in
the contouring process of the CTV and PTV for posto-
perative and preoperative conformal treatment of gastric
cancer.

Materials and Methods: A literature review of the
analysis of both the percentage of nodal involvement
detected at surgery and of the site of recurrence after
radical surgery was performed.

Results: The results of this review were the defini-
tion of the areas to be considered at risk for the contou-
ring on CT in the adjuvant and neoadjuvant setting. 
As a matter of fact, postoperative and preoperative con-
formal-three dimensional radiotherapy of gastric cancer
requires clear and well defined contouring guidelines to
allow the evaluation of clinical outcomes and to apply at
the best possible in terms of locoregional control the
standard schedule of adjuvant Chemo-Radiotherapy
(Intergroup Study-INT 0116) and the emerging proto-
cols of adjuvant and neoadjuvant Chemo-Radiotherapy.
An additional challenge in implementing adjuvant and

neoadjuvant radiotherapy for the gastric cancer is the
accurate contouring of several dose-limiting critical
strucuters including kidneys, liver, heart, lung, small
bowel and spinal cord in the very close proximity of
gastric area.

Discussion and Conclusions: The successful imple-
mentation of conformal radiation delivery requires a
detailed understanding of gastric and abdominal anato-
my, a tailored assessment of organ motion, precise
patient immobilization techniques and adequate physics
and dosimetry expertise.

IL RAZIONALE BIOLOGICO DELL’USO DI AGENTI
EPIGENETICI NEI PROCESSI DI RADIOSENSIBI-
LIZZAZIONE DEI TUMORI SOLIDI

L.G. Gravina

Laboratorio di Radiobiologia, Divisione di
Radioterapia, Università de L’Aquila

A significant number of tumors are classified as poorly
or non-responsive to therapeutic drugs or radiotherapy.
Increasing the chemotherapeutic dosage or radiation
dose not only fails in improving the therapeutic respon-
se, but it also contributes to the development of side
effects and resistance to therapy. An ideal strategy
would consist of the identification of anticancer agents
able to act synergistically with standard treatments such
as radiotherapy and chemotherapy, which would result
in triggering the cell death preferentially in tumor cells.
Many patients with neoplastic diseases exhibit hyper-
methylation of cytosine residues in gene promoters
which induce silencing of key tumor suppressor genes.
Since methylation of CpG islands occurs infrequently in
normal cells, the modulation of this post-translational
modification may provide a selective tumor-specific
therapeutic target. Post-translational modifications
include (i) lysine acetylation and deacetylation, (ii)
methylation, (iii) serine phosphorylation and ubiquina-
tion and (iv) lysine sumoylation. These modifications
play a major role in modeling higher-order chromatin
conformation and modifying the DNA accessibility to
transcription factors [1]. Therefore, such changes are
not strictly “genetic,” even though the specific chroma-
tin patterns are usually inherited by daughter cells
during replication. Among the post-translational proces-
ses, DNA methylation is one of the most extensively
characterized epigenetic modifications and its biological
role is to maintain DNA transcriptionally quiescent,
resulting in gene silencing [2]. This process is depen-
dent upon the action of DNA methyltransferases
(DNMTs), enzymes that catalyze the addition of methyl
groups to the 5’ carbon of the cytosine residues [2].
Several isoforms of DNMTs are present in normal cells
as well as in tumor cells [2]. Existing evidence indicates
that DNMT1 appears to be responsible for maintenance
of established patterns of methylated DNA, while
DNMT-3a and -3b seem to mediate de novo DNA
methylation patterns [3]. Interestingly DNMT1 alone is
not sufficient for maintenance of abnormal gene hyper-
methylation but the cooperation with DNMT3b must
occur for this function [4]. In the last years many diffe-
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rent DNMT inhibitors have been developed and multi-
ple molecular mechanisms by which DNMT inhibitors
induce anti-cancer effects have been
identified. Therefore, it is not surprising that DNMT
inhibitors are emerging as promising class of drugs in
cancer treatment, especially in combination with other
agents or with other treatments like radiotherapy. Even
though some DNMT inhibitors have entered into clini-
cal trials, we currently have limited understanding of
their precise mechanisms of action, especially when
combined with other available treatments. 
The therapeutic index of radiotherapy can be improved
by chemical agents that sensitize cancer cells to the
toxic effects of ionizing radiation. Radiotherapy and
systemic agents may interact through two main modali-
ties. In the first modality, radiotherapy acts locoregio-
nally and systemic agents act against micro-metastases
without interaction between the treatments. In the
second modality radiotherapy and systemic agents inte-
ract within the radiation field increasing tumor cell
death. Sparse biological data indicate that DNMT inhi-
bitors may act as radiosensitizers. The meaningful
advantage of DNMT inhibitors as radiosensitizers is that
these agents can induce radiosensitization at concentra-
tions several times lower than typical plasma levels
obtained when used as single agents [5]. Major interac-
tions between DNMT inhibitors and radiotherapy may
be postulated. For clearer understanding, the potential
biological mechanisms of cooperation between DNMT
inhibitors and radiotherapy will be discussed separately.
Radiation therapy induces DNA base damage, single-
strand breaks, and double-strand breaks (DSBs). These
structural damages are repairable, except for DSBs,
which are considered lethal [5]. 5-Aza, decitabine and
zebularine lead to protein-DNA adducts and when the
cytotoxic effect takes place in close proximity to a
radiation-induced single-strand break, the damage may
be significantly more difficult to repair. The DNA cyto-
sine-C5 methyltransferase (MTase) acts on a cytosine
residue through its recognition sequence by covalently
binding to C6, and then transferring the methyl group
from S-adenosylmethionine to C5. The covalent pro-
tein-DNA linkage is then reversed and the enzyme dis-
sociates from the DNA. In this context, 5-Aza, decitabi-
ne and zebularine substitution at the target cytosine
interferes with the reaction cycle, which results in long-
lived or irreversible MTase-DNA adducts [6]. The cyto-
toxic mechanism of DNMT inhibitors has been docu-
mented in in vivo models. Results from these studies
suggest that (i) the formation of protein-DNA adducts
mediate decitabine cytotoxicity [7], (ii) the cytotoxicity
levels correlate positively with MTase levels [8], and
(iii) decitabine induce p53 DNA damage response by
MTase-DNA adducts [9].
The radiosensitivity of tumor cells is dependent on the
phase of the cell cycle. Cells in the S-phase are the most
radioresistant, whereas cells in the G2-M phase are the
most radiosensitive. Evidence indicates that DNMT
inhibitors synchronize tumor cells preferentially in the
G1 or G2/M phase of the cell cycle increasing the effi-
cacy of radiotherapy. In this way, if administered con-
currently to radiotherapy, the inhibitors may cooperate

to produce additive or synergistic antitumor effects. Qui
and co-workers demonstrated that low concentrations of
decitabine synchronize gastric tumor cells in the G2/M
phase of the cell cycle and induce radiosensitization [5].
The radiosensitizing effect of this inhibitor seems to be
partly mediated by p53, RASSF1, and DAPK [5].
RASSF1 and DAPK modulate multiple apoptotic and
cell-cycle checkpoint pathways [10] and the loss of
RASSF1 and DAPK expression is documented in a wide
range of human tumors as a result of silencing, primari-
ly from promoter hypermethylation [10]. Therefore, the
epigenetic modulation of RASSF1 and DAPK shines
some light on the synergism between DNMT inhibitors
and radiotherapy in terms of apoptotic signaling modu-
lation.
Induction of anti-angiogenic activity in radiotherapy as
a result of combined treatments with DNMT inhibitors
is backed by a clear rationale. Common in many cancers
hypoxia has been indicated as a marker of aggressive
clinical behaviour, poor prognosis and unsatisfying
radiation response. Therefore, any compound able to
increase perfusion and oxygenation reduces the radiore-
sistant hypoxic areas counteracting the onset of hypoxic
and radioresistant clones. Experimental data suggest
that many key modulators of angiogenesis are under epi-
genetic control. The promoter of von Hippel-Lindau
(VHL) tumor suppressor gene is hypermethylated and
its absence leads to a failure in degradation of hypoxia
inducible factor (HIF)-1 whose accumulation favors
tumor angiogenesis [11]. This aberrant pathway has
been successfully inactivated by decitabine, which in
addition to restoring VHL expression, down-regulates
the vascular endothelial growth factor (VEGF), the glu-
cose transporter (GLUT)-1 [12] and the thrombospon-
din-1 [12]. Radiotherapy has been shown to kill prolife-
rating endothelial cells. Therefore, any drug that acts on
endothelial cells induces a significant increase in the
cytotoxic effect of radiotherapy decreasing the levels of
angiogenesis. DNMT inhibitors act directly on activated
endothelial cells and inhibit angiogenesis in vitro and in
vivo [12]. Decitabine and its analogue zebularine exhi-
bit significant angiostatic activity. This is accompanied
by a significant effect on the expression levels of angio-
genesis inhibiting genes (TSP1, JUNB, and IGFBP3).
TSP1 is known to block endothelial cell migration and
to induce apoptosis. JUNB negatively regulates cell
growth by activating p16INK4A and decreasing cyclin
D1 expression [12], while IGFBP3, a key regulator of
cell growth and apoptosis, inhibits VEGF-mediated
HUVEC proliferation [13] and angiogenesis [12].
Reexpression of these growth-inhibiting genes by
DNMT inhibitors, in activated endothelial cells, may
contribute to a decrease in angiogenesis and improve-
ment in intrinsic radiosensitivity. 

Conclusions and Future Directions: No doubt exists
that combining traditional cancer therapy with epigene-
tic modulators and reversing the changes of DNA
methylation pattern holds a huge potential for successful
treatment of haematological and solid malignancies.
There are a number of important steps that need to be
accomplished on the path towards efficient epigenetic
therapy. Firstly, it is important to gain more insight into
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the diverse molecular mechanisms of the epi-drugs avai-
lable today. A body of experimental evidences suggests
that DNMT inhibitors may serve as efficient radiosensi-
tizers in solid tumors. However, the observation repor-
ted need more support in order to indicate intimate
molecular mechanisms of radiosensitization.
Additionally, the understanding of different mechanisms
as well as the long term safety of DNMT inhibitors on
normal cells alone or in combination with standard tre-
atments remains very limited and requires further rese-
arch efforts. Although clinical and preclinical data indi-
cate a substantial toxicity of these inhibitors, other evi-
dence seems to suggest that these drugs may have poten-
tial in reducing toxicity under specific conditions.
Therefore, the future goal is to indentify compounds
able to enhance the therapeutic index and protect the
non malignant tissues from side effects. Future research
will focus on establishing clinically relevant combina-
tions of DNMT inhibitors and conventional cancer the-
rapies. In particular, a longstanding interest exists in the
development of molecules that can modify cellular
responses to radiation and chemotherapy. The future
perspectives lie in identifying more similar compounds
and elucidating their mechanisms of action in order to
develop more effective cancer therapies and treatments.
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SYSTEMIC THERAPIES AND RADIOTHERAPY

F. Grillo Ruggieri

Radioterapia, Ospedali Galliera, Genova

The knowledge of bone metastatic spread mechanisms
is the basis of modern approach to bone metastasis.
In the past Batson decribed the high flow, low pressure
and valveless plexus of veins that connects the visceral
organs to the spine and pelvis, but recent research has
highlighted the multistep cellular process of metastases. 
After disengagement from its primary site with loss of
expression of E-cadherin, an adhesion molecule on cell
surface, an early step in cellular disengagement and
invasion of the vascular or lymphatic system, cancer
cells can survive the immune system and arrest at their
final destination. They adher to the basement membra-
ne, invade the surrounding tissue, induce angiogenesis
and grow as new tumor masses. In the bone marrow
tumor cells need further interaction with normal bone
cells to set themselves as metastatic lesion. An interac-
tion with osteoclasts and osteoblasts of tumor cells is
enhanced by growth factor and cytokines. The balance
of this interaction determines the nature of the lesion
and its radiographic appearance. A vicious cycle then
occurs whereby the stimulation of bone cell activity pro-
duces a favorable microenvironment for the tumor cells
nearby and increases the metastatic process. Even in
osteoblastic lesions there is also an associated increase
in osteoclastic bone resorption.
A multidisciplinary team is necessary for optimal mana-
gement of metastatic bone disease.
Medical treatment, radiation therapy, surgery and bone-
targeted treatment with biphosphonates are combined
depending on the biology of the disease, extent of the
skeletal involvement and life expectancy of the patient.
Pharmacological agents as chemotherapy, biologically
targeted molecules and endocrine treatments have direct
antitumor effects, while biphosphonates and, for exam-
ple denosumab, are effective by preventing host cells
(above all osteoclasts) from being activated by tumor
products.
For brest cancer, endocrine therapy is the treatment of
choice for the initial treatment of metastatic disease,
unless the disease is known to be estrogen receptor-
negative or there is widespread or aggressive visceral
disease.
On the other hand, chemotherapy can be expecially
hazardous for patients with extensive bone disease,
because of poor bone marrow tolerance after tumor
replacement of normal bone marrow. Hematopoietic
prophilaxis with growth factor are necessary to allow
chemotherapy to be safely administered. Such prophyla-
xis must not administered just before large field combi-
ned radiotherapy but, on the contrary, is necessary when
chemotherapy is administered in heavily already irradia-
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ted patient.
In prostate cancer at least 80% of prostate tumors show
some degree of hormone responsiveness with a median
duration of 2 years. Docetaxel has recently shown to
increase survival in endocrine-resistant patients.
In multiple myeloma skeletal morbidity is a relevant
problem even if there is an high rate of response to che-
motherapy with lytic lesions persisting despite control
of the disease for years.
In other chemotherapy resistant solid tumors, as non-
small cell lung cancer and melanoma, current chemothe-
rapy benefit are limited while better improvement are
shown after radiotherapy and biphosphonates.
Biphosphonates have become during the last 10 years a
valuable additional approach to current treatments. They
are analogues of pyrophosphate, characterized by a P-C-
P containing central structure and binding to bone, while
a variable side chain determines the relative potency,
side effects and mechanisms of action.
Biphosphonate bind avidly to exposed bone mineral and
are internalized by the osteoclast causing subsequent
apoptotic cell death. As a result the osteoclast is the key
target for skeletal metastases irrespective of the tissue of
origin. 
Even if radiotherapy is the treatment of choice for loca-
lized bone metastases, biphosphonate is an additional
approach for the relief of bone pain for a range of tumor
types and is standard treatment for prevention of skele-
tal complication in bone metastasis from breast cancer
and multiple myeloma. Similar benefits are offered to
patients affected by prostate,lung and other solid
tumors. 
Both biphosphonate and radiotherapy are effective in
the treatment of metastasis. Experimental data support
the combined use of these two modalities. The main aim
is to increase and to potentiate the results obtained by
the single administered modality. Such interaction can
be exploited through different mechanisms.
Synergistic or addictive and superaddictive effect. The
osteoclasts are the target both for radiotherapy and
biphosphonate. Radiotherapy is not selective because it
involves osteoblasts, osteoclasts, inflammatory cells and
neoplastic cells. The superaddictive effect depends on
the benefit involved in the further effect on pain reduc-
tion. In case of failure of pain control it is still possible
to effectively use radiotherapy after biphosphonate and
vice versa. Anyway, a significant proportion of patients
treated for breast cancer are also treated with radiothe-
rapy and the same holds true also for plasmocitoma
patients. Experimental studies provide support to this
principle. For example, bone metastasis from Walker
carcinosarcoma in rats treated with clodronate before
irradiation showed better bone density improvement and
recalcification in comparison to irradiation only control
and simultaneous treatment group. From the clinical
point of view, breast cancer metastasis treated with
radiotherapy (30 Gy/10fr.) and pamidronate (180
mg/ev/month) for 24 months showed better improve-
ments in terms of bone density, pain control, KPS, bio-
chemical markers and quality of life in comparison to
control group (p < 0.01). It is interesting to highlight the
fact that optimal timing for synergistic effect can vary.

Zoledronic acid and simultaneous irradiation of myelo-
ma IM-9 and prostatic C4-2 cellular lines can provide
better citotoxic effect. Previous treatment in prostatic
cancer patients with biphosphonate could instead provi-
de unknown interaction and possible decrease of syner-
gic interaction.
Spatial cooperation is another main target for combina-
tion therapy with biphosphonate. In particular radiation
therapy increase local control while systemic therapy
prevent or riduce disease progression in other distant
sites.
As far as combined toxicity is concerned from a practi-
cal point of view, toxicity from biphosphonate does not
cross with that from radiation therapy. Therefore, in cli-
nical practice the management of combined treatment of
radiotherapy with biphosphonate is not affected by
enhanced toxicity in comparison to single modalities.
From a practical point of view the rationale of time com-
bination of radiotherapy and biphosphonate can vary.
For example, radiotherapy can be started first to control
localized stronger pain while biphosphonate are subse-
quently introduced to prevent further pain occurrence in
other sites. Other approaches include starting with
biphosphonate and further combination of radiotherapy
to obtain full control of pain from larger expanding
metastasis. 
Even if direct comparison of pain control efficacy or
radiotherapy and biphosphonate is not currently availa-
ble, data show an average rate of pain control of more
than 60 % with radiotherapy and 40 % with biphospho-
nate according to indirect end points. The pain control
rate increases to 80% with biphosphonate in myeloma
and this is fully comparable to radiotherapy results. In
the Pattern of Care Evaluation in breast and prostate
metastasis there is a definite trend in reducing the need
to add radiotherapy to biphosphonate in more than 30%
of cases.
In conclusion, even if the combination of biphosphona-
te and radiotherapy is largely applied in clinical practi-
ce, full evidence of the advantage of this combination in
comparison to the separately administered single moda-
lity is still lacking. Clinical trials with this end point and
to define the best sequence between the two modalities
(concomitant or sequential) are eagerly awaited even
from a cost/effectiveness consideration.
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CLINICAL VOLUMES IN THE RADIOTHERAPY OF
PROSTATE CANCER

B.A. Jereczek-Fossa

Dept. Of Radiotherapy, European Institute of Oncology,
Milan, University of Milan, Italy 

Radiotherapy is nowadays a major therapeutic option in
prostate cancer and is performed mainly in 2 clinical sce-
narios: 
1. Curative prostate cancer treatment. 
2. Post-prostatectomy radiotherapy given as adiuvant or

salvage treatment.
In both scenarios, clinical volumes and doses are the
essential parameters of the therapeutic protocol. In case
of curative radiotherapy, the treatment options are based
on the risk category (stage, Gleason score, PSA). In loca-
lized prostate cancer radiotherapy is one of the options
together with surgery and active surveillance. The defi-
nitive external beam irradiation is frequently employed
in stage T1b-T1c, T2 and T3 tumours. There is a level 1
evidence (meta-analysis) that dose escalation improves
biochemical control. Dose escalation requires reduction
of the irradiated normal tissue using 3-dimensional con-
formal approach, intensity modulated radiotherapy,
image-guided radiotherapy etc. The target volume
encompasses the whole gland (Gross Tumor Volume =
Clinical Target Volume). The recent development of fun-
ctional magnetic resonance imaging (MRI) and choline
positron emission tomography (PET) techniques allows
for better definition of the tumor area so the concept of
dose escalation (simultaneous boost) to the
dominant/hypoxic lesions seems appealing. Such appro-
ach might allow better sparing of the normal tissues sur-
rounding the therapy target. Proximal part of the seminal
vesicles must be included in the target volumes in inter-
mediate or high risk patients. The role of elective and
therapeutic lymph node irradiation (WPRT) is still con-
troversial. Retrospective studies suggest that the addition
of radiotherapy to androgen deprivation therapy (ADT)
in patients with involved lymph nodes may extend disea-
se free survival and overall survival compared to ADT
alone (level 3 evidence). However, the optimal treatment
option for node positive patients has not yet been establi-
shed (this issue is addressed in the ongoing RTOG 9608
study). The rationale of elective WPRT is a common
occurrence of occult pelvic lymph node metastasis in
patients with locally advanced tumor. However, due to
the wide introduction of the individual PSA testing and
public awareness, most patients are currently diagnosed
with clinically localized, intermediate-risk prostate can-
cer. Identification of patient subsets with high risk of
nodal involvement is therefore essential for optimization
of nodal irradiation. Invasion of the pelvic lymph nodes
is a well-established poor prognostic indicator. In the
patients undergoing surgery for prostate cancer, the
debate on the extent of lymph node dissection and the
patients’ selection continues. The risk of pelvic lymph
node invasion may be assessed by Partin’s tables (upda-
ted in 1997 and 2001) or the Roach formula based on
multiple prognostic variables including stage, Gleason
score, and PSA. With the Roach formula the percentage
risk of pelvic lymph node involvement: is calculated as
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follows: 2/3 PSA + (GS - 6) x 10. Conventionally, the
patients are stratified into three prognostic subgroups on
the basis of their estimated risk of lymph node involve-
ment. Patients with <15%, 15-35% and >35% probabili-
ty of lymph node involvement are assigned to low risk,
intermediate risk and high risk categories, respectively
[206]. No nodal staging is required for low risk patients.
Since the Partin tables under-evaluate the risk of lymph
node invasion (they are based on the limited lymph node
dissection), better tools are being searched. More recen-
tly, nomograms are being used (the Memorial Sloan
Kettering Cancer Center nomograms are the most wildly
used). The most accurate method of nodal staging in
patients with intermediate or high risk is pelvic lymph
node dissection, however this procedure is invasive and
expensive. Therefore, alternative surgical methods (such
as laparoscopic selective sampling or mini-laparotomy)
and numerous imaging modalities have been studied.
According to the Dirix’s review, five retrospective stu-
dies showed a disease-free survival and/or overall survi-
val benefit for subsets of patients treated with WPRT
when compared with prostate only radiotherapy (PORT).
Other five retrospective studies failed to show a disease-
free or overall survival benefit from WPRT. All these stu-
dies were either fully or partially conducted in the pre-
PSA era, and the risk of occult lymph node metastasis
could not be calculated by the Roach equation. Only four
published randomized trials compared WPRT with
PORT (RTOG 7706, RTOG 7506, RTOG 9413 and small
Stanford study) of which only one was positive (Stanford
study). The RTOG 7505 study tested pelvic/prostate ver-
sus paraaortic/pelvic/prostate irradiation, and no benefit
from extended volume was demonstrated. RTOG 9413
specifically addressed the issue of treatment volume and
demonstrated a sequence dependent benefit associated
with WPRT and neoadjuvant-concurrent. A comparison
of all four arms showed a clear benefit from WPRT and
neoadjuvant-concurrent ADT (4-year disease-free survi-
val of 60%) vs. all three other arms (44%, 49% and 50%,
respectively; p=0.008). The secondary analysis of RTOG
9413 data demonstrated that radiotherapy field size has a
major impact on treatment outcome (both progression-
free survival and late grade ≥ 3 gastrointestinal toxicity
were correlated with increasing field size). The primary
arguments against elective WPRT, apart from the assum-
ption on the relatively rare node involvement in patients
with clinically localized prostate cancer, are based on the
presumed higher rates of toxicity associated with larger
treatment volumes. Indeed, the review of Dirix et al. [56]
suggested some increase in toxicity with WPRT. New
techniques such as 3DCRT, IMRT and image-guided
WPRT may reduce the radiation exposure of normal tis-
sue and increase the treatment accuracy. In consequence,
better target coverage and potentially lower WPRT toxi-
city reported with new technologies may reopen the
debate on this controversial issue. The RTOG Genito-
Urinary Group has published the consensus on the pelvic
lymph node volumes for high risk patients. 
EBRT after radical prostatectomy improves biochemical
progression-free survival, local control and overall survi-
val in patients with positive surgical margins or pT3
tumors (3 randomized trials). In these 3 post-operative

radiotherapy trials only prostate prostate bed was irradia-
ted. Again, RTOG and EORTC guidelines on the target
definition may be helpful in the treatment planning.
Salvage radiotherapy may be considered at the time of
biochemical failure in previously non-irradiated patients.
In the majority of salvage radtiotherapy series only pro-
state bed is included in the clinical target volume. In
selected high risk patients that did not undergo pelvic
lymph node dissection, elective pelvic radiotherapy may
be considered, however no formal investigation on this
issue has been performed. 
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LEGISLATIVE REGULATIONS ON CLINICAL RISK

F. Lucà

Sindacato Nazionale Radiologi, SNR, Roma

The term risk management, translated in non - literal
terms, together with the way risks are handled, represents
that is to say, the co-ordinated actions undertaken with the
aim to guide the working organization of excluding pos-
sible risks.
This type of definition and generalized interpretation can-
not be accepted in the world of health because it has its
own specific field for the patient and for the risks that are
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taken in the clinical sphere (environment). If in a clinical
activity we want to emphasize a point of risk, with this
type of management the right instruments are found, per-
mitting a correct calculation and consequently the possi-
bility of dominating it. By doing this there is an improve-
ment of the companys’ overall activity because the han-
dling of clinical health risks appears as an achievement in
quality and safety, and therefore must be included in that
which today is clinical governing. There aren’t many
regulations which cover clinical risk. In CCNL of the
medical and veterinarian leadership 3Nov 2005 art. 21
comma 5. We can see in every health construction a
system and structure for coping with risks. An estimate
should be made for the quality of work undertaken with
the aim of reducing potential errors and consequently
professional responsibility. In Italy few steps have been
made compared to Australia, U.S.A., United Kingdom,
Canada, not forgetting the remarkable legislation made
by the French. In Italy the Italian Society for the Quality

of Health Assistence (Siquas.Vro) has produced after
reviewing International writings, 14 suggestions on the
management of clinical risk, for the safety of patients.
After the D. Lgs 626/94 plus further modifications added
D.Lgs 81/08 which has emphasized attention on the safe-
ty of the operators and the working environment.The term
safety has spread its meaning to wider fields in view of
risk management, only when some health companies
have seen their insurance premiums grow.
All the Italian Regions have faced this theme not always
taking an interest at 360°but often on specific lines.

SINGLE NUCLEOTIDE POLYMORPHISMS AND
RADIATION-INDUCED LATE TOXICITY

M. Mangoni

Radioterapia, Università degli Studi di Firenze

Cancer patients receiving radiotherapy alone or in combi-
nation with chemotherapy display a large patient-to-
patient variability in their risk of developing acute and
late normal tissue reactions. Although part of this variabi-
lity can be ascribed to differences in treatment and
patients characteristics, there is evidence that these
patient-to-patient differences are attributable to a genetic
basis [1]. The term radiogenomics has been applied to the
study of these genetic variants that are associated with
radiosensitivity. A comprehensive search for the genetic
risk factors for radiation sensitivity would ideally exami-
ne all the genetic differences in a large number of affec-
ted individuals and controls. It may eventually become
feasible to accomplish this by complete genome rese-
quencing but today attempts to identify genetic variants
associated with radiation sensitivity have almost exclusi-
vely used a candidate gene approach assessing the fre-
quency of common variants in cases and controls. Single
nucleotide polymorphisms (SNPs) account for most of
the known genetic variation between individuals and are
usually defined as polymorphisms in which the minor
variant is present in at least 1% of a given population.
SNPs can affect protein function by altering the aminoa-
cid composition or by affecting various aspects of tran-
scriptional and translational control. Radiosensitivity is

regarded as a complex, polygenic trait which results from
the interaction of a number of genes in different cellular
pathways. These pathways include genes related to DNA
damage induction and repair, apoptosis, pro-fibrotic and
inflammatory cytokines, endogenous antioxidant enzy-
mes, as well as to general metabolism and homeostasis.
The ability to predict which patients are at greatest risk
for radiation toxicity would be of great benefit in optimi-
zing treatment decisions. Given the increasing survival
after a cancer therapy, identification of the late effects risk
has become critical. 

a) Genes related to the endogenous oxidative stress
defense: Radiation therapy largely exerts its cytotoxic
effects through direct ionization of DNA and through free
reactive oxidative species (ROS) formed by radiolysis of
water. It is plausible to hypothesize that genetic variation
in enzymes of the oxidative stress response may lead to
altered protein function that modify ROS levels thus
affecting the tissue response to radiation therapy. A wea-
kly significant increase in severe skin fibrosis has been
associated with a SNP causing an aminoacid change from
alanin to valin (rs4880) in SOD2 in breast cancer patients
[2], but other studies haven’t confirmed this observation
[3-5]. A variant of GSTP1 Ile105Val (rs1695) with low
activity was associated to a specific late effect, pleural
thickening [6], but not with telangiectasia [7].
Development of telangiectasia was however associated
with the variant form of the GSTA1 genotype [7] and a
reduced risk for telangiectasia was noted for women with
the lower activity endothelial nitric oxide synthase
(eNOS) T allele (OR 0.58, CI 0.36–0.93), an enzyme
which catalyze generation of free oxygen radicals [7].
These findings point to the important role of ROS levels
in radiation response not only in the tumor itself but also
in the surrounding normal tissue. Together with the
excess of ROS induced by radiation, NO may be conver-
ted into reactive nitrogen species which can damage lipid
membranes, DNA molecules, and proteins, resulting
especially in vascular cell injury.

b) Genes involved in the inflammatory response and
in cytokine activity related to fibrosis: Radiation-induced
loss of cells in the normal tissue must be compensated by
regenerating and repopulating mechanisms. The cytokine
TGFβ exerts multiple effects in these processes as it is
involved in wound healing, inflammation, angiogenesis
and fibrosis. TGFβ1 can strongly induce fibroblast proli-
feration and differentiation and their production of colla-
gens and proteoglycans in the extracellular matrix.
Elevated TGFβ1 serum levels were correlated with an
increased risk of fibrosis in breast, lung, and head and
neck cancer patients. Several polymorphisms have been
described for the TGFβ1 gene. The 509 C>T SNP in the
promoter region was demonstrated to be responsible for
54% of the variations of circulating TGFβ1 levels. The
two linked SNPs 869 T>C and 915 G>C encode amino
acid changes. Several studies analyzed fibrosis in irradia-
ted breast cancer patients. A significant association of the
509 C>T and 869 T>C SNPs with fibrosis has been repor-
ted in two different cohorts receiving radiotherapy, but
these data have not been confirmed in a third study
[2,4,8]. Both polymorphisms were also analyzed for late
adverse effects in patients who obtained radiotherapy for
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other types of tumors. No effects were reported for a rela-
tively small number of cervical or endometrial tumor
patients [9] and for prostate cancer patients and late blad-
der reactions [10] whereas a significant association of the
509 C>T genotype was observed with decline in erectile
function and rectal bleeding in prostate cancer patients
[11]. In summary, these results identify the TGFβ1-509
C>T SNP as a potential candidate SNP for a predictive
marker for developing fibrosis after radiotherapy, not
only in breast cancer but also in other tumor patients. This
assumption needs however to be confirmed further. 

c) Genes contributing to DNA damage signaling and
cell cycle control: ATM serves as a protein kinase that
controls cellular stress response, cell cycle checkpoints,
DNA repair and apoptosis. If both gene copies are inacti-
vated, as in ataxia telangiectasia (AT), damage signaling
is strongly disturbed and cells show increased radiosensi-
tivity as they are unable to arrest the cell cycle and repair
DNA damage. Cells derived from individuals heterozy-
gous for an ATM mutation were reported to exhibit radio-
sensitivity intermediate between people diagnosed with
AT and those without a mutation [12]. Besides these rare
high-penetrance mutations, more frequently occurring
genetic variants have also been identified in the ATM
gene that may affect ATM function and radiosensitivity of
carriers. Some studies investigated association between
SNPs in ATM and radiation-induced late adverse effects
of breast cancer patients, mainly fibrosis and telangiecta-
sia. Significant associations were found for 5557G>A
SNP [4,8,13-15] however results were not confirmed in
other cohorts [4,8]. A further SNP, 4258C>T (rs1800058)
was associated with two specific adverse endpoints, pleu-
ral thickening and lung fibrosis [16]. In addition, two
SNPs were identified for which the rare allele was signi-
ficantly protective [14]. In prostate cancer patients, the
presence of ATM sequence alterations was found to be
associated with proctitis and a radiotherapy-related decli-
ne of erectile function in a pilot study with patients recei-
ving 125I brachytherapy [17]. Associations could be con-
firmed in larger follow up studies [18]. In summary, there
is considerable experimental support for the hypothesis
that ATM sequence variations contribute to an increate
risk of developing side effects but findings needs howe-
ver to be confirmed further.

d) DNA repar genes: Ionizing radiation exerts its cell-
killing effects mainly through single and double-strand
breaks as well as various types of base damage induced
by oxidative species. Inter-individual variation in DNA
repair caused by genetic polymorphisms was suggested to
be a major determinant in predicting normal tissue radia-
tion response. The association of the occurrence of radio-
therapy-induced side effects and SNPs was analyzed in
genes involved in base excision repair (BER) (XRCC1,
APEX1, OGG1, LIG3), nucleotide excision repair (NER)
(ERCC2/XPD, ERCC4/XPF, RAD9A), homologous
recombination (HR) and non-homologous end joining
(NHEJ) (RAD51, RAD52, XRCC3, XRCC2, NBN,
LIG4, BRCA1, BRCA2) pathways. In breast cancer
patients, increased amounts of grade 3 fibrosis were
found in carriers of the XRCC1 28152G-allele [2], telan-
giectasia in XRCC1 28152G-allele carriers [19], and late
adverse effects in XRCC1 26304T-allele carriers [20]. In

addition, the XRCC1 28152 variant was found to be asso-
ciated with the risk of side effects when it occurred in
combination with the XRCC1 26304T-allele [20].
However in one study with only a small number of
patients [4], no effects of XRCC1 SNPs were found.
XRCC3 18067 C > T SNP was associated with enhanced
grade 3 fibrosis [2] but findings could not be confirmed
in the other studies. So far, no other SNPs in BER or NER
genes were found to be associated with the occurrence of
severe side effects after irradiation of the breast. XRCC1
polymorphisms showed no significant effect when inve-
stigated both in patients with gynecological tumors and in
prostate cancer patients [9,10]. An increased risk for late
adverse effects was observed for cervical and endometrial
carcinoma patients carrying the XRCC3 17893 A>G
variant [9] and an increased risk for late bladder or rectal
toxicity was detected in prostate cancer patients harbo-
ring the variant allele of the LIG4 Asp568Asp [10]. 
In conclusion, there are polymorphisms in genes involved
in the cellular response to irradiation, e.g., the endoge-
nous oxidative stress defence, inflammatory response,
and DNArepair, which could be used as predictive mar-
kers. Validation of these markers is needed, and the bio-
logical mechanisms should be investigated to support the
rationale for their use in clinical settings. An open que-
stion is whether radiosensitivity differs by tumor type. So
far, most data on genetic variation and adverse side
effects have been obtained from investigations on breast
cancer patients. Data on radiosensitivity occurring during
the treatment of other tumor sites and their genetic back-
ground are sparse or missing although clinically relevant.
In response to ionizing radiation treatment, a multiplicity
of cellular reactions, enzymatic pathways, and genes are
involved. The currently used candidate SNP approach can
only investigate a limited number of genes, and is thus
unable to cover the multi-genetic basis of radiosensitivi-
ty. They are however of high frequency and it is likely
that many SNPs together will affect the normal tissue
response. SNPs should be jointly examined, in fact it has
been shown that risk estimates for carriers of specific
allele combinations resulted in stronger odds ratios than
evaluating single SNPs. A promising and powerful appro-
ach could be the application of whole genome scans with
more than 500 000 single SNPs to analyze their genome-
wide associations with normal tissue radiosensitivity. To
conduct these analyses with sufficient statistical power,
large cohorts of radiotherapy patients are needed and cli-
nical data on tumor disease and side effects should be
well-documented [21]. Such cohorts are not available at
present but will be built up by several consortia such as
GENEPI and Gene-PARE.
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MULTIDISCIPLINARY APPROACH IN THE
TREATMENT OF SPINAL METASTASES

G. Mantini

Radioterapia, Università Cattolica del Sacro Cuore

The odds of surviving in cancer have recently improved:
life expectancy of cancer patients has led to a greater need
for treatment of spinal metastases, as bone metastases
often arise in patients whose quality of life is not impai-
red by their neoplastic disease.
Thus, the treatment of both symptomatic and asymptoma-
tic spinal metastases is a matter of increasing clinical
importance..
The main factors to be considered are the histology of the
primary tumor, the potential spinal instability and the
compression of neural structures.
About two-thirds of all bone metastases are located in the
spine and as many as 10% of all patients with malignant
tumors suffer from spinal metastases during the course of
their disease; 10% to 20% have spinal cord compression.
For each patient the treatment requires an interdisciplina-
ry collaboration, in consideration of multiple factors,
including tumor radiosensitivity, pain, bony stability, neu-
ral structure compression and the patient’s overall pro-
gnosis.
The prognosis with the respect to survival strongly
depends on the biology of the primary tumor: in general,
only 10% to 20% are still alive two years after spinal
metastases have been diagnosed (range: 9% in lung –
44% in breast or prostate cancer).
The tratment could be based on an interdisciplinary eva-
luation of the global disease situation: neurological sym-
ptoms, pain, degree of mobility that the patient can
expect, spinal stability, number of spinal metastases,
radio and pharmaco-sensitivity.
Concernig this problem, the literature contains various
scoring system for treatment planning in patients with
bone metastases in general, and spine metastases, in par-
ticular, that can be used as a possible guide.
Radiotherapy of spinal metastases is a highly effective
standard treatment: the indications are pain, the impen-
ding danger of neurological compression or danger of
fracture, but also postoperatively, to prevent local recur-
rence.
A variety of fractionation schemes are used, depending on
the patient’s clinical manifestations, prognosis and on the
goal of treatment.
A decrease in pain is reported in 60% to 90% of cases:

this benefit takes effect 10 to 14 days after the beginning
of radiotherapy, in 70% of treated patients and within
three months in 90%.
Recalcification can be observed two or three weeks after
moderately fractionated radiotherapy (20 to 30 Gy) and it
reaches its peak at two months. Occasionally, a drop in
bone density by as much as 30% is noticed immediately
after, but it is followed by a rapid rise. 
The currently aivable data suggest that pain relief does
not depend on the overall radiation dose and that pain is
relieved more rapidly if higher doses for each fraction are
administered. 
Viceversa the antineoplastic effect and the subsequent
recalcification depend on the overall radiation dose.
The reported rates of remission lie between 5% and 70%,
with the highest remission rate for spinal metastases in
breast cancer (62%) and prostate (57%), and lower in
lung (28%) and kidney (11%).
Fractionated radiotherapy is recommended if the goal of
the treatment is recalcification, which requires a high
overall dose, in addition to pain relief.
On the other hand, multiple studies have documented the
equivalent efficacy of various fractionation schemes with
respect to the pain relief.
Metastatic spinal cord compression represents an emer-
gency: radiotherapy is in a position to offer very good
results, with regard to motor function and ability to walk,
according to various different schemes, without clinically
significant acute or delayed toxicity. When single-frac-
tion or short-course radiotherapy schemes are used, in-
field recurrences are more represented.
Patients with a favorable survival prognosis may be conside-
red candidates for decompressive surgery preceding radio-
therapy or for high-precision long-course radiotherapy.
In post-operative radiotherapy, for patients treated with
dorsal spinal decompression and stabilization and for
patients with a solitary spinal metastasis treated with
tumor resection, the goal is to prevent local recurrence:
any surgically implanted stabilization material should be
included in the target, and a fractionated scheme of treat-
ment should be preferred.
The use of high-precision radiotherapeutic techniques
should be considered in order to protect the spinal cord,
and to avoid late injury, if re-irradiation is needed: these
techniques include radiosurgery, stereotactic radiothera-
py, intensity-modulated radiotherapy and dynamic-arc
radiotherapy.
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CLINICAL APPROACH AND DIAGNOSTIC
WORK-UP OF VERTEBRAL METASTASES
E. Maranzano, F. Trippa
S.C. di Radioterapia Oncologica, Azienda Ospedaliera
“S. Maria”, Terni

Introduction: Survival rates for many primary cancers
continue to improve, and prevalence of vertebral metasta-
ses will increase. As many as 30–90% of patients who die
of cancer are found to have vertebral metastases in cada-
ver studies [1]. Symptomatic secondary metastases are
estimated to occur in approximately 10% of all cancer
patients [2]. The highest incidence of vertebral metastases
is found in individuals 40–65 years of age, corresponding
to the period of highest cancer risk [3]. Males are slightly
more prone to the development of vertebral metastases,
probably reflecting the slightly higher prevalence of lung
cancer in men, and of prostate cancer over breast cancer
[3]. This disparity may vanish, however, as adjuvant the-
rapies for breast cancer increase the overall survival of
patients with this disease, thus increasing the period
during which lesions in the spine may arise. Spine tumors
and mass lesions are traditionally classified by anatomic
location into three categories: intramedullary, intradural
extramedullary, and extradural [4,5]. The majority of
lesions in the extradural compartment are spinal metasta-
ses, a compartment that can further be divided into the
following locations in descending order of prevalence:
vertebral body with or without posterior bony elements
involvement, paravertebral region, and epidural space.
Intradural, extramedullary and intramedullary metastases
are rare and often represent intradural spread from a pre-
vious cerebral metastases [5]. All segments of the spine
can be affected, but the thoracic spine is the most com-
monly affected site (70%), followed by the lumber spine
(20%), cervical spine, and sacrum [5]. Spine metastases
are thought to arise by several mechanisms, including
haematogenous seeding, direct extension or invasion, and
by seeding in the cerebrospinal fluid. The mechanism of
spread is often closely related to the biological behaviour
of the primary tumor [6].

Clinical presentation: Vertebral metastases may cause

a constellation of symptoms, including pain, motor or
neurologic dysfunction. These symptoms depend on the
rate of tumor growth, degree of bone involvement or
destruction, amount of neural compression, and extent of
systemic disease. Tumors that grow quickly may lead to
rapid progression of symptoms. Lytic tumors may lead to
pathological fractures or deformities due to bone destruc-
tion. Vertebral metastases may also be associated to a
nerve root impingement or spinal cord compression cau-
sing radiculopathy or myelopathy. In addition, signs of
systemic disease may be present, including weight loss,
anorexia, or organ dysfunction [6]. 

Pain: Pain is the most common symptom, occurring
in approximately 83–95% of patients with vertebral meta-
stasis and may be the initial symptom in as many as 10%
of patients with cancer [6,7]. There are three classic pain
syndromes that affect patients with vertebral metastasis:
local, mechanical, and radicular. 
• Local pain is usually described as a persistent gna-

wing emanating from the region or segment of the
spine affected by metastatic disease. It is hypothesi-
zed that growth of the metastatic tumor, most com-
monly located in the posterior vertebral body, leads to
periosteal stretching and/or a local inflammatory pro-
cess that stimulates the pain fibres within the spinal
periosteum. Usually this pain respond to steroids
administration [7-9].

• Mechanical pain, also known as axial back pain, is
aggravated with movement, activity, or simply
increasing weight-bearing forces on the spinal seg-
ment affected. Metastases that result in vertebral body
damage (e.g., deformity, collapse) may result in spi-
nal instability, which likely results in muscle, tendon,
ligament and/or joint capsule strain and ensuing sym-
ptoms of mechanical pain. Unfortunately, such
discomfort is usually refractory to narcotics and ste-
roids [7-9]. 

• Radicular pain may occur when vertebral metastases
compress or irritate an nerve root, yielding pain in the
dermatomal distribution of the involved root that is
often described as shooting, or stabbing.
Interestingly, dysesthetic/neuropathic pain may also
arise when patients possess intradural extramedullary
disease, creating pain that may be described as an
intense burning sensation [7-9].
Neurological symptoms: Weakness, the second most

common symptom at presentation, usually follows the
development of local or radicular pain and generally pro-
gresses to plegia over a period of hours to days [10-12].
Urinary retention (a common occurrence in patients who
receive narcotics) is an atypical presentation without spinal
pain or neurologic signs [12]. Neurological status at the
time of diagnosis, particularly motor function, has been
shown to correlate with prognosis from this patients, thus
reinforcing the concept that early diagnosis and prompt
therapy are powerful predictors of outcome [13-15].
Sensory disturbances such as anesthesia, hyperesthesia,
and/or parasthesia typically occur in correlation with motor
dysfunction. In this way, patients with radicular pain or
weakness may also complain of sensory abnormalities in
the same dermatomal distribution, while patients with
myelopathy may elicit a sensory level across the chest or
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abdomen. Particularly, patients with metastatic spinal cord
compression of the thoracic cord may present complaining
only of discomfort around the chest, described as if they
were being restricted by a tight shirt or corset.

Diagnostic work-up: Initial evaluation should begin
with a detailed medical history, clinical examination, and
directed laboratory tests. Assessment and documentation
of bowel/bladder function, motor weakness, and sensory
deficits are critical. The imaging armamentarium availa-
ble includes plain radiography (RX), computed tomogra-
phy (CT), magnetic resonance imaging (MRI), bone scan
(BS), single-photon emission CT (SPECT), and positron
emission tomography (PET). In the setting of complete
subarachnoid block, myelography may increase the risk
of neurologic deterioration. 
• RX can be a first tool as a screening test, by revealing

lytic or sclerotic areas of bone, pathologic compres-
sion fractures, deformity, and paraspinal masses [16].
Bone destruction and substantial sclerosis are reliable
indicators of metastases. However, vertebral body
collapse can be associated with non-neoplastic
lesions in up to 22% of cases [17] and in approxima-
tely the half of examines these lesions can be missed
on RX alone [17]. 

• CT with 3-dimensional reconstruction provides
excellent detail of the bony anatomy of the spine.
Also, CT angiography can visualize the vertebral
arteries in the foramen transversarium and as they
enter the cranium, which assists surgical decision
making and patient safety [5]. The angulation, rota-
tion, and overall instability of a fracture, the extent of
erosion of the vertebral body, pedicles, and posterior
elements, and the degree of osteoblastic canal com-
promise are well visualized on CT.

• MRI is considered the gold standard imaging modali-
ty for assessing spinal metastatic disease [18]. MRI is
more sensitive than standard radiographs, CT, and BS
in detecting primary malignant bone tumors and
metastatic lesions in the spine [18]. Such sensitivity is
due to the fact that MRI allows for superior resolution
of soft-tissue structures such as intervertebral discs,
the spinal cord and nerve roots, meninges, and para-
spinal musculature. Moreover, considering that more
than 85% of patients have multiple-level involve-
ment, MRI can show multiple levels of cord impinge-
ment in one examination.

• Nuclear imaging include BS, SPECT, and PET;
although BS is the oldest technique, almost 50% of its
results are false-negative for bone metastases, parti-
cularly in case of vertebral medullary space involve-
ment [19]. Moreover, BS does not accurately distin-
guish between pathologic and non-pathologic fractu-
res. PET is now more commonly used for whole body
metastatic surveys and as a staging technique in
patients with known systemic cancer. A recent com-
parison of BS, SPECT, and PET found that PET was
as accurate as MRI [20]. However, poor spatial reso-
lution necessitates concomitant use of CT or MRI and
because of limited availability and resources, SPECT
and PET are not part of the standard evaluation.
Patient selection for management: Treatment of ver-

tebral metastases is generally palliative. End points of

therapy are pain relief, preservation of neurological fun-
ction, and maintenance or restoration of spinal stability.
Only in selected patients the appropriate approach can be
a radical surgical excision, while in the majority of cases
radiotherapy and medical therapy are indicated. So, to
accurately select patients, different nomograms were pro-
posed. The most used in clinical practice is the
Tokuhashi’s score, designed in 1987 and revised in 1998
[21]. This scoring system is based on six parameters: a)
general condition, b) number of extraspinal bone metasta-
ses, c) number of metastases in the vertebral body, d) pre-
sence or absence of metastases to major internal organs,
e) site of the primary lesion, and f) severity of palsy.
Considering that type of the primary tumor is rated bet-
ween 0 and 5 and all other parameters are rated between
0 and 2, the maximum achievable value of the score is 15.
Patients with a total score of 8 or less, having a predicted
survival period of less than 6 months, should be treated
with more conservative procedures as radiotherapy
and/or chemo-hormonal therapy. Whereas in patients
with a total score of 12 or more, and a predicted survival
time of greater than 1 year, surgery should be favoured.
Finally, in patients with total scores between 9 and 11,
decisions should be made on an individual basis, taking
into account the number of spinal metastases and other
metastatic sites. 
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INTEGRAZIONI TERAPEUTICHENEL CARCINOMA
GASTRICO
LA TOSSICITÀ DEL TRATTAMENTO INTEGRATO

G.C. Mattiucci

Divisione di Radioterapia Università Cattolica del Sacro

Cuore-Roma

Gastric cancer represents one of the major neoplasm in
the world with poor prognosis. In the United States in
2009 there have been 21,130 new cases and 10,620
deaths. The EUROCARE reports an age standardized five
years relative survival of 25%, in Italy it has been obser-
ved a survival of 30% at five years. At present a comple-
te surgical resection is the only possible curative treat-
ment for this kind of patients and results of gastrectomies
have improved throughout the years with respect of sur-
vival, morbidity and postoperative mortality as reported
in two different reviews. Even after a radical resection the
rate of local relapses within the gastric or tumor bad, in
the anastomosis or regional lymph nodes ranges between
40%-65% as shown from different studies. 
Therefore a growing attention it has been focused on
adjuvant treatments which could add a benefit to surgery
alone in terms of local and systemic control and survival.
Macdonald et al, in 2001 published a Randomized
Clinical Trial in which 556 pts were randomly assigned to
receive either surgery alone or surgery plus adjuvant
radiochemotherapy, the study showed a statistically signi-
ficant benefit in terms of Overall Survival (p=0.005) and
Relapse Free Survival (p<0.001) in the experimental arm.
Two different meta-analysis showed that the benefit of
post-operative radiochemotherapy at 5 years ranges from
9.6 % to 38.9 % . Moreover Kozak at al in 2008 exami-
ned the impact on survival after the release of INT
011618, showing a statistically significant increasing of
Overall Survival after the use of adjuvant radiotherapy, in
combination with chemotherapy, (p=0.00008), with 3-
years survival rates improving from 32.2% to 34.5%.
Even if the INT0116 protocol established the role of
postoperative chemoradiation for high-risk gastric cancer,
it was conducted mostly in the era of two-dimensional
planning, which commonly involved anterior–posterior
opposed fields. Accordingly, the INT0116 protocol and

the subsequent consensus statement outlining radiothera-
py planning and technique by Smalley et al. focused on
field placement based on the anatomic relationship bet-
ween the tumor volume and nearby critical structures. As
expected in a region of many critical or sensitive organs,
including the bowel, liver, and kidneys, toxicities were
high, with 36% of patients of the chemoradiotherapy arm
did not complete the regimen while grade 3 and grade 4
toxic effects occurred in 41 and 32% of cases respective-
ly. The major gastrointestinal toxicity rate was 33%.
There was also a 1% reported rate of treatment related
death. Also, there was a limited report of late complica-
tion.
In fact, a large volume in the upper abdomen has to be
treated, which, in turn, contributes significantly to the
overall high toxicity of this treatment modality.
The target volume usually encompasses the stomach bed,
the left diaphragm, and the lymph nodes around the sto-
mach, the splenic artery, the hepatoduodenal ligament,
and also the para-aortal and paracaval lymph nodes. As a
consequence, the resulting target volume is large and
multiconcave and can very often not be irradiated in its
entirety to what is considered a sufficient dose of appro-
ximately 45 Gy, because of the fear of potential kidney
and occasionally also liver damage, especially when the
liver is small.
The perception that radiation therapy causes strong toxic
effects, lead the Phase III Magic trial not to not include
radiotherapy in the randomization schema. This change in
view was of concern, considering the potential benefit
from radiotherapy in this setting, and pointed up the need
for studies that could optimize radiotherapy for patients
with gastric cancer. 
The ongoing researchs is on optimizing the chemothera-
py regimen, defining the role of radiotherapy, it's integra-
tion in the treatment schema and exploring the effect of
treatment timing. Several investigations have been made
regarding the optimal chemotherapy regimen in order to
improve treatment efficacy and reduce its toxicity.
Moreover, the wide availability of 3-dimensional treat-
ment planning systems and the technological develop-
ments in the delivery of radiation therapy, promises
improvements in the therapeutic
ratio as well as a potential to reduce treatment related
toxicity. 

EMERGING TOXICITIES WITH NEW
TECHNOLOGIES

A. Merlotti

Radiotherapy Department, Azienda Ospedaliera di Busto

Arsizio (VA)

Toxicities of new technologies are only now beginning to
be elucidated, especially when it is combined with con-
current chemotherapy. Some of the concerns are due to
the fact that use of multibeam circumferential IMRT dose
arrangement introduces higher integral dose to normal
tissues and increased inhomogeneity compared with con-
ventional techniques.
Nausea and emesis can be clinically relevant with mean
dose to the brainstem of >36 Gy.1
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Others have suggested lower mean dose to the brainsteam
(15-20 Gy) as correlated with emesis. The area postrema
(AP) in the medulla oblongata and the dorsal vagus
nucleus have been linked to radiation-induced nausea and
vomiting.2

Alopecia can occour in area of the scalp that receive > 30
Gy.3

G > 1 mucositis outside PTV can appears with Dmax to
mucosa > 30 Gy. IMRT mucosa-sparing paln could redu-
ce the percentage of patients experiencing acute nucositis
G > 1.4

IMRT could lead to significantly higher rates of dyspha-
gia and prolonged feeding tube requirement than seen
with the 3D-CRT technique if appropriate dose con-
straints for the cervical esophagus, for example, are not
used.5

Dose to the brachial plexus is significantly increased
among patients undergoing IMRT compared with CRT
for head and neck cancer. Preliminary studies on brachial
plexus-sparing IMRT are in progress. 
The maximum dose to the brachial plexus should be limi-
ted to 60 Gy for the diseased portion of the neck, and to
54 Gy for the uninvolved portion. If a lymph node is pre-
sent at level IV and the supraclavicular area, it may be
challenging to avoid limiting the radiation dose to the ter-
minal branches of the brachial plexus to 60 Gy. In such
case avoiding hot spots in BP is a priority.6,7

Multiple tangential fields used in IMRT plans contributed
to an increase in skin dose by about 27%. If the skin of
the neck is contoured as a sensitive structure for dose
optimization, the volume of skin that receive > 45 Gy can
be reduced by about 20%.8

Studies evaluting dose–volume relationship to thyroid
injury are scattered and controversial.
There seems to be a role for sex and volume of thyroid
irradiated as risk factor fo hypothyroidism.9

If the entire thyroid volume is irradiated, the 5-year risk
of clinical hypothyroidism is estimated to be 8% with 45
Gy; 13% with 60 Gy; and 35% with 70 Gy.10

In a study with IMRT 47.7% of 61 patients developed
hypothyroidism after a median of 1.08 years after IMRT
(range, 2.4 months to 3.9 years), suggesting a shorter laten-
cy with IMRT when compared with a median of 1.4–1.8
years (range, 0.3–7.2 years) in two of the largest studies of
patients treated with conventional radiotherapy.11

All the structures and tissue not contoured can be irradia-
ted to clinically significant doses. In order to reduce
IMRT plans toxicity efforts have to be made to optimize
dose distribution taking into account structures and tis-
sues that, historically, were not of concern.
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RADIOTHERAPY FOR PITUITARY ADENOMAS

G. Minniti

Department of Radiation Oncology, Sant’ Andrea
Hospital, University Sapienza, Rome, Italy

Radiotherapy is generally used in patients with residual
or recurrent pituitary adenomas following surgery, with
the aim of preventing tumour regrowth and normalising
elevated hormone levels. While conventional radiothe-
rapy (CRT) has been largely employed in such tumours,
stereotactic techniques of irradiation have been recently
employed with the hope of minimizing the long term
toxicity and effectiveness of treatment. Stereotactic
irradiation can be given as single fraction radiosurgery
(SRS) using either multi-headed cobalt unit (Gamma
Knife - GKSRS) or a linear accelerator (Linac SRS), or
as stereotactic conformal radiotherapy (FSRT) delive-
red as fractionated treatment using a linear accelerator.
The principal advances of stereotactic compared to con-
ventional irradiation are improved immobilisation
using either fixed or relocatable frames and improved
image co registration and 3D planning using an exter-
nal fiducial system as developed for stereotactic neuro-
surgery. 
Large series assessing the long term effectiveness of CRT
report a local control in the region of 80%-90% at 10
years and 75%-90% at 20 years. Tumour control is simi-
lar for secreting and non-functioning pituitary adenomas
regardless of the size of the residual tumour. In patients
with secreting pituitary adenomas the main goal of treat-
ment is normalisation of excess hormone production.
Most studies of conventional RT report normalisation of
GH/IGF-I levels in 30-50% of acromegalic patients at 5-
10 years and 75% of patients at 15 years after treatment.
GH levels fall to around 50% by 2 years with IGF-1
taking longer. Lower initial levels are associated with
faster biochemical control of the disease. Pituitary irra-
diation in patients with Cushing's disease in whom trans-
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sphenoidal surgery is unsuccessful, is reported to achieve
a normalisation of urinary and plasma cortisol concentra-
tion in 50-100% of patients. Radiotherapy is rarely used
in the treatment of prolactinomas since medical treatment
with dopamine agonists can achieve tumour shrinkage
and normalise prolactin levels in more than 80% of
patients. It is employed in occasional patients who fail
surgery and medical therapy. 
The toxicity of conventional RT is low, with a reported
incidence of optic neuropathy resulting in visual deficit of
1-3% [4,34] and risk of necrosis of normal brain structu-
res of 0-2% [35]. Hypopituitarism represents the most
commonly reported late complication of radiotherapy,
occurring in 30-60 % of irradiated 10 years after treat-
ment and the proportion is likely to increase with time.
An increased incidence of cerebrovascular accidents and
second tumours have been reported in patients with pitui-
tary adenoma treated with conventional RT, although the
relative contribution of radiation to its frequency remains
to be determined. 
The reported results of GK SRS for pituitary adenomas
indicate a 5-year control rate in the region of 90%.
Because of short follow-up and patient selection there is
insufficient information regarding late toxicity, although
hypopituitarism have been reported in 6-41%. SRS data
for patients with acromegaly have been reported in more
than 25 studies with a variable biochemical control of
disease of 40-60% at 5 years. Results of SRS have been
reported for more than 300 patients with Cushing’s disea-
se. At a corrected median follow-up of 40 months, 53% of
patients had biochemical remission of disease (as defined
by normal or sub-normal plasma cortisol and 24-hour uri-
nary free cortisol (UFC) level). 330 patients with prolac-
tinomas have been reported in 17 studies showing a nor-
malization of serum prolactin concentrations in about 30-
35% of patients. The most commonly observed complica-
tion following SRS for secreting adenomas was hypopi-
tuitarism, with an incidence ranging between 0% and
40%. The actuarial incidence is poorly evaluated and
there is limited information on visual complications.
There are few reports on the use of linear accelerator SRS
in patients with pituitary adenomas. Nevertheless the
results published so far are broadly equivalent to those
reported for GK SRS, with little information on long-term
tumour control and no clear evidence of faster decline of
hormone levels.
FSRT data for patients with either non-functioning or
secreting pituitary adenomas have been reported in 8 sho-
wing a tumour control in 95% of patients at 5 years. There
is limited data on FSRT in patients with secreting pituita-
ry tumours. Normalisation of elevated GH level is repor-
ted in 50-70% of patients at 5 years. In a small series of
12 patients, control of elevated cortisol concentration was
reported in nine out of twelve patients (75%) at a median
time of 29 months. Hypopituitarism was reported in 20%
of patients at an overall corrected median follow-up of
37.6 months; other late complications were rarely recor-
ded. Longer follow-up is necessary to demonstrate the
potential reduction in toxicity of treatment.
In conclusion, RT remains an effective treatment in
patients with progressive pituitary adenomas not cured by
surgery or medical therapy achieving excellent rate of

long term tumour control. Hypopituitarism represents the
most commonly reported late complication of radiothera-
py with low incidence of other late effects.There is much
debate about the relative efficacy of SRS and FSRT. Their
efficacy in terms of local tumour control is comparable to
reported results of CRT. Treating less normal brain to
higher radiation doses is a clear technical improvement of
modern RT which may in the future translate into clinical
benefit in terms of reduction of late effects of radiation.
However, the relatively short follow-up requires caution
in interpretation until more mature and reliable results are
available both in terms of efficacy and late radiation indu-
ced toxicity. A single fraction treatment may represent a
convenient approach for patients with small pituitary ade-
nomas well away from the optic chiasm. SRS can not be
recommended as the treatment of denomas closely to
optic chiasm or more than 3-3.5 cm. Prospective studies
comparing SRS with FSRT would be of value to help
define the long-term efficacy and toxicity of the techni-
ques. However the strongly held views about the relative
merits of each technique, largely based on the local avai-
lability of the equipment makes it unlikely that studies
will be carried out in the foreseeable future.
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TREATMENT OF PITUITARY ADENOMAS: THE
ENDOCRINOLOGIST POINT OF VIEW

F. Minuto, M. Boschetti, M. Giusti, D. Ferone

Department Internal Medicine, University of Genova,

Italy

The therapeutic objectives of pituitary adenomas treat-
ment are: 
- reduction of tumor mass 
- control of hypopituitarism secondary to tumor com-

pression of the unaffected pituitary tissue
- control of hormonal hypersecretion (in case of secre-

ting adenomas)
While the first objective is typically managed by the neu-
rosurgeon and the radiotherapist the second and the third
are managed by the endocrinologist. Replacement thera-
py requires administration of the affected hormones,
generally for life. 
Prolactin and GH hypersecretrion is controlled by dopa-
mine agonists or somatostatin analogues respectively
while control of the other pituitary hormones, namely
ACTH, TSH, LH and FSH, is in general not achievable
with medical treatment and requires first line surgery.
Once a pituitary adenoma is found the endocrinologist and
neurosurgeon must interact actively in order to complete
characterize the pathological event and to decide the the-
rapeutic protocol. Today not all pituitary adenomas must
first undergo resection. Prolactinomas are typically very
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sensitive to medical treatment with dopamine analogues
and is common experience to see not only normalization
of prolactin levels but also definite tumor shrinkage, not
infrequently leading in the long time to complete disap-
pearance of the tumor. The first line treatment for acrome-
galy has been, until recent years, the surgical removal. To
date there is increasing evidence of a significant effect by
the somatostatin analogues octreotide and lanreotide not
only on hormone hypersecretion but also on tumor mass,
by consequence they are now widely used after neurosur-
gery and also in naïve patients in order to reduce tumor
mass and increase the success rate of surgery. 
New drugs have been developed in recent years. The
growth hormone analogue Pegvisomant is a GH antago-
nist due to its capacity of binding with high affinity to the
GH receptor avoiding dimerization and, therefore, activa-
tion of the post receptor events leading to the hormonal
effects at cellular level. Using this drug it has been repor-
ted normalization of IGF-I concentration (the marker of
peripheral GH activity) in up to 96% of patient resistant
to other treatments. A new somatostatin analogue,
Pasireotide (SOM 230) has shown to be effective in selec-
ted cases of acromegaly and also in Cushing Disease.
Another new class of drugs are the so-called chimeric
compounds with combined somatostatin and D2 receptor
targeting (Dopastatins) which at present might be consi-
dered as a potential tool to improve the response rate in
octreotide-resistant tumours.
In conclusion the therapeutic protocols of pituitary
tumors greatly changed from 30 years ago, when surgery
was first line treatment in all types of tumors followed by
radiotherapy. Presently medical treatment is always inva-
riably indicated in prolactinomas, is becoming first line
therapy at least in preparation of surgery in GHomas and
some evidence is becoming in literature of an effect of
somatostatin analogues also in non-functioning pituitary
adenomas and TSHomas. 
In our pituitary unit we observed, between 1975 and
2005, 480 patients. The calculated incidence in our region
was around 10 new cases/year/million inhabitants.
Similarly to the data reported in literature pituitary adeno-
mas resulted to be more common in females (68.7%) than
in males (31.3%) and the distribution analysis showed
that about 50% of adenomas are prolactinomas (229/480)
less of 30% (125/480) is represented by non-functioning
adenomas (including gonadotropinomas, NFA), 22%
(107/480) are GHomas and, finally, about 3.5% are
ACTH secreting(17/480). No gender difference was
found in NFA and ACTHomas, whereas GHomas were
more frequent in female than in male. Apart from the
ACTH phenotype, the epidemiological data recorded in
our region reflect the most important literature reports.
Among the 81 patients affected with
NFA+ACTHomas+FSH-LHomas treated by neurosurgery
(24 also by post-surgery radiotherapy) 55 developed a GH
deficiency (based on ITT or GHRH+ arginine or pyrido-
stigmine tests); in these patients GH nadir was 2.8 ± 0.52
ng/ml (mean ± SEM) and IGF-I was 75.3 ± 6.8 ng/ml.
Out of the 107 acromegalic patients 7 died, 4 were par-
tially controlled (either post-glucose GH or IGF-I within
normal limits and the other pathological), 10 were uncon-
trolled (both GH and IGF-I pathological) and 86 fully

controlled (22 with surgery only). 
In conclusion, our data roughly reflect what has been pre-
viously reported in other countries and underline that
hypopituitarism is a frequent outcome in these patients,
while control of acromegaly can be achieved in virtually
all patients but only in a minority with surgery only. A
better outcome could be achieved not only using new
drugs or pharmacological protocols but particularly by a
diagnosis in a less advanced disease stage. 

STATE OF THE ART IN THE ADJUVANT
TREATMENT OF GASTRIC CANCER
A.G. Morganti,1,2,4 L. Caravatta,1 F. Deodato,1 C. Digesù,1

M. Ferro,1 G. Macchia,1 M. Massaccesi,1 S. Mignogna,2

V. Picardi,1 R. Tambaro,2 F. Pacelli,3 N. Cellini,4
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Unit, 4Oncology Department, Fondazione di Ricerca e
Cura “Giovanni Paolo II”, Campobasso, Italy,
Department of Radiotherapy, Università Cattolica del S.
Cuore, Roma, Italy

Introduction: The purpose of this analysis is to synthesize
the latest scientific evidence on the adjuvant treatment of
gastric cancer, in terms of meta-analysis and systematic
reviews of the literature.

Literature review: Yan and colleagues published a
systematic review and meta-analysis to determine the
effectiveness and safety of adjuvant intraperitoneal chemo-
therapy for patients with locally advanced resectable
gastric cancer. Thirteen reports of randomized controlled
trials (RCTs) were included for quality appraisal and data
extraction. Ten reports were judged to be of fair quality and
subjected to meta-analysis. A significant improvement in
survival was associated with hyperthermic intraoperative
intraperitoneal chemotherapy (HIIC) alone (hazard ratio
[HR] = 0.60; 95% CI = 0.43 to 0.83; p = 0.002) or HIIC
combined with early postoperative intraperitoneal chemo-
therapy (EPIC) (HR = 0.45; 95% CI = 0.29 to 0.68; p =
0.0002). There was a trend towards survival improvement
with normothermic intraoperative intraperitoneal chemo-
therapy (p = 0.06), but this was not significant with either
EPIC alone or delayed postoperative intraperitoneal che-
motherapy. Intraperitoneal chemotherapy was also found
to be associated with higher risks of intra-abdominal
abscess (RR = 2.37; 95% CI = 1.32 to 4.26; p = 0.003) and
neutropenia (RR = 4.33; 95% CI = 1.49 to 12.61; p =
0.007). The authors concluded that HIIC with or without
EPIC after resection of advanced gastric primary cancer is
associated with improved overall survival. However,
increased risk of intra-abdominal abscess and neutropenia
was also demonstrated. (Yan 2007)
Matharu and colleagues systematically examined recent
literature to determine the role of intraperitoneal chemo-
therapy in gastric cancer. Fourteen studies were identified
involving 914 patients with gastric cancer, of whom 819
(89.6%) received intraperitoneal chemotherapy. There
were two randomized controlled trials, two case-control
studies and ten observational studies. Methodological
quality was rated as poor in 12 studies, with selection and
observer bias apparent in most non-randomized cohorts.
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Studies were often small and varied in terms of intraperi-
toneal timing of chemotherapy, chemotherapeutic agents,
treatment temperature, and the use of adjuvant therapies.
In the better conducted studies, survival was longer in
patients receiving intraperitoneal chemotherapy and sur-
gery than in those having surgery alone. The authors con-
cluded that there is limited good-quality evidence to
determine the role of intraperitoneal chemotherapy in
gastric cancer. Intraperitoneal chemotherapy in gastric
cancer is worthy of further appraisal. However, the quali-
ty of trials must be improved, and studies must be con-
ducted more uniformly to minimize bias and aid compa-
rison between centres. (Matharu 2011)
Paoletti and colleagues performed an individual patient-
level meta-analysis of all RCTs to quantify the potential
benefit of chemotherapy after complete resection over
surgery alone in terms of overall survival and disease-free
survival. Individual patient data were available from 17
trials (3838 patients representing 60% of the targeted
data) with a median follow-up exceeding 7 years.
RESULTS: There were 1000 deaths among 1924 patients
assigned to chemotherapy groups and 1067 deaths among
1857 patients assigned to surgery-only groups. Adjuvant
chemotherapy was associated with a statistically signifi-
cant benefit in terms of overall survival (hazard ratio
[HR], 0.82; 95% confidence interval [CI], 0.76-0.90; P <
.001) and disease-free survival (HR, 0.82; 95% CI, 0.75-
0.90; P < .001). There was no significant heterogeneity
for overall survival across RCTs (P = .52) or the 4 regi-
men groups (P = .13). Five-year overall survival increa-
sed from 49.6% to 55.3% with chemotherapy. The
authors concluded that among the RCTs included, posto-
perative adjuvant chemotherapy based on fluorouracil
regimens was associated with reduced risk of death in
gastric cancer compared with surgery alone. (GASTRIC
group 2010)
Valentini and colleagues performed a systematic review
and meta-analysis to assess the impact of radiotherapy on
both 3- and 5-year survival in patients with resectable
gastric cancer. Radiotherapy had a significant impact on
5-year survival. Using an intent to treat (ITT) and a Per
Protocol (PP) analysis, the overall 5-year RR was 1.26
(95% CI: 1.08-1.48; NNT=17) and 1.31 (95% CI: 1.04-
1.66; NNT=13), respectively. Although the quality of the
studies was variable, the data were consistent and no clear
publication bias was found. The authors concluded that
the meta-analysis showed a statistically significant 5-year
survival benefit with the addition of radiotherapy in
patients with resectable gastric cancer. Radiotherapy
remains a standard component in the treatment of resec-
table gastric cancer and new RCTs need to address the
impact of new conformal radiotherapy technologies.
(Valentini 2009)

Conclusions: Based on current scientific evidence,
international guidelines (NCCN 2011) recommend:
1. surgery as primary treatment for medically fit patients

with Tis or T1a tumors;
2. perioperative chemotherapy with ECF or its modifi-

cations for more advanced tumors;
3. observation after R0 resection in patients with Tis or

T1N0 or T2N0 carcinoma;
4. fluoropyrimidine-based postoperative chemoradia-

tion after R0 resection for selected patients with
T2N0 (with high risk features) and in all patients with
higher stage.
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HYPOFRACTIONATED WHOLE BREAST
RADIATION THERAPY: ASSESSMENTS OF
APPROPRIATENESS, EFFECTIVENESS AND
EFFICIENCY. CONTRA
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Post-operative breast irradiation is a large part of the acti-
vity of the majority of radiotherapy departments.
In this historical moment in which the hypofractionated
treatment is one of the main topics in the field of breast
radiotherapy, is useful critical review of published stu-
dies. In order to balance outcomes and costs, financial
and economical implications must be carefully examined.
Appropriateness of hypofractionated whole breast irra-
diation (HyWB-RT) is not possible without an asses-
sment of the scientific, methodological, organizational
and economic issues.
Scientific appropriateness is evaluated by radiobiological
rationale and outcomes of clinical trials.
Which factors have not yet been proven completely per-
suasive?

Question: Radiobiological bases are valid and relia-
ble? 
The linear quadratic model describes the different fractio-
nation sensitivity of early and late responding normal tis-
sue. It is used to calculate the biologically equivalent dose
and to predict the normal tissue toxicity.
The standard linear quadratic model, used beyond stan-
dard fraction size, could be not suitable to predict clinical
efficacy. On the other hand, genetic determinants of the
risk of normal tissue toxicity varies among patients in
response to an identical radiation treatment. Different
patients could have different radiosensitivity to identical
radiation treatment. The radio-toxicity mechanisms
remain poorly understood. It’s unknown whether this
variation is due to inter-patients variability to genetic fac-
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tors or to variability in molecular profile commonly refer-
red to as single nucleotide polymorphisms. Recently
some single nucleotide polymorphisms have been corre-
lated to hypersensitivity to radiotherapy. Whether many
of common genetic polymorphisms and late normal tissue
complications of radiotherapy after breast cancer stan-
dard or hypofractionated treatment are clinically signifi-
cant remains to be demonstrated.
There are a number of genes involved in DNA repair and
radiation response in which single nucleotide polymor-
phisms have been identified. Further studies will be
required to determine the biological and functional signi-
ficance of these polymorphisms. 
Contra: The radiobiological mechanism and genetic
diversity are still being debated. 

Question: There’s effectiveness in local control?
Recently the efficacy of HyWB-RT has been demonstra-
ted in clinical trials.
Also recently four large phase III randomized clinical
trials testing HyWB-RTof 15 or 16 fractions, Ontario
Clinical Oncology Group study and START A-B studies,
showed results comparable to conventional treatment.
When evaluating new treatments HyWB-RT, we consider
like effectiveness indicators, outcomes in terms of local
recurrence, disease-free survival and overall survival.
Local recurrence were 6,2% (versus 6,7%) and overall
survival rates 84,6% (versus 84,4%) in Canadian study,
2,2% (vs 3.3%) and 92% (vs 89%) 5-years loco-regional
recurrence and survival respectively in START A-B stu-
dies. Methodological appropriateness of these studies is
guaranteed by correct structuring and statistical methods
powered for validated endpoints. One limitation of
Canadian study is in definition of local recurrence becau-
se it was restricted to invasive recurrence, underestima-
ting the rate of total local relapse.
Contra: There are criticisms and uncertainties in particu-
lar situations about efficacy equivalence and late normal
tissue effects.

Question: Affect histological grading on local con-
trol? 
A other doubt was observed, on subgroup analysis, in
patients with high-grade tumour. A higher rate of recur-
rence was observed in the hypofractionated treatment
group (15,6%) compared to standard treatment (4,7%) at
10 years.
The four randomized trials evaluated normal tissue side-
effects and cosmetic outcome using different measure,
but HyWB-RT resulted in lower rates of adverse effects
compared to conventional 50 Gy in 25 fractions. About
25-40% of patients showed G1 and 10% G2-G3 adverse
effects with intermediate follow-up.
Contra: Patients with G3 should be reviewed before being
eligible to HyWB-RT

Question: Can patients with large breast be proposed
for the HyWR-RT?
Another issue in HyWB-RT concern women with large
breasts. Acute radiation skin toxicity is seen in patients
who have hot spot of greater than 10% of prescribed dose.
Today the use of techniques available (IMRT) to improve
homogeneity, reduce acute radiation dermatitis, it’s
nevertheless true that such techniques were not used in
the four main trials. 

The Canadian study excluded patients with tangent sepa-
ration greater than 25cm, whilst START A and B trials
included 14,3% and 17,2% respectively of patients with
large breast size. The availability of IMRT will extend the
range of patients suitable for HyWB-RT and improving
dose homogeneity, may also lead to improve long term
cosmesis.
Conformal (3D-CRT) and intensity-modulated (IMRT)
radiotherapy aim to improve outcome by optimizing phy-
sical dose delivery, but the cost will increase because fur-
ther procedure complexity and longer treatment time
slots. 
Contra: Inhomogeneity dose distribution may result in
increased adverse effects

Question: Should be given the boost?
The canadian trial started before the publication of the
results on the role of the boost in the conservative treat-
ment of early breast cancer. It was restricted to patients
with clear margins of excision after lumpectomy. Instead
START A and B trials have planned a boost to the tumor
bed optionally as indicated by radiation oncologist. No
differences have been noted in tumor control and side-
effects.
Contra: The subgroup is too small to draw valid conclu-
sions about boost. 

Question: Is the hypofractionated irradiation suitable
for regional lymph nodes?
The main argument against HyWB-RT for loco-regional
treatment is about late normal tissue toxicity. The low
incidence of side effects outside the breast (lung, vascular
structures and plexus, lymphedema) may be related to
small number of patients so treated: 20,6% and 14,2% e
7,3% in Canadian and START A –B respectively
Contra: very few patients had regional RT in the studies.

Question: Is follow-up long enough to highlight any
late side effects?
This follow-up updated to 10-years could be considered
limited mainly for cardiac and lung toxicity.
Cardiovascular late adverse effects show itself many
decades after treatment.
Modern techniques have reduced the overall risk of car-
diac disease, but data on frequency and severity of treat-
ment - related cardiac dysfunction often comes from
retrospective studies. 
Additional methodological limitations include the lack of
standard definitions of cardiac toxicity and the use of
several testing modalities. We are unable to capture non-
fatal cardiac events and therefore overall cardiac risk
could be underrepresented. Radiotherapy cardiac-toxicity
can have a latent period of up to 20 years until symptoms
occur. Therefore long term follow-up is required to fully
assess cardiovascular late effects which are mainly seen
beyond fifteen years of treatment. The incidence of radia-
tion pneumonitis is less than 1% in breast cancer patients.
This risk is more closely related to volume than dose per
fraction, hence correlated with lymph nodes irradiation.
Contra: insufficient follow-up to adequately assess late
normal tissue effects

Question: How much can we increase the hypofrac-
tionation?
Application of linear quadratic model to fractions larger
than 3 Gy could lead to loss therapeutic ratio by excessi-
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ve late toxicity. The UK FAST trial, using 5 once-weekly
fraction schedule, randomized only patients over 50
years-old with node negative It still has a follow-up less
than 30 months, really not enough to assess the late
effects. In two French studies , with a small number of
patients but longer follow-up, there was an increase of
late side effects and a decrease of cosmesis. 
Contra: Trials on HyWB-RT (larger fractions >5 Gy per
fraction) are on-going and first outcomes are premature.

Question: What about chemotherapy?
There are very few studies that have examined the risks of
breast cancer chemotherapy drugs and radiation therapy. 
Long-term survivors after breast cancer treatment are at
higher risk of late side effects if they was treated with
adjuvant chemotherapy and to the regional nodes inclu-
ding sometime internal mammary node chains.
The interaction of systemic therapy with HyWB-RT has
not been evaluated because only 11% of patients in the
Canadian trial, and 35% e 22% of patients respectively in
START A and B trials received chemotherapy. A large
majority of patients in HyWB-RT studies receiving adju-
vant chemotherapy, was treated by CMF. No patients
received trastuzumab. Today adjuvant chemotherapy
schedules include mainly anthracyclines and/or taxanes,
and in HER-2 positive patients trastuzumab too. These
drugs are potent and effective in the breast cancer treat-
ment, and used in large part of patients.
Doxorubicina-induced cardiomyopathy is the most stu-
died chemotherapy induced cardiovascular toxicity.
Trastuzumab therapy can be associated with a specific
cardiac dysfunction, which differs in many respects from
anthracyclines.
Breast cancer patients who have received these drugs
represent a relatively new population. When associated
drugs and RT, especially anthracyclines, the incidence of
radiation-induced cardiac disease could be increased even
though these two treatments have different mechanisms
of injury. In addiction underlying cardiac risk factors such
us family history, hypertension, diabetes, and smoking
were not assessed in many of these studies. 
Contra: Systemic therapy may increase the incidence of
radiation-induced cardiac disease and could be a con-
founding factor on cardiovascular deaths.

Question: Is there economical appropriateness?
With the rapid evolution in radiotherapy technology
introduced in daily clinical practice and in order to
decrease the toxicity, new techniques have been imple-
mented, but the cost of these advances was to date consi-
dered in only few studies.
Differences in process and organization of several
Department and reimbursement of National Health
System can make different costs. Radiotherapy costs are
predominantly determined by personnel and equipment
cost, treatment related activities and level of complexity
of workload, but savings in costs of treatment delivery are
also closely related to fraction number. Indeed delivery
represent almost 40% of costs consumed by patient care:
it is a repetitive process that consumes large amounts of
time whilst highly complex treatments, considered time-
consuming activities, usually take up about 20%. The
total cost of different breast irradiation schedules includes
not only the cost are dependent on different number of

fractions but also on technical complexity and quality
assurance process, which are undergoing rapid evolution. 
Cost-effectiveness evaluations of WB-RT should be a
comparison of alternative options in order to consider the
importance of careful patient selection, the clinical outco-
mes as well as the resources used. 
Contra: Economical appropriateness of HyWB-RT have
to evaluate not only adequacy of selected patients to the
treatment but also that there are not excessive costs.
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LA RADIOTERAPIA DEI TUMORI RARI: 
TIMOMI

P. Navarria

Radioterapia, Istituto Humanita, Milano

Indicazioni: Thymomas and thymic carcinoma are epithe-
lial tumors of the thymus, wich may or may not be exten-
sively infiltrated by non-neoplastic lymphocytes.
Thymomas are indolent tumors with a tendency toward
local recurrence rather than metastases; thymic carcino-
ma are tipically invasive with a higher risk of releapse
and death.
Although some thymoma histologic types are more like-
ly to be invasive and clinically aggressive, treatment out-
come and the likelihood of recurrence appear to correlate
more closely with the invasive/metastasizing properties
of the tumor cells [1,2]. Therefore, some thymomas that
appear to be relatively benign by histologic criteria may
behave very aggressively. Independent evaluations of
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both the tumor invasiveness (using staging criteria) and
tumor histology should be combined to predict the clini-
cal behavior of a thymoma. Standard primary treatment is
surgical resection with en bloc resection for invasive
tumors, if possible. Depending on tumor stage, there are
multimodality treatment options, which include the use of
radiation therapy and chemotherapy with or without sur-
gery. At the other hand thymic carcinomas have a greater
propensity to capsular invasion and metastases than thy-
momas. Patients more often present with advanced disea-
se, with a 5-year survival of 30% to 50%. Optimal mana-
gement of thymic carcinoma has yet to be defined. As
with thymoma, primary treatment is surgical resection;
however, multimodality treatment with surgery, radiation,
and chemotherapy are often used because of the more
advanced stage and greater risk of relapse.

HYSTOLOGIC CLASSIFICATION (WHO)

Type Histologic Description

A Medullary thymoma
AB Mixed thymoma
B1 Predominantly cortical thymoma
B2 Cortical thymoma
B3 Well-differenziated thymic carcinoma
C Thymic carcinoma

MASAOKA STAGING SYSTEM
Stage Diagnostic Criteria
I Macro and microscopically completely encap-

sulated (tumor invading into but not through the
capsule is included)

II A. Microscopic transcapsular invasion
B. Macroscopic invasion intu surrounding fatty

tissue or grossly adherent to but not through
mediastinal pleura or pericardium

III Macroscopic invasion intu neighboring organs 
(ie, pericardium, great vessels, or lung)
A. Without invasion of great vessels
B. With invasion of great vessels

IV A. Pleural or pericardial dissemination
C. Lymphogenous or hematogenous metastase 

Stage I and Stage II Thymoma: Excellent long-term
survival can be obtained following complete surgical
excision for a pathologic stage I thymoma. There appears
to be no benefit to adjuvant radiation therapy following
complete resection of encapsulated noninvasive tumors
[3,4]. For patients with stage II thymomas with patholo-
gically demonstrated capsular invasion, adjuvant radia-
tion therapy following complete surgical excision has
been considered a standard of care despite the lack of pro-
spective clinical trials [5,6] Most studies use 40 Gy to 70
Gy with standard fractionation scheme (1.8–2.0 Gy/frac-
tion). Some, but not all, retrospective clinical studies
show improved local control and survival with the addi-
tion of postoperative radiation therapy. More recent retro-
spective studies have found no outcome difference in
patients treated with or without postoperative radiation
therapy following complete resection of the thymic
tumor. The role and risks of adjuvant radiation therapy for
patients with completely resected stage II thymomas need

further study. Postoperative radiation therapy may be
reserved for stage II patients where adjacent organs are
within a few millimeters or involve of the surgical margin
as determined by both pathological and intraoperative
findings.

Operable or Potentially Operable Stage III and Stage
IVA Thymoma: Stage III thymoma may be difficult to
identify prior to surgery as invasion of adjacent subtle
invasion to the adjacent organs may only be identified at
the time of mediastinal exploration. Such patients often
receive aggressive surgical resection including wide sur-
gical margins with consideration of adjuvant radiation
therapy. Invasion of local organs can be apparent on pre-
treatment computed tomographic imaging. Such patients
may be offered combined modality treatment with che-
motherapy followed by surgery and/or radiation therapy.
The role of surgical debulking for patients with either
stage III or stage IVA disease is controversial. Phase II
data suggests that prolonged survival can be accompli-
shed with chemotherapy and radiation therapy alone in
many patients presenting with locally advanced or even
metastatic thymoma. Therefore, the value of surgery may
be questioned if complete, or at the very least, near com-
plete extirpation cannot be accomplished.

Inoperable stage III and IV Thymoma: Treatment
options include induction chemotherapy followed by sur-
gery or radiation; induction chemotherapy followed by
surgery and radiation; radiation therapy; chemotherapy.
Treatment options under clinical evaluation for patients
with thymoma include new drug regimens, variation of
drug doses in current regimens, new radiation therapy
schedules and techniques.

Thymic Carcinoma: As with thymoma, in most publi-
shed series, carefully selected patients with clearly resec-
table, well-defined disease, have received complete surgi-
cal extirpation. For clinically borderline or frankly unre-
sectable lesions, induction chemotherapy, thoracic radia-
tion therapy, or both, have been used.
In most published studies, surgery has been followed by
adjuvant radiation therapy. A prescriptive dose range has
yet to be identified; most studies use 40 Gy to 70 Gy with
standard fractionation scheme (1.8 Gy–2.0 Gy/fraction).

Recurrent Thymoma and Thymic Carcinoma:
Patients with recurrent thymomas who undergo re-resec-
tion of recurrent disease may have prolonged survival
when complete resection is attained. However, only a
minority of patients may be candidates for resection.
Postoperative radiation therapy has been used for patients
with incomplete resections and has been employed in
selected patients following complete resection of recur-
rent thymoma. Radiation therapy can be used alone or in
combination with chemoteraphy (when possible, based
on previous treatment) in cases of inoperable patients. 
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EVIDENCE OF NEW TECHNIQUES IN ADJUVANT
RADIATION TREATMENT OF GASTRIC CANCER
M.F. Osti, T. Falco, R. Maurizi Enrici
Cattedra di Radioterapia, Facoltà di Medicina e

Psicologia, Università “La Sapienza” Roma

Introduction: Gastric cancer represents a significant
public health problem. The estimated incidence is
870,000 new cases and 650,000 deaths every year.
The curative treatment of gastric cancer requires surgical
resection [5].
Certainly, complete surgical resection remains the prima-
ry curative treatment option in low-risk gastric cancer,
and the more extensive lymph node dissection improves
the accuracy of pathologic staging and reduces the rates
of locoregional recurrence.
However, some studies showed that surgery alone is less
than satisfactory in high-risk gastric cancer, with cure
rates of approximately 40% [8]. Even in stages of locali-
zed disease without involvement of the serosa (stage pT1-
2N0), up to 20% of patients relapse after radical resection
[13]. The prognosis is dramatically worse in case of loco-
regional lymph node involvement. Nearly 60% of
patients with positive lymph nodes or extension of the
primary tumor through the serosa relapse in the tumor
bed, regional nodes, stump, or anastomosis [6,17].
Due to the lack of a cost-effective screening tool, gastric
cancer in western countries is one of the most difficult to
detect and it is often diagnosed at an advanced stage. In
40%-50% of new cases, the diagnosis of gastric cancer is
performed in locally advanced disease (stage pT3-4N2),
with high risk of relapse after surgical resection or
beyond the limits of possible radical surgery. This deter-
mines the need for effective adjuvant therapy to reduce
the risk of relapse following surgery for gastric cancer
and to improve the prognosis of these patients.

Adjuvant chemoradiotherapy: Several randomized
controlled trials demonstrated survival benefit after adju-
vant therapy over surgery alone [1, 16].
The concurrent chemoradiation treatment after surgery
improves significantly the disease-free survival and overall
survival rates [12,16,23]. In advanced non-metastatic
gastric cancer, adjuvant chemoradiotherapy has been esta-
blished as the standard treatment of care in the USA [16]
with a total radiation dose of 45 Gy delivered in 25 frac-
tions at 1.8 Gy each, five days per week over five weeks. 
Dose variation in the planning target volume (PTV) must
be maintained within +7% and -5% of the prescribed dose
in accordance with ICRU 50/62 recommendations. 
Regard the concurrent chemoradiation, to improve survi-
val, a platinum agent should be included in any combina-
tion chemotherapy regimen. 

The concurrent chemotherapy consist in Capecitabine
(825 mg/m2 twice day on days 1–33 during the whole
time of radiotherapy including the weekends) or
Capecitabine with Oxaliplatin (40–50 mg weekly) or 5-
fluorouracil (425 mg/m2 per day) and leucovorin (20
mg/m2 per day).

Clinical target volume and constrains: The specific
target volume and lymph node delineation (clinical target
volume, CTV) is based on the location of the tumor bed
within the stomach and the extension of the nodal invol-
vement. 
The CTV typically includes the original tumor volume,
operative bed (as defined by the operative note, patholo-
gic findings, surgical clips and discussion with the surge-
on) and the draining lymphatics at risk. 
Lymph node stations in the radiation fields include peri-
gastric, coeliac, splenic hilar, suprapancreatic, porta hepa-
tis, pancreaticoduodenal and local paraaortic nodes. For
tumors located between the gastroesophageal junction
and the middle third of the stomach, the lymph node
groups considered to be at risk are the perigastric nodes
of the cardia, the splenic nodes, the superior retropancrea-
tic chain, the porta hepatis nodes, the infrapyloric nodes,
and the nodes in the vicinity of the celiac axis. For tumors
located in the lower third and antrum of the stomach, the
perigastric and subpyloric pancreaticoduodenalis nodes
are encompassed. [21]. The planning target volume
(PTV) consists of the CTV with an expansion of 1 cm.
The organs at risk include kidneys, liver, heart, and spinal
cord. For those organs, dose constrains are: for the spinal
cord maximum of dose is 45 Gy; for the cardiac silhouet-
te a dose of 40 Gy beyond the 30% of its volume expo-
sed; for the liver, less than 60% of its volume exposed to
>30 Gy; for kidneys, at least two-third of one kidney
exposed to a dose of <20 Gy.

Parallel-opposed AP/PA fields, 3DCRT, IMRT, IORT,
Helical Tomotherapy and proton beam: In the past, paral-
lel-opposed anteroposterior-posteroanterior (AP/PA)
fields were considered the most practical arrangement for
the post-operative adjuvant radiotherapy.
The past protocols for treatment of gastric cancer used
AP-PA fields, with lateral or oblique fields used only for
the final portion of the therapy to minimize the dose deli-
vered to the spinal cord [7]. Anyway, this approach
increased adverse effects rates and that often required
long therapy breaks. 
These toxic effects were due to the volume of the target,
which is usually large in the gastric cancer. The sufficient
dose utilized with AP/PA fields technique to cover the large
PTV (45 Gy in case of R0 resection) resulted in significant
acute toxicity rates [15] and late renal toxicity [9]. 
This evidence induced the research for new techniques
which could cover the same large target volume with less
acute and late adverse effects.
A significant improvement was obtained with computed
tomography (CT), particularly with three dimensional
conformal radiotherapy (3DCRT). 3D treatment planning
systems allowed to target more accurately the volume and
to use unconventional field arrangements in order to pro-
duce superior dose distributions.
Intensity-modulated radiation therapy (IMRT) is a
technological development that was introduced to limit
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the acute and late toxicities commonly associated with
conventional radiation therapy.
IMRT yields superior conformality of the target volume,
better PTV dose coverage and avoidance of critical struc-
tures such as liver and kidney [4,14]. Furthermore, it
results in a improvement of the therapeutic ratio and a
reduction in treatment-related toxicity compared to the
previous tecniques [18,19]. That is why several authors
advised the adoption of IMRT for the treatment of gastric
cancer [18,24].
Clinical reports on the efficacy and tolerability of IMRT
are emerging including the most recent. A study conduced
in 2005, evaluated the potential advantage of IMRT:
radiation treatment plans of 20 patients previously treated
with conformal planning radiotherapy were re-planned
using IMRT techniques. From this study, emerged that the
IMRT plans compared to conformal planning, had better
coverage and better sparing of critical organs [19].
Another study conduced in 2009, evaluated 60 patients
with advanced gastric cancer performing 3DCRT (n = 27)
or IMRT (n = 33) technique and standard concurrent che-
motherapy. This study found a better OS (overall survi-
val) and DFS (disease-free survival) after IMRT rather
than 3DCRT without signs of increased renal toxicity
[10].
A further evolution of IMRT is tomotherapy; this is pai-
red with a radiation treatment delivery system that uses a
sophisticated form of IMRT delivered in a helical fashion.
Tomotherapy uses an onboard computed tomography
scanner which offers the advantage of a 3D image. The
combination of 3D image-guidance (IGRT) with helical
IMRT allows high doses of radiotherapy to be delivered
very accurately to tumors, even when those are close to
important normal tissues.
There are few studies in the literature regarding the treat-
ment of stomach cancer using tomotherapy. A study con-
duced in 2010 compared treatment plans with 3DCRT,
IMRT and helical tomotherapy of 5 patients with the
same PTV dose coverage. The results of this study sugge-
sted that the IMRT can achieve comparable PTV covera-
ge and organ at risk sparing to tomotherapy, but at the
expense of PTV dose heterogeneity [3].
Intraoperative irradiation (IORT) is a type of conformal
radiation technology. A substantial advantage of IORT is
that normal tissues can be largely excluded from the
radiation field, such that larger doses can be delivered to
the target tissues with minimized toxicity. 
Most randomized and nonrandomized trials identified an
improvement of long-term survival in patients with local-
ly advanced disease after IORT. A trial by Sindelar et al
compared surgery + IORT to surgery with or without
external beam radiotherapy in 41 patients [22]; survival
rates was similar between the 2 arms, but local-regional
control was superior on the IORT arm versus the control
arm (P < 0.001). Prospective and retrospective studies
demonstrated no increase of morbidity and mortality uti-
lizing IORT [20].
There are many interesting studies that are trying to
assess the effectiveness and applicability of new forms of
radiation such as protons. At present, there is no clinical
evidence on the use of protons in the treatment of gastric
cancer.

However, additional studies are needed to get a more
information of the clinical impact of this technology.

Conclusions: Prognosis of gastric cancer remains
poor; locoregional recurrence is a significant problem
emphasizing the need for adjuvant local radiochemothe-
rapy also after R0 resection. Adjuvant chemoradiation is
the standard therapy for patients with high-risk resected
gastric adenocarcinoma.
A classical problem of combined radiochemotherapy is
its high toxicity that can lead to therapy interruption. The
association of adjuvant radiochemotherapy with
IMRT/Capecitabine for locally advanced gastric cancer in
a post-operative setting, results in significantly improved
clinical outcome regarding overall survival and disease-
free survival if compared with the earlier regimen of 3D-
CRT or AP/PA fields. This improvement is due principal-
ly to IMRT, which allows a significant expansion of the
PTV and a consequent better locoregional control with
acceptable toxicity. 
Intraoperative radiotherapy seems to improve locoregio-
nal control and survival and can a treatment option. 
Currently, there are no certain evidence on the utility of
tomotherapy compared to IMRT, additional studies are
required to determine the optimal approach and the pos-
sible future role of tomotherapy in the treatment of gastric
cancer.
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Hodgkin’s Lymphoma (HL) is a high curable neoplasm in
which radiation therapy (RT) has historically played a
fundamental role. In recent years, due to the evidence of
a significant risk for HL survivor patients of frightening
late effects such as hearth and lung diseases and induction
of secondary neoplasms caused by treatment, several
efforts have been made to reduce indications or volume

and/or doses of ionizing radiation. However, for early
stage disease, withholding RT has been shown to decrea-
se probability of cure. Consequently, at the present,
sequential chemoradiotherapy (CRT) is the mainstay of
the treatment of early stages of disease, while in III and
IV stages RT is reserved for selected patients. In regard of
volume and doses, on the contrary, much has been obtai-
ned by radiation oncologists in terms of a drastic reduc-
tion of volume and doses in most part of patients. This
achievement has been possible thanks to the concept of
adaptive therapy coupled to better performance of
modern diagnostic image tools and to new sophisticated
technical solutions available to deliver RT. Thus today the
target is the involved field with the extended fields almost
completely banned by the clinical practice. Moreover
contemporary clinical trials suggest that a further reduced
volume, namely involved node, is an equally efficient
technical option. Regarding the radiation dose major,
reduction is possible in early stage favorable prognosis
patients in which 20 Gy have been shown to be not infe-
rior to 30 Gy after complete response to chemotherapy.
The new prescription doses and target volumes allow not
only a generic benefit in terms of expected toxicity, but,
using the appropriate delivery technique, even to spare
specific critical organs present in the irradiated region.
Intensity modulated radiation therapy (IMRT) techni-
ques, with or without inverse planning optimization, sta-
tic or dynamic, achieves better homogeneity in target
dose distribution and dose reduction to critical structures,
namely heart, lung, thyroid, breast, esophagus, and spinal
cord compared with classic parallel-opposed shaped
fields. In addition helical tomotherapy (HT) has the
intrinsic advantage to contemporary use image guided
radiation therapy (IGRT) that allows to minimize the
safety margins of the delineated target. These techniques
find their major drawback in the significant increase of
the volume of tissue that receive lower doses which has
been implicated in the carcinogenesis process. This can
be of concern in relation to the young age and long life
expectation of HL patients population. Recently three-
dimensional proton radiotherapy has been considered for
treating mediastinal tumors. Due to the inherent physical
characteristic of proton beams, proton therapy, with com-
parable PTV coverage and organs at risk sparing, might
even reduce the incidence of treatment related secondary
cancer in HL patients. Unfortunately, the cost and the
availability of proton therapy facilities limit the use of
this extremely promising technique.
Finally it has to be pointed out that in order to plan opti-
mal strategies to reduce the risk of late radiation effects,
dose-response relationships and constraints must be avai-
lable. Recently the Quantitative Analysis of Normal
Tissue Effects in the Clinic (QUANTEC) reviews sugge-
sted dose-volume constraints for some critical tissue
paving the way for implement the new RT techniques in
this disease. 
In conclusion, recent progresses in radiotherapy techni-
ques in HL well match and follow the advances in the
knowledges of this disease that allowed a more rational
use of RT. Wide spread implementation of these techni-
ques is expected to reduce the unwished effects of this
oncologically very efficient therapy.
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WHAT TOXICITY WITH THE NEW THERAPEUTIC
STRATEGIES IN HEAD AND NECK CANCER?

F. Paiar

Radiotherapy Unit, University of Florence, Italy

Head and neck cancers, 90% of which are overwhelmin-
gly squamous cell carcinomas, include cancers of the oral
cavity, oropharynx, hypopharynx, larynx, and, to a lesser
degree, the nose and paranasal sinuses. Treatment of
squamous cell carcinomas of the head and neck
(SCCHN) has mainly consisted of a combination of sur-
gery and radiation, or combined radiation and chemothe-
rapy. Locoregionally advanced SCCHN (LASCCHN) is
generally treated with curative intent and aggressive tre-
atment approaches are commonly used. Where disease is
resectable, surgery followed by conventionally fractiona-
ted radiotherapy is a standard treatment option. However,
patients at a high risk of relapse may benefit from the
post-operative administration of radiotherapy and concur-
rent chemotherapy (chemoradiotherapy) and this is now
considered a standard of care in this setting. Concurrent
chemoradiotherapy is also an accepted treatment appro-
ach for tumours which are technically resectable, but

where resection may lead to unacceptable functional mor-
bidity, and for locoregionally advanced, unresectable
SCCHN. 
Combinations of currently available treatment modalities
have been moderately successful; however, these combi-
ned therapies often cause unacceptably high toxicity. The
non-surgical management of squamous cell carcinoma of
the head and neck (SCCHN) has undergone significant
changes in the last decade.
These include the following: [1] technologic advances in

radiation delivery as a means of reducing normal tissue
toxicity and increasing dose to tumor tissue; [2] demonstra-
tion of the superiority of concomitant chemoradiotherapy
over radiotherapy alone; and [3] identification of molecu-
lar biological processes that drive the disease and the deve-
lopment of new therapies that specifically target them. 
An important meta-analysis of chemotherapy in head and
neck cancer (87 trials) showed that the addition of chemo-
therapy to radiotherapy, in both definitive and adjuvant
postoperative settings, resulted in a 12% reduction in the
risk of death from head and neck cancer, corresponding to
an absolute improvement of 4% in 5-year survival. 
The update that included an additional 24 trials revealed
that a large part of this benefit, a 19% reduction in the risk
of death and an overall 8% improvement in 5-year survi-
val compared with treatment with radiotherapy alone,
was due to the use of concurrent chemotherapy. As a
result of these data, the concomitant radiochemotherapy
treatment has emerged as the standard of care for advan-
ced head and neck cancer however mucositis, dermatitis
and hematological toxicities are some of the most com-
mon acute toxicities observed in these SCCHN patients
treated with chemoradiation and they could negatively
impact survival rates and quality of life, as well as dimi-
nishing treatment efficacy, due to unplanned radiation
therapy breaks. Recent advances in radiation therapy
technology (IMRT) and in molecular biology (anti EGFR,
anti VEGFR) laid the basis for new therapeutic strategies
to reduce locoregional failure, to improve survival and at
the same without increased acute and late effects. 
Wwhile these innovations have led to a reduction or
modification of the known toxicity on the other have
brought out new toxicity profiles.
Intensity-modulated radiation therapy (IMRT) is a treat-
ment planning system designed to decrease toxicity by
limiting the radiation dose to critical nerve and salivary
structures. However, the nature of radiation delivery in
IMRT results in an increased dose to the oral cavity,
which may result in atypical patterns of mucosal and skin
toxicities. 
These adverse events are particularly evident especially
when a SIB IMRT techniques is used. 
The simultaneous integrated boost (SIB)-IMRT technique
allows the simultaneous delivery of different dose levels
to different target volumes within a single treatment frac-
tion so it can be used to increase the fraction dose to the
boost volume while, at the same time, keeping the dose to
the elective volume at a lower level. 
One of the most important changes in the management of
patients with head and neck cancers over the last 30 years
is molecular-targeted therapy. In recent years, there has
been substantial interest in developing novel molecular-
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targeted agents that specifically modulate growth factor
and signaling pathways that are deregulated in tumor
cells. Several molecular pathways in fact are deregulated
and activated in SCCHN. The epidermal growth factor
receptor (EGFR) and its downstream molecular pathways
are of particular importance in SCCHN. EGFR is a mem-
ber of the HER tyrosine kinase receptor family and is
overexpressed in up to 90% of all SCCHN. Upon ligand
fixation, EGFRhomodimerization or heterodimerization
with another HER receptor occurs. This leads to the acti-
vation of downstream signaling molecular pathways,
such as the Ras/Raf/Mek/Erk and the phosphatidylinosi-
tol- 3-kinase/protein kinase B (PI3K/AKT) pathways,
involved in tumor proliferation, apoptosis, angiogenesis
and cell migration/invasion.
Cetuximab, a monoclonal antibody that targets the epi-

dermal growth factor receptor (EGFR), has been the first
molecular-targeted agent to be approved for clinical use
in combination with radiation therapy for patients with
locally advanced SCCHN, based on a phase III trial that
demonstrated an overall survival (OS) benefit compared
with radiation alone. 
Adding Cetuximab to radiotherapy does not appear to
unduly increase the side-effects generally associated with
radiotherapy. However, there have been reports of severe
radiation dermatitis-like skin reactions with cetuximab
plus radiotherapy in contrast to those seen with radiothe-
rapy alone. In 2008, Lord et al. reported a series of 14
patients receiving Cetuximab plus RT for local advanced
head and neck squamous cell carcinomas who had unex-
pectedly low rates of completing the cetuximab treatment
due to treatment-related toxicities. Pryor et al.reported
similar results in a series of 13 patients in 2009.
Other Intensive clinical investigations on novel therapeu-
tic strategies are in progress in the hopes of reducing
distant failure. One of them is the combination of induc-
tion chemotherapy taxan based (TPF) and concomitant
chemoradiotherapy with cisplatin. However several
adverse reactions were present. The main adverse effect
was the extensive mucosal reaction. Neutropenia and ane-
mia were also observed in most of the patients. Some
patients complained diarrhea, vomiting and nausea in
mild or moderate intensity which persisted temporarily. It
is also possible that the toxicity associated with induction
chemotherapy may compromise the optimal administra-
tion of subsequent concurrent chemoradiotherapy. This is
particularly relevant where platinum is part of the induc-
tion chemotherapy
regimen, as administration of the full recommended dose
of the platinum component of concurrent chemoradiothe-
rapy may not be achievable.

TESTICULAR SEMINOMA: MORBIDITY OF
ADJUVANT TREATMENT

S. Palazzi,* S. Tana°

*U.O. Radioterapia Ospedale S. Maria delle Croci –
Ravenna; ° SC Radioterapia 2 Fondazione IRCCS
Istituto dei Tumori - Milano
Introduction: Testicular cancer is an infrequent disease,
accounting for 1% to 2% of all malignant neoplasms in
men. However it represents the most common solid mali-

gnancy among men 15 to 35 years old. In 2009, there
were 8.400 new cases of testicular malignancies projected
in the United States, with 380 deaths [1]. Most of these
malignancies represent primary germ cell tumours, with
pure seminoma comprising 60% of these tumours.
Approximately 80% of patients diagnosed with semino-
ma have stage I disease [2]. 
The standard initial treatment for stage I seminoma is
radical inguinal orchiectomy. Since the mid-20th century,
photon external beam radiotherapy has been the standard
adjuvant treatment. Patients receiving radiotherapy achie-
ve cause-specific survival rates approaching 100% and
long-term relapse-free survival rates exceeding 95%,
with virtually no relapses within no relapses within the
radiation portal [3,4].
Actually the management options are: surveillance
[5];adjuvant radiation therapy [3,4] and adjuvant chemo-
therapy usually with carboplatin [6]. However each of
these options has potential side effects. Today no consen-
sus exists on the optimal treatment approach. 

Radiotherapy: Significant treatment-related morbidi-
ties following radiotherapy have been reported. Although
acute toxicities are generally mild and self-timing,
patients are at an increased risk for late gonadal toxicity
[7] and cardiovascular disease [8,9], particularly those
patients receiving prophylactic mediastinal irradiation
[8].
Studies have also revealed increases in controlateral testi-
cular germ cell tumours in the first decade following
radiotherapy [6,10] and increases in nongerm cell mali-
gnancies after 10 to 35 years [8,9,11-13]. In the study
assessing the largest population of seminoma patients for
the development of secondary cancers, 40.756 patients
with first primary cancer of testis between 1943 and
2001, who survived at least 1 year, were evaluated [11].
Patients treated with adjuvant radiotherapy alone had a
significantly increased risk of solid cancers (relative risk
RR=2.0; 95% confidence interval CI, 1.9-2.2), with the
highest risk in patients treated at younger ages. Among
organs in the standard para-aortic field radiation portal,
secondary cancer rates were elevated for the stomach
(RR=4,1), large bowel (RR=1,9), pancreas (RR=3,8) and
bladder (RR=2,7). Second primary cancers are a leading
cause of death among testicular cancer survivors [8,9,13]. 
To decreased radiation-associated treatment morbidities
and secondary malignancies, studies have investigated
reducing the total dose and the treatment volume. The
randomised trial of the United Kingdom Medical
Research Council (MRC) randomized patients with stage
I seminoma to receive 20 Gy or 30 Gy dose following
orchiectomy. Rates of acute toxicities were lower among
patients receiving 20 Gy, with no difference in relapse-
free survival or overall survival [3]. The prophylactic
mediastinal irradiation was abandoned by the mid-1980s
for the increased of the cardiac mortality [8].
One of the benefit of limiting radiotherapy to the para-
aortic area is the reduction of the scattered dose to the
remaining testicle. The scattered dose can produce oli-
goazoospermia or temporary azoospermia, that may last
up to 30-40 months [7].

Chemotherapy: In the study of the MRC in collabora-
tion with the EORTC, conducted from 1996 to 2001, a
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total of 1477 patients with stage I seminoma were ran-
domly assigned to either radiotherapy or a single injec-
tion of adjuvant carboplatin AUC7. The preliminary
results, reported in 2005 [6], and also the updated results
[14] confirm the noninferiority of single-dose carbopla-
tin. Adjuvant carboplatin is also associated with minimal
short-term toxicity [6] and has no significant effect on
fertility, as judged by serial FSH levels [6,15]. An unex-
pected advantage of carboplatin was a marked reduction
in the risk of controlateral non-GCT testis cancer (contro-
lateral GCT-free rates at 5 years are 99.8% for carbopla-
tin and 98.8% for RT), which results in a relative reduc-
tion in risk nearly 80% [14]. 
Concerns have been expressed about the potential for
long-term treatment-related morbidity in these patients,
as described previously in patients who were treated with
combination chemotherapy [16]. However, the almost
complete lack of toxicity associated with adjuvant carbo-
platin therapy, apart from short-term myelosuppression,
and the lack of nephrotoxicity argue against this possibi-
lity, as confirmed in a recent retrospective review [17].

Surveillance: Surveillance is an entirely rational
management approach because it avoids treatment-rela-
ted morbidity for patients whose disease was cured by
orchiectomy. This approach can be restricted to lower-
risk patients, so that adjuvant can be reserved for the
remaining patients [18-19]. However follow-up schedu-
les have not been standardized and many centers perform
multiple follow-up CT scans for many years after diagno-
sis. Increasing concern has been expressed about the
radiation exposure from CT scan [20], particularly among
younger patients. 
Tarin et al [20] reported that a single CT scan to the chest,
abdomen and pelvis delivers an organ specific dose of 19
mSv to the stomach and 20 mSv to the bladder and lung
and that from their calculations the lifetime attributable
risk of secondary malignancy associated with a pre-treat-
ment CT scan followed by three more annual CT scans
for an 18-years-old man, as used in the TE19 trial for
example, would be approximately 0.64%.

Conclusion: In conclusion each management appro-
ach (surveillance, radiotherapy or chemotherapy) for
stage I seminoma has distinct advantages and disadvanta-
ges, and it is for individual patients and their families,
together with their physicians, to decide which manage-
ment approach they prefer, in the context of their heal-
thcare system. 
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THE DEFENSIVE MEDICINE

G. Pasceri

Studio Legale Pasceri Vitale, Milano

The defensive medicine is an unethical and not deontolo-
gical practices that may undermine the maintenance of
public health service. The defensive medicine exposes, in
addition, to several responsibilities.
In radiotherapy may be adopted defensive medicine, but
the mode of therapeutic intervention, standardization of
protocols and severity of illnesses treated become hardly
feasible. Delaying medical care with treatments unneces-
sary or extratests or exclude high-risk patients is difficult
to reconcile with the specialty and the role of radiothera-
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pist. Possible medical defense activities may expose the
radiotherapist to serious liability when he can foresee the
consequences of his conduct.

DIFFERENTIAL DIAGNOSIS IN SOLITARY
PULMONARY NODULE

T. Pirronti

Istituto di Radiologia- Università Cattolica, Policlinico

Gemelli, Roma

The pulmonary solitary nodule is an opacity with rounded
shape and a diameter less than 3 mm, surrounded by aera-
ted pulmonary parenchyma, associated neither with pul-
monary atelectasis or consolidation nor with limphoade-
nopathy
The pulmonary solitary nodule recognizes many aetiolo-
gies: malignant or benign neoplastic diseases (lung can-
cer, metastasis, hamartoma, condroma), inflammatory
disease (infectious, Wegener granulomatosis, reumathoid
artrithis ), vascular disease (MAV, infarction) and conge-
nital disease (bronchial athresia, pulmonary sequestra-
tion)
Although most solitary pulmonary nodules have benign
causes, many represent early cancers and must be distin-
guished from many nodules.
Evaluation of the specific morphologic features of a soli-
tary pulmonary module with conventional imaging
techniques can help differentiate benign from malignant
nodules and obviate further costly assessment.
Lobulated contours as well as an irregular and spiculated
margins with distortion of adiacent vessels are tipically
associated with malignancy.
Small size and smooth, well defined margins are sugge-
stive of but diagnostic for benignity
There is considerable overlap in the internal characteri-
stics (e.g, attenuation, cavitation, wall thickeness) of
benign and malignant nodules.
The presence and pattern of calcification can also help
differentiate benign from malignant nodules. The presen-
ce of intranodular fat is a reliable indicator of hamartoma. 
Computed Tomography (CT) (particularly thin-section
CT) is more sensitive than standard radiography and allows
objective, quantitative assessment of calcifications.
Initial evaluation often results in non–specific findings in
which case nodules are classified as indeterminate and
require further evaluation to exclude malignancy. Growth
rate assessment, contrast material-enahnced CT, Positron
Emission Tomography and transthoracic needel aspira-
tion biopsy can be useful in this regard.

THE RADIOBIOLOGICAL RESEARCH IN ITALY

L. Pirtoli

Department of Human Pathology and Oncology, Section

of Radiological Sciences, University of Siena, Italy

A total of 18 works from 11 different Italian research
groups were submitted on the occasion of XXI° Congress
AIRO 2011, dealing with mathematical models, pre-clini-
cal and clinical settings.

Publications and Conferences (AIRO - AIRB) of the last
three years (2009-2011), outline that four main Italian
research groups are actually involved in specific field of
interest. 
The research group of L'Aquila published and presented
works about both pre-clinical molecular target identifica-
tion and modulation of regulators of the response to ioni-
zing radiation in animal models and cell lines of prostate
cancer and rhabdomyosarcoma. The same group is deve-
loping pre-clinical trials of epigenetic agents radiosensiti-
zers (U0126 and MS-275).
The research group from Florence is engaged in pre-cli-
nical and clinical studies dealing mainly with the correla-
tion between genetic polymorphisms and radiosensitivity
(expecially in terms of late toxicity) and with pre-clinical
trials, testing drugs to reduce radiation toxicity in animal
models (rosiglitazone). 
The European Oncology Institute from Milan produced
publications and clinical studies on patients with breast
cancer (dosimetry in vivo, radiation-induced carcinoge-
nesis and the relationship between genetic profiles ,expe-
cially BRCA1-2 mutations, and radiotherapy).
The research group from Siena, that works in collabora-
tion with the University of Pavia, in the last three years
was involved in clinical research on the identification of
molecular markers (cell autophagy) predictive of result of
radio-chemotherapy treatment response in high grade
gliomas and in of biomolecular modulation of the auto-
phagic process in response to the radio-chemotherapy tre-
atment of in glioma cell lines.
Conclusions: In a very difficult period for research, espe-
cially in the radiobiological field, mainly due to limited
economic support., a very active and productive situation
in radiobiological research can be observed in Italy.

RADIATION ONCOLOGY AND DEFENSIVE
MEDICINE: THE PROBLEM EXISTS?

S. Ramella1, G. Mandoliti2

1Radioterapia Università Campus Biomedico, Roma;
2Radioterapia, Ospedale Rovigo

Definition and prevalence of Defensive Medicine: The
Congressional Office of Technology Assessment (OTA)
provided a useful definition of defensive medicine in
1994: “Defensive Medicine occurs when doctors order
tests, procedures, or visits or avoid high risk patients or
procedures, primarily (but not necessarily or solely) to
reduce their exposure to malpractice liability. When phy-
sicians do extra tests or procedures primarily to reduce
malpractice liability they are practicing positive defensi-
ve medicine (assurance behaviour). When they avoid
certain patients or procedures, they are practicing negati-
ve defensive medicine (avoidance behaviour)”.
However, the problem was not new. In 1972 in interesting
article by Hershey [1] entitled: The defensive practice of

medicine: myth or reality underlined that defensive medi-
cine is a deviation from sound medical practice that is
induced primarily by a threat of liability. The phenome-
non has been reported widely in the USA and Europe [2-
5] and has mainly been invoked as an argument for tort
reform in the years between malpractice crises when
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other pressures for legal change have ebbed [6]. In Italy
from 1994 to 2007 the number of accidents reported to
insurance companies has jumped from 9.500 to 30.000,
an increase of 200% [7] ; this is the main reason why 8/10
physicians, especially between young people, apply
defensive medicine.
An accurate measurement of this kind of medicine is
extremely difficult. Some authors [8] affirm that there are
only two ways to estimate whether and how frequently
procedures are used for defensive reasons: 
• Asking physicians directly in surveys or
• Linking differences in their actual procedure utiliza-

tion rates to differences in their risk of liability.
Both of these approaches have serious limitations. First of
all, as the OTA points out, if the physicians are how often

they practice defensive medicine in survey questionnai-

res, they may be inclined to respond with the answer most

likely to elicit a favourable political response and thus

exaggerate their true level of concern about malpracti-

ce…On the other hand, without listed reasons from which

to choose, physicians may respond as if the survey is a

medical board examination and justify their choices on

purely clinical grounds when other factors do in fact ope-

rate.
Looking simply at differences in utilization rates, howe-
ver, may not reflect differences in patient populations. In
addition, because this approach cannot accurately assess
the generalized baseline level of defensive medicine that
may exist in all physicians’ practices, it will only detect
incremental differences. Thus, if all physicians are practi-
cing a certain degree of defensive medicine, differences
between locales with high versus low malpractice rates
will consistently understate the true rate.

Literature reports: A recent survey in Pennsylvania
[9] studied more than 800 physicians and found that 93%
reported practicing defensive medicine. Assurance beha-
viours such as ordering test, performing diagnostic proce-
dures and referring patients for consultation was very
common (92%); Avoidance of procedures and patients
that were perceived to elevate the probability of litigation
was also widespread. 42% of respondents reported that
they had taken steps to restrict their practice in the pre-
vious 3 years, including eliminating procedures prone to
complications and avoiding patients whoa had complex
medical problems or were perceived as litigious.
In 2005, Katz and others [10] showed that malpractice
fear accounted for significant variability in emergency
department decision-making and was associated with
increased hospitalization of low-risk patients and increa-
sed use of diagnostic tests.
An Italian Survey was reserved to the members of the
Italian Society of Surgeon in 2008 [11]. 307 physicians
completed the questionnaire, with a response rate of 30%.
The 77.9% affirm that in the last month has adopted
almost one behaviour of defensive medicine. In particu-
lar, 82.8% claims to have added to avoidable medical
records; the 69.8% claim to have proposed the hospitali-
zation even if the patient was manageable outpatient. The
61.3% said they had prescribed a greater number of dia-
gnostic tests than necessary; the 58.6% to be unnecessary
recourse to consultation with other experts; the 51.5%
had prescribed unnecessary drugs and 26.2% have exclu-

ded patients at risk for some treatments, in addition to the
normal rules of caution.
A most popular Italian Survey was proposed by the
Piperno et al [12]. Results were presented in November
2010 and it had involved over 2780 physicians, represen-
tatives of different specialties, covered by various public
and private structures and belonging to different age
groups. It had shown that the phenomenon is widespread
and involved more than half of doctors and 10-20% of
prescriptions. 
Perception of risk

The starting point is that 78.2% of physicians surveyed
feel now more at risk of receiving a complaint in compa-
rison to the past and 65.4% feel under pressure in every-
day clinical practice. 68.9% of doctors said that is likely
to be reported up to 30%, while 25% stated that the pro-
bability is above 30%. Only 6.7% of doctors believes the
likelihood of being sued is zero. 
Professional liability, opinion on the insurance and

serious medical errors

The 77.1% of doctors believes that the legal rules gover-
ning the professional responsibility is now impact some-
what / a lot about the quality of care. 82, 7% of doctors
believes that the standards are reflected somewhat / very
doctor-patient relationship. The 73.6% of medical insu-
rance claims to own the RC staff whose average annual
costof 1,147 euro. The 35.9% of doctors believes that
medical errors potentially harmful (and, therefore, no
errors in general) are quite / very common.
Doctor-patient relationship: available time and behavior

Only 31.6% of doctors believes that the time available for
visits is insufficient, while the remaining 69.6% believes
that time is enough or more than enough. 85, 5% of doc-
tors say they follow any guidelines, protocols or stan-
dards. The 30.8% of doctors said that the decision to pre-
scribe is fairly or very influenced by the cost of require-
ments or requests made.
Who are the doctors who practice more defensive medi-
cine? Those who work in emergency rooms, then the sur-
geons, gynaecologists, obstetricians, orthopaedic surge-
ons. More in the south than the north, more the young
people than the older.

The cost of defensive medicine: Not surprisingly, the
true cost of defensive medicine is hard to discern. A study
in 2006 by Price Waterhouse Coopers [13], performed for
America’s Health Insurance Plans, estimated that costs
associated with medical liability account for between 7
percent and 11 percent of health insurance premium dol-
lars; direct costs of litigation and widespread practice of
defensive medicine increase healthcare spending by 10
percent, with a disproportionate increase in outpatient and
physician costs. Hellinger and Encinosa [14] found that
laws limiting malpractice payments lower state health
care expenditures by between 3 percent and 4 percent.
In Italy, the survey presented by the Medical Order of
Rome estimates the incidence in 11 .8% on the total
health expenditure (public and private) of drugs, visits,
examinations and admissions prescribed by doctors to
protect themselves from the risk future complaints.
Although not strictly necessary. Almost 13 billion a year
for performance that may not serve.

Defensive Medicine: The AIRO Survey: In this
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various scenario, this year the Italian Association of
Radiation Oncologists conducted a survey among its
members. The survey questionnaire contained questions
about practice decisions, factors that have influenced the
behaviour and demographics informations. Respondents
were asked to rate on a scale the frequency with which
they practice their behaviours. The questionnaire was
chosen in order to be able to run comparison with the
results of other studies conducted in literature. In particu-
lar, Radiation Oncology specialization has not been part
of the survey conducted in Italy in 2010 among general or
specialist physicians. In this way, results will be compa-
red with the previous cited report in order to underline
similarities and differences with national colleagues. The
questionnaire was emailed to all AIRO members (e-mail
from the AIRO website) together with a cover letter pro-
vided basic information about the study and return of the
questionnaire constituted evidence of informed consent.
Actually, more than 300 questionnaires have been retur-
ned. Data analysis wiil be made in October and results
will be presented in November 2011 during the AIRO
Conference in Genova.
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ADJUVANT TREATMENTS OF SEMINOMA

G. Rosti

Head of Medical Oncology Treviso (Italy)
Past President of the Italian Germ cell cancer Group

Clinical stage I seminoma identifies patients with tumor
located in the testis only (i.e. with negative CT scan and
non marker elevation after orchifunicolectomy).

Nowadays a large proportion of seminoma patients have
such a clinical feature at diagnosis.
Prognosis of CS I seminoma is exceeding 98-99% (ove-
rall survival). 
Accepted and verified poor prognostic feature include
rete testis invasion and tumor maximum diameter of > 4
cm. Other pathologic features like vascular invasion, ele-
vated Ki67% have not been universally accepted.
For decades radiation therapy has been the only proposed
adjuvant treatment of such patients. In the recent past two
other modalities have been proposed and have been
accepted and included in major guidelines of recommen-
dation.
These are observation (or watch and wait policy) or one
single course of chemotherapy with Carboplatin AUC 7
(or Carboplatin AUC 4 for two courses in Spain).
The results of the comparison between Carboplatin AUC
7 and radiation therapy come from the MRC trail first
published by Oliver et al in 2005 and subsequently upda-
ted in 2011.
In this trial 1,447 patients with CS1 seminoma have been
randomized between radiation therapy at the dose ranging
from 20 Gy in 10 fx to 30 Gy in 15 fx as part of a colla-
teral TE18 protocol. Those patients not entering into the
TE18 receive radiation according to physician’s choice.
Recommended radiation filed included para-aortic strip
plus a dog led in those with previous inguinal surgery.
Carboplatin was delivered in a single day dose of AUC 7.
In 2011 the updated results have shown a non inferiority
of Carboplatin over radiation therapy, with a follow-up of
over six years. Relapse-free rate at five years was 94.7 for
chemotherapy and 97% for radiation.
Patients receiving 99% at least of the planned Carboplatin
dose experienced a better relapse-free rate compared to
the ones receiving an inferior dose.
There was a clear reduction in the rate of contra lateral
germ cell tumors (Carboplatin, n _ 2; RT, n _ 15; HR,
0.22; 95% CI, 0.05 to 0.95; P _ .03), and elevated pretre-
atment follicle-stimulating hormone (FSH) levels ( > 12
IU/L) was a strong predictor (HR,8.57; 95% CI, 1.82 to
40.38). After this trail Carboplatin has been confirmed as
a possible option for adjuvant therapy of CS 1 seminoma.
The other option is observation. When we consider the
overall relapse rate of CS I, approximately 15-20% of
such patients will experience a relapse in untreated. The
relapses preferred site is the retrperitoneum.
Several experiences mainly monocentric have assessed
that 99% of patients undergoing observation only will be
cured even if one sixth of them will relapse. The cure rate
is so high due to the excellent chances of cure from radia-
tion therapy or chemotherapy (PEB regimen).
Interestingly is the fact that Carboplatin is a “mono stage”
drug: that’s to say that in relapsing patients it has proven
to be inferior to Cisplatin containing regimens as is also
the case for non-seminoma.
So what to do? Shall we decide for our patients as we
generally do?
The peculiarity of adjuvant strategies in CS I seminoma
is the fact that the options have to be discussed with the
patients taking together into consideration clinical and
social and psychological factors.
As an example a young patient with a high pressure from



XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011 | 51 | 

the “Damocles’ sword” phenomenon is probably reluctant
to accept observation, or another one might be afraid of
chemotherapy due to the fact that this word in the general
acceptation sounds like cancer or severe prognosis.
Radiation might be not the preferred option due to logi-
stic aspects (several accesses far from home or work). So
at the end each patient has the right to choose among the
three options. 
There is still room for radiation therapy in the adjuvant
treatment of CS I seminoma but there is no more room for
a decision made without a full and comprehensive discus-
sion with our patients.
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LA RADIOTERAPIA NEI TUMORI RARI: TIMOMI
“INQUADRAMENTO CLINICO”

M.G. Ruo Redda

Unità di Radioterapia, Università di Torino, Ospedale San

Luigi, Orbassano

Masses in the anterior mediastinum can be neoplasms (i.e.,
thymomas, lymphomas, thymic carcinomas, thymic carci-
noids, germ cell tumors etc) or non-neoplastic condition.
Tymomas are the most common tumor of the anterior
mediastinum and tipically occur in adults older than 40
years; they are rare in children or adolescents. The repor-
ted incidence is 0.15 per 100.000 persons-years. Although
thymomas can be locally invasive (pleura, lung), they
rarely spread to regional lymphnodes or distante sites;
lymphogenous metastasis rate is 1,8%.
This tumor is associated with unique paraneoplastic syn-
dromes (myasthenia gravis, pure and red cell aplasia, hypo-
gammaglobulinemia and other autoimmune diseases);
about 30 to 50% of patients have myasthenia gravis, there-
fore patients should be evaluated for myasthenia gravis.
Although some patients are asymptomatic, others present
with chest pain, cough, or dyspnea.
Clinicopathologically, tymomas present along a spectrum
from being an encapsulated noninvasive and benign
lesion to a highly infiltrative even metastasizing tumor. 
The histological classification of thymoma has remained
a subject of controversy for many years. 
Historically, the morphologic classification that gained
the widest acceptance during the past decades, was the
one proposed in 1961 by Bernatz et al. from the Mayo
Clinic. These authors divided thymomas based on their

relative proportion of epithelial cells to lymphocytes and
on the shape of the epithelial cells, their classification
recognized 4 basic histopathologic variants.
In light of the difficulties involved in the classification of
tymoma, the WHO appointed a panel of experts to devise
a unified histologic classification of tumors of the thy-
mus. The WHO schema, initially published in 1999,
essentially divided thymic epithelial neoplasms into 3
categories, types A, B and C, with type B further subdivi-
ded into B1, B2 and B3, on the basis of the morphology
of epithelial cells and the lymphocyte-to epithelial cells
ratio. According to the authors, this proposal was meant
to provide a universal formula that would facilitate com-
parison among the various term from the already existing
classifications.
Recently many reports have discussed the impact of the
WHO system on clinical management decisions. The
WHO classification system does appear to be an advance
in our understanding of thymoma. Detterbeck summari-
zed that the WHO classification is reproducibile and
general trends toward different clinical characteristics of
patients of a particular subtype are suggested. In general,
the WHO classification has independent prognostic value
in addition to stage.
The clinical staging system for tymoma was first introdu-
ced by Bergh and associates in 1978, later modified by
Wilkins and Castelman, and confirmed by Masaoka and
associates in 1981. A TNM staging system has been pro-
posed that closely parallels the Masaoka system.
The Masaoka classification is now the most widely
accepted and it is based on than anatomic extent of disea-
se at the time of surgery and is an excellent predictor of
the prognosis of tymoma; however, several articles have
pointed out problems and have suggested that an update
of the system is desiderable. 
The best predictors of recurrence of tymoma are Masaoka
stage, WHO histological classification, and extent of sur-
gical resection. Many studies have shown that both
Masaoka stage and WHO histology are independent pre-
dictors of recurrence. Other studies have also shown ves-
sels invasion and larger size to be predictive of recurren-
ce. Studies of thymoma are challenging: the disease cour-
se is prolonged, with recurrences occurring as late as 30
years after initial tumor resection, making extended fol-
low-up important.
All patients with a mediastinal mass should have studies
to determine the type of mass and to determine the extent
of disease; these tests should include chest computed
tomography (CT) with contrast, FDG-positron-emission
tomograpghy (PET), complete blood counts and platelets.
Pulmonary function tests and magnetic resonance ima-
ging (MRI) of the chest can also be done if clinically indi-
cated. On CT scan, thymoma can look like malignant
mesothelioma; however, pleural effusion does not typi-
cally occur with thymoma.
Although tymomas can be locally invasive (pleura, long),
they rarely spread to regional lymph nodes or distant
sites. The Masaoka staging system is useful for manage-
ment and determination of prognosis. Patients with stage
I-III thymomas have a 5-year survival rate of about 70%
versus 50% for stage IV disease.
The optimal management of these tumors remains
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unknown. Surgery remains the mainstay of treatment and
its completeness is related to the patient’s outcome. A
complete resection is the most important prognostic mar-
ker for disease-free survival. 
Radiation and chemotherapy also have been applied
widely as adjuvant and palliative procedures; however,
the optimal treatment for invasive tymomas has long been
debated. 
Total timectomy and complete surgical excision are gene-
rally appropriate for most cases. Before surgery, all
patients should be evaluated by radiation oncologists, sur-
geons, medical oncologists, diagnostic imaging specia-
lists and pulmonologists to determine the optimal plan of
care.
Chemotherapy is only used in unresectable or metastic
thymomas. 
Given the low incidence of malignant thymoma and the
excellent response to complete surgical resection, the use
of radiation therapy remains suboptimally defined.
Radiation therapy is indicated in many situations, inclu-
ding locally advanced or metastatic disease, incompletely
resected tumor, or positive resection margins. 
Radiation therapy (RT) should be given by 3D conformal
technique to reduce surrounding normal tissue damage,
and the use of intensity-modulated RT (IMRT) may fur-
ther improve the dose distribution and decrease the dose
to the normal tissue. 
A definitive total dose of 60-70 Gy is given to patients
with unresectable disease. For adjuvant treatment, a total
dose of 45-50 Gy is used for clear or close margins; a
total dose of 54 Gy is used for microscopically positive
resection margins. However, a total dose of 60 Gy or
more is given for patients with gross residual disease after
surgery. 
Post-operative RT can be considered in some higher-risk
patients after an R0 resection, although this is a category
2B resection recommendation. Patients with stage III
(with macroscopic invasion into neighboring organs) thy-
moma or those with thymic carcinoma have higher risks
of recurrent disease and, as such, postoperative radiation
can be used to maximize local control.
In stage II-IVA, adjuvant radiation can decrease the recur-
rence rate significantly and potentially increase the 5-year
overall survival. There is growing evidence that patients
with stage II thymoma may not benefit from postoperati-
ve radiation.
Studies investigating the role of RT have only been per-
formed retrospectively and have a wide range of results.
Specifically, the clinical benefit of postoperative media-
stinal radiation for patients with completely resected
Masaoka stage II thymoma remains controversial. Due to
the indolent nature and infrequent recurrences of this
tumor, no study has definitely determined the optimal
approach.
For advanced disease, chemotherapy with (or without)
RT is recommended. Although 6 different combination
regimens are provided, cisplatin/doxorubicin-based regi-
mens seem to yield the best outcomes. 
For patient who have complete resection, surveillance
should include annual chest CT. Given the risk of later
recurrence for thymoma, such surveillance should conti-
nue for at least 10 years.
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HEAD AND NECK CANCER: THE DELINEATION OF
THE CLINICAL TARGET VOLUMES

E.G. Russi, R. Vigna-Taglianti

Radioterapia oncologica - A.O. S. Croce e Carle - Cuneo 

The delineation of the target volumes for head-and-neck
cancers treated with conformational techniques (intensi-
ty-modulated radiotherapy IMRT) is described. the com-
plexity of head-and-neck anatomy requires a rigorous
methodology in order to delineate the clinical target volu-
mes (CTV) on the computerized tomography (CT scan).
Adequate images (CT scan, magnetic resonance imaging
and fluorodeoxyglucose positron emission tomography)
are necessary for the delineation. The target volumes
depend on the overall strategy: sequential boost or simul-
taneous integrated boost-IMRT (SIB-IMRT). The poten-
tial subclinical disease near the primary tumour and the
neck nodal targets need to be defined according to the
recommendations of the literature.
The planning target volume (PTV) reflects setup errors
(random and systematic) and usually results from a uni-
form 4–5mm expansion around the CTV. 
It is proposed delineation of following targeted volumes: 
1. the gross volume tumour (GTV); 
2. the “high risk” CTV1 around the GTV or including

the postoperative tumour bed in case of positive mar-
gins or nodal extracapsular spread (65–70 Gy in
30–35 fractions); 

3. the CTV2 “intermediate risk” around the CTV1 for
SIB-IMRT (59–63 Gy in 30–35 fractions); 

4. the “low-risk” CTV3 (54–56 Gy in 30–35 fractions); 
The choice of the volumes depends on site of primary
tumour. 
The guidelines - according the literature recommenda-
tions - of the following sites are described:
• Pharynx (naso-, oro-, hypo-pharinx)
• Larynx
• Oral cavity 
• Maxillary sinus.

IS THERE A ROLE FOR PELVIC IRRADIATION IN
LOCALIZED PROSTATE ADENOCARCINOMA?

R. Santoni, G. Ingrosso, E. Ponti, D. Di Cristino,
D. Fedele, G. Tortorelli, S. Terenzi, B. Tolu

Unità di Radioterapia, Dipartimento di Biopatologia e
Diagnostica per Immagini, Università di Roma Tor
Vergata, Viale Montpellier 1, Roma

In men with clinically localized prostate cancer (PC) pre-
treatment serum prostate specific antigen (PSA), clinical
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stage and tumor grade predict the risk of extraprostatic
extension, lymphatic metastasis and outcome. In the pre-
sence of adverse features dose escalation with external
beam radiotherapy (EBRT) and androgen deprivation
(AD) are established, but only AD demonstrated an ove-
rall survival advantage [1]. The addition of hormonal the-
rapy to radiation adds survival benefits compared with
radiation alone [2] but the effect of this approach is still
unclear. Whether the benefits of combining these treat-
ment strategies are due to hormone-induced radiosensiti-
sation or due to an effect on micro-metastases remains to
be proven. The effectiveness of high dose radiation thera-
py alone could be limited by the presence of disease out-
side the irradiated field as it is the case of microscopical-
ly involved pelvic node and whole pelvic irradiation
(WPRT) might improve the outcome sterilizing micro-
scopic disease. Following these assumptions combination
of WPRT and AD should produce improved results in
terms of overall survival (OS), prostate-cancer-specific
mortality and progression free survival (PFS) with limi-
ted adverse effects and a high quality of life level.
Between 1980 and 1990 RTOG and EORTC conducted
trials using WPRT and AD and two contemporary phase III
studies were organized reaching conflicting results [3-5].

Randomized clinical trials: The RTOG 94-13 trial [3-
4] was designed to test the hypothesis that total androgen
suppression and WPRT followed by a prostate boost
improves progression-free survival (PFS) by >10% com-
pared with total androgen suppression and prostate only
RT (PORT). This trial was also designed to test the hypo-
thesis that neoadjuvant hormonal therapy (NHT) follo-
wed by concurrent total androgen suppression and RT
improves PFS compared with RT followed by adjuvant
hormonal therapy (AHT) by >10%. Patients eligible for
the study included those with clinically localized adeno-
carcinoma of the prostate and an elevated PSA level of
<100 ng/mL. Patients were stratified by T stage, PSA
level and Gleason score and were required to have an esti-
mated risk of lymph node involvement of >15%.
The results showed that difference in OS, for the four
arms, was statistically significant (p = 0.027). However,
no statistically significant differences were found in PFS
or OS between NHT vs. AHT and WPRT compared with
PORT. A trend towards a difference was found in PFS (p
= 0.065) in favor of the WPRT + NHT arm compared
with the PORT + NHT and WPRT + AHT arms. The
Authors concluded that unexpected interactions appear to
exist between the timing of hormonal therapy and the
radiation field size for this patient population. Four Phase
III trials [4] have demonstrated better outcomes when
NHT was combined with RT compared with RT alone.
The Radiation Therapy Oncology Group 9413 trial
results have demonstrated that when NHT is used in con-
junction with RT, WPRT yields a better PFS than does
PORT. It has also shown that NHT + WPRT results in bet-
ter OS than does WPRT + short-term AHT. Additional
studies are warranted to determine whether the failure to
demonstrate an advantage for NHT + WPRT compared
with PORT+AHT is chance or, more likely, reflects a pre-
viously unrecognized biologic phenomenon.
The French study [5] aimed at assessing the benefit, toxi-
city and quality-of-life (QOL) outcomes of pelvic nodes

irradiation in non-metastatic prostate cancer patients and
444 men with T1b-T3, N0 pNx, M0 prostate cancer were
randomly assigned to either pelvic and prostate radiothe-
rapy or prostate radiotherapy only. Patients were stratified
according to the prognostic factor of lymph node involve-
ment (LNI). Short-term 6-month neoadjuvant and conco-
mitant hormonal therapy was allowed only for patients in
the high-risk group. The pelvic dose was 46 Gy. The total
dose recommended to the prostate was changed during
the course of the study from 66 Gy to 70 Gy. Criteria for
progression-free survival (PFS) included biologic PSA
recurrences or a local or metastatic evolution. Acute and
late toxicities were recorded according to the Radiation
Therapy Oncology Group and Late Effects in Normal
Tissues Subjective, Objective, Management, and Analytic
scales, respectively.
With a 42.1-month median follow-up time, the 5-year
PFS and OS were similar in the two treatment arms for
the whole series and for each stratified group. On multi-
variate analysis, low LNI risk and hormonal therapy were
statistically associated with increased PFS. However sub-
group analyses based on these factors did not show any
benefit for pelvic irradiation. There were no significant
differences in acute and late digestive toxicities and in
QOL outcomes. The conclusion of the study was that pel-
vic node irradiation was well tolerated but did not impro-
ve PFS.

Discussion: The debate about WPRT versus PORT
has been raging for years without convincing that WPRT
adds significantly to the control of high-risk prostate can-
cer. No reports of retrospective or prospective randomi-
zed studies have provided a
convincing basis for the implementation of WPRT.
However, the prior comparisons of WPRT vs. PORT did
not include patients treated with AD. The role of WPRT
in the setting of AD is an important issue because it has
not been adequately investigated previously and because
laboratory studies show increased cell killing when RT is
combined with AD.
Proponents of WPRT have argued that the morbidity is
relatively low and that it does not make sense not to cover
lymph nodes at risk, as it is done for almost all of the
other malignancies. In support of this opinion, a signifi-
cant difference in grade 3 toxicity between WPRT and
PORT was not evident in RTOG protocol 9413 and there
was a trend toward increased gastrointestinal toxicity
from WPRT. The increased toxicity of WPRT compared
with PORT might further be accentuated in the setting of
treatment with three-dimensional conformal RT or inten-
sity modulated RT. The evidence supporting WPRT must
be robust if it is endorsed, especially when combined with
AD. There is emerging proof that the combination of
WPRT with AD results in greater long-term morbidity
than WPRT alone.
Four randomized clinical trials attempted to compare
PORT and WPRT, but none found a significant, sustained
improvement in outcome with WPRT. In the first pro-
spective study comparing PORT and WPRT, Bagshaw
found an absolute improvement of 17% in disease-free
survival with WPRT, but the small sample size of the
study likely prevented this result from attaining statistical
significance. Subsequently, RTOG trial 77-06, which also



compared PORT and WPRT, found no benefit in overall
survival or disease-free survival among the two treatment
arms. However, because the study was conducted on
patients with Stage A2 (T1b) or Stage B (T2) disease, the
likelihood of lymph node involvement was low, undermi-
ning the potential therapeutic benefit of WPRT. In addi-
tion, the radiation dose administered to the two treatment
arms was not equal, because 42% of PORT patients recei-
ved >70 Gy of radiation compared with 27% in the
WPRTgroup. TheRTOG 94-13 trial randomized patients
to either PORT or WPRT, as well as to neoadjuvant and
concurrent hormonal therapy vs. adjuvant hormonal the-
rapy. Although initially detecting a significant improve-
ment in patients treated with WPRT, the difference was
no longer significant when the
updated results of the trial were published.
The European Groupe d’Etude des Tumeurs Uro-Ge´nita-
les 01 trial failed to detect a difference between
PORT andWPRT, although the trial included a significant
number of patients with low-risk disease, as 51.3% of
patients had less than a 15% likelihood of lymph node
involvement, as predicted by the Roach formula. In addi-
tion, the radiation dose administered in that trial (median
69Gy) might now be considered substandard.
Even though four prospective trials have been conducted,
the optimal treatment for patients with advanced or
aggressive prostate cancer remains uncertain.
Nomograms and equations are the most practical way to
estimate the risk of LNI however, one should be aware of
the tendency for them to underestimate the true risk.
WPRT continues to be hotly debated and no randomized
trial has shown a survival benefit yet.
It is not clear whether patients undergoing WPRT derive
more benefit from hormonal therapy than those receiving
PORT, but in the RTOG 9413 trial, an unexplained impro-
vement in outcome was seen in patients who received
WPRT, in addition to neoadjuvant and concurrent hormo-
nal therapy. 
Based on the findings of RTOG 9413, of the European
Groupe d’Etude des Tumeurs Uro-Ge´nitales 01 and
retrospective studies it is clear that additional studies are
indicated. The RTOG has an ongoing phase III trial
(RTOG 0534) of short-term ADT with WPRT or prostate
bed only RT in patients with a rising PSA after prostatec-
tomy. The relatively low doses used in RTOG 9413 and
the failure to use conformal techniques and image gui-
dance may have compromised the ability to demonstrate
the full benefits of WPRT. The RTOG is also planning to
launch a new study
(RTOG 0924) to test the benefits of WPRT where the pri-
mary endpoint is OS. Pending the widespread availabili-
ty of accurate nodal staging options (e.g., nanoparticles,
PET) prophylactic radiotherapy remains to be investiga-
ted as well as AD with or without WPRT. Studies confir-
ming the utility of new imaging modalities are likely to
deeply change how this issue is addressed and how the
solutions may change.
The study by Widmark et al. [1] indicates a significant
superiority of the endocrine plus radiotherapy treatment
compared with endocrine treatment alone in patients with
locally advanced prostate cancer. The endocrine treat-
ment plus radiotherapy resulted in a substantial reduction

in prostate cancer mortality. This significant difference,
which at 10 years reached 12%, also translated into
improved difference in overall survival (9·8%). 
In conclusion most of these data refer to high risk patients
with a substantial risk of nodal pelvic involvement and,
maybe, microscopic distant metastases. Differences
among the studies do not allow to draw conclusions.
Some argue that prophylactic irradiation of lymph nodes
is recommended in head-and-neck, rectal, anal, breast,
and other solid tumors.
and claim for a similar attitude toward PC. If we want to
use the head-and-neck, rectal, anal, breast, and other solid
tumors example to support WPRT in cancer of the prosta-
te we cannot forget that a systemic therapy is usually
recommended in these patients in the presence of risk fac-
tors and that AD seems to be a reliable and tolerated
systemic treatment.
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RISK MANAGEMENT IN RADIOTHERAPY

M. Scorsetti

Radiotherapy and Radiosurgery, Istituto Clinico

Humanitas, Rozzano (MI)

Radiotherapy (RT) is a very complex medical process
that might expose patients to unwanted risks due to many
factors. First of all, patients that undergo a RT treatment
are generally affected by cancer and for this reason, they
are often in critical physical conditions. Moreover, these
patients are often treated, at the same time, with other the-
rapies, such as chemotherapy or surgery, in order to reach
the best results with minimal damage. These multiple tre-
atments debilitate the patient and make she/he extremely
vulnerable. Furthermore, the RT process is characterised
by a deep interaction between completely automated fun-
ctions, delivered by advanced hardware and software
technologies, and human decisions and activities, as
many health professionals are involved and many interac-
tions between the patient and the professionals take place
[1]. All these peculiarities make the RT process potential-
ly at risk for the patient. In fact, despite the adoption of
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quality assurance programs and a tight monitoring of the
process, literature reports an increasing
concern for adverse events in radiation oncology [2-6],
the consequences of which are sometimes fatal or stron-
gly disabling for the patient. These evidences clearly
reveal that quality and safety in radiation oncology stron-
gly depend on a correct management of risks, which
should be mapped and evaluated systematically [5].
The analysis and control of adverse events (AEs) can be
done by means of different approaches either retrospecti-
ve or prospective.
Any time, an AE occurs, retrospective analysis is applied to
investigate and correct all the criticalities that paved the
way to the event, and to prevent it from happening again.
Among these methodologies, the most widely used is the
root cause analysis (RCA), aimed at identifying the root
causes of near misses or AEs [5]. The practice of RCA is
based on the belief that problems are best solved by attem-
pting to correct or eliminate root causes, as opposed to
merely addressing the immediately obvious direct causes.
Other approaches to manage AEs are represented by audit
techniques, data collection and statistical processing of
incident reports. Indeed, voluntary reported AEs are often
classified and collected into databases aimed at establi-
shing standard taxonomies of the most frequent errors in
the RT process [2-4,6-8]. 
Another category of methodologies suitable to analyse
the risk of a clinical process is represented by proactive
analysis. Various proactive approaches are available in
literature, among them, process mapping, value stream
mapping, fault tree analysis (FTA) and failure mode
effects and criticality analysis (FMECA) [9,10]. A proac-
tive approach allows to study the whole process or part of
it, independently from the occurrence of an AE, to identi-
fy and evaluate the prevalence of all the ways in which
the process may fail, impairing the achievement of the
expected results. It also enables to prioritise and assess
the expected benefits of corrective actions. This appro-
ach, when involving professionals of good experience,
can be considered as more complete if compared to a
retrospective analysis, as it allows identifying criticalities
that could never be underlined if an AE did not occur or
was not reported. Proactive analysis is the one that best
suits to a complex process like RT [9,10].
In our RT and radiosurgery department we applied a pro-
active analysis using the systematic application of the
FMECA method [11].
The analysis, performed by a working group made of
experts of the RT unit, was organised into the following
steps: (a) complete and detailed analysis of the process
(integration definition for function modelling); (b) identi-
fication of possible failure modes (FMs) of the process,
representing sources of adverse events for the patient; (c)
qualitative risk assessment of FMs, aimed at identifying
priorities of intervention; (d) identification and planning
of corrective actions.
A quantitative analysis was made by means of the IDEFØ
(Integrated DEfinition Function). IDEFØ is a flexible
modelling technique that clearly describes the process
activities by their inputs, outputs, controls, and mecha-
nisms. The description of each activity can be refined into
greater and greater detail according to the requirements

and main objectives of the analysis. The general structu-
re of IDEF Ø is shown in Fig. 1 
The RT process was completely mapped using IDEF Ø.
Organizational and procedural corrective measures were
implemented. A set of safety indexes for the process was
integrated within the traditional quality assurance indica-
tors measured by the unit. A strong commitment of all the
professionals involved was observed and the study revea-
led to be a powerful ‘‘tool” for dissemination of patient
safety culture.
The feasibility of FMECA in fostering radiotherapy safe-
ty was proven and it appears as a powerful and simple
tool for prospective, multidisciplinary evaluation of
patient safety in a radiotherapy department. Nevertheless,
some lessons learned as well as weaknesses of current
practices in risk management open to future research for
the integration of retrospective methods (e.g. incident
reporting or root cause analysis) and risk assessment.
In summary, quality and safety in radiation oncology
significantly depend on a correct management of
risks[1,5, 11-13]. In the last few years, some RT depar-
tments began to monitor and collect errors in the RT pro-
cess [11]. The introduction of efficient and objective pro-
cedures is strongly suggested for monitoring and preven-
ting the risks.
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LA RADIOTERAPIA ONCOLOGIA NELLE REGIONI
IONICHE DEL SUD ITALIA: COME E’ CAMBIATA E
QUALI SONO I BISOGNI

G. Silvano

Dipartimento di Radioterapia, P.O.S.G.Moscati- Taranto

Introduction: In the last ten years Radiation Oncology
(RO) is deeply changed. Radiotherapy alone or as neoad-
juvant or adjuvant treatment, given concurrently or not
with chemotherapy or targeted therapy, has been confir-
med in the cure for many kinds of tumours or introduced
in some neoplastic disease like gastric cancer or hepato-
carcinoma. Improvements in technology increased treat-
ment accuracy and reduced side effects enlarging radio-
therapy indications and roles. The number of patients
treated in our centres is growing facilitated by a wider
availability of radiation therapy units and by a sharp
reduction of waiting time. But the increasing role of
radiotherapy to cure cancer often does not translate in a
heavy role for radiation oncologists in the decisional
management of cancer patient. Many times the final choi-
ce for therapy and drug prescription is not taken by radia-
tion ocologists even when radiation therapy is the main
therapy or it is given concurrently with radiosensitizer or
drugs enhancing radiation. Aims of this work is to analy-
se how some RO centres belonging to Southern Italy as

the Ionic Regions have been growing in the last ten years;
which technology is actually implemented and which are
technological and cultural needs for radiation oncologists
operating in this area.

Materials and Methods: information about technolo-
gical availability for each radiation centre in the Ionic
area were obtained by the regional AIRO referents or in
some case directly from the chiefs of RO Departments.
Information about drug prescription capability, oncologi-
cal patient management and interaction with other specia-
lists, mainly medical oncologists, were obtained from
data of a national and European overview promoted in
2010 and first presented at the 2010 AIRO National
Congress [1] after a questionnaire was sent to radiation
oncologists asking about limitation in prescription of
antineoplastic drug, hormonal inhibitors, radiation sensi-
tizer or radio protective drugs. Radiation Oncologist role
in making oncological decision was requested to the
Italian colleagues only.

Results: about 6,700,000 people live in the three Ionic
Regions: Apulia, Basilicata and Calabria. In Apulia three
new centres have been implemented in the last ten years
(Foggia, Taranto and a private radiotherapy unit with two
LINACs in Lecce), four centres have been completely
renewed (Barletta, Brindisi, the Oncologic Centre in Bari
and Lecce), one has been upgraded (San Giovanni
Rotondo) while one is still waiting to be upgraded
(University of Bari). At the present time there are twenty
LINACs working to cure 4,100,000 people, one every
205,000 inhabitants but in four centres working hours are
limited because the number of radiation therapist. When
the Radiotherapy Centre of the University of Bari will be
upgraded twenty-two LINACs, one every 190,000 inha-
bitants, shall operate. In Basilicata (590,000 inhabitants)
there is a radiation oncology centre with three LINACs.
The centre, activated in 1999 has been recently upgraded
with a new LINAC with Cone-beam-CT facility. In
Calabria (2,010,000 inhabitants) there are three centres
with seven LINACs which are working since 2000: one
LINAC every 300.000 inhabitans. In the last ten years
LINACs number in the Ionic area increased from one
machine every 420,000 inhabitants to one LINAC every
220,000 inhabitants. In spite of this LINACs number does
not still corresponds to the mean national standards, one
LINAC every 150.000 - 200,000 inhabitans [2], and
technology is not up-to-date too. In Apulia Cone-Beam-
CT is available only in three centres and IMRT dose deli-
very only in four centres. In Basilicata and Calabria
Cone-Beam-CT technology and IMRT have been imple-
mented only in one centre. CT simulators are still not yet
available in all centres. No high technology device like
Cyberknife, Helical Tomotherapy or High-precision
LINAC is active until now in the Ionic area, but in 2012
a Tomotherapy shall be implemented in Catanzaro and a
Cyberknife unit could be implemented in Bari. 
Regarding drug prescription, antineoplastic drugs mana-
gement in Italy is regulated by national and regional laws
and rules which are different region by region in the
Country. In other European countries variability is not
such wide. According to national laws and guidelines
radiation oncologists can prescribe antineoplastic drugs,
antiemetics, or supplements in the majority of countries
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while in some countries they are excluded partially or
totally from prescription of antineoplastic drugs, suppor-
tive care and radiation sensitizers or enhancers. In this
case medical choices are made by medical oncologists
mainly or/and other specialist physicians as urologists,
thoracic or gynaecological surgeons.
In Italy seventeen regions have an official list of the drugs
which, region by region, can be prescribed by physicians
belonging to the National Security System of Health. An
Oncologic Regional Steering Committee or an Oncologic
Network has been established in 14 out of 18 regions but
committees meet regularly in 6 out of 14 regions only.
Radiation oncologists are full active members of the
oncological regional steering committees in 12/14
regions; radiation oncologists are asked to be present in
some occasion in 2/12 regions; in some other regions they
are not included at all. Radiation oncologists can prescri-
be any antineoplastic drug, antiemetics, hematopoietic
growth-factors, targeted therapies, hormonal competitors
or antagonists in 13 out of 19 regions (Abruzzo, Apulia,
Basilicata, Calabria, Latium, Liguria, Lombardy,
Marches, Molise, Piedmont, Tuscany, Umbria, Sardinia).
There are limitations for one or more drugs in some other
regions (Trentino, Friuli, Emilia Romagna). In few
regions radiation oncologist cannot prescribe any oncolo-
gic drug (Veneto, Bolzano County). In Campania pre-
scription rules vary according the County. In Sicily there
are some limitations for antineoplastic drug prescription
not orally administered if Radiation Oncology
Departments do not have a ward. Antiemetics and
Amifostine can be prescribed by radiation oncologists of
all Italian regions. In Europe radiation oncologists have
some kind of extensive limitations to prescription mainly
in three countries: Poland, Netherland and Romania. 
After all radiation oncologist from Ionic area has less
limitations to prescribe drugs than some other Italian or
European colleague. Although Ionic radiation oncologist
has no limits to prescribe drugs, the role in the fully clini-
cal management of the cancer patients is secondary often.
Many times patients are referred to radiation oncologist
after a first therapeutic approach as a chemotherapy or
surgery, out from an interdisciplinary counselling and
without any provisional therapeutic program. In many
centres medical oncologist choices antineoplastic drug
and decide dosing even when chemotherapy is concurrent
to radiation. No Radiation Oncology Department has a
ward or a day-hospital unit specific to administer antineo-
plastic drugs.

Conclusions: This survey shows how RO substantial-
ly improved in the Ionic area in the last ten years. LINAC
availability is going to be comparable with national stan-
dard, but some steps must be done to upgrade existing
machines or to renew them. CT simulators are still not yet
available in each centre. No high technology machine
(Cyberknife, Helical Tomotherapy, High precision
LINAC) is still operative. Technology is not the only arm
that radiation oncologist has to cure cancer: the other
arms are clinical intelligence and knowledge. Radiation
oncologist is often considered as a technician ad not as a
clinician who can made choices to cure cancer patient in
the best way. In some realities radiation oncologist is not
allowed even to prescribe and to manage drugs active as

radio sensitizers or drugs whose positive interaction with
radiotherapy is well known and reported in the literature.
But up-to-date technology and drug prescription capabili-
ty are only instruments. Radiation oncologists must reco-
ver a clinical dimension as quickly as possible if they
want to participate as leading actors in oncology. The
price for radiation oncologists to have a leading clinical
role is to claim an active role to resolve fully the clinical
cancer patient problems, spending time and human
resources and capability on these problems too, not limi-
ting their access simply to deliver radiation dose with the
best available technology even under an order by other
specialists. AIRO must support this process with a double
action: to enlarge members technical and oncological
knowledge from one side, from the other side to ask for
common rules all over the Country for management of
patients and prescription of antineoplastic drugs not to
discriminate radiation oncologists. Last but not least, to
increase the presence of radiation oncologists in
Oncologic Regional Steering Committees. 
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IRRADIAZIONE MAMMARIA (WHOLE BREAST
IRRADIATION) IPOFRAZIONATA: VALUTAZIONI DI
APPROPRIATEZZA, EFFICACIA ED EFFICIENZA:
PRO

M. Stefanacci

Radioterapia Ospedale di Pistoia

Post-operative radiotherapy (RT) for early breast cancer
treated by breast conserving surgery is an established tre-
atment, but the issue of the optimal RT fractionation sche-
dule remains unresolved. The most widely employed
schedule for whole breast irradiation is 50 Gy in 25 frac-
tions, while a variety of Shorter (hypofractionated) RT
schedules have also been used in clinical practice. A sur-
vey of Ontario RT centres alone identified 48 different
dose fractionation schedules. It is important to choose the
appropriate schedule to preserve the advantages of such
an approach without incurring increased toxicity. 
There is a theoretical radiobiological advantage in that
breast cancer appears to be more sensitive to fraction size
than initially thought. This means that fewer and larger
fractions produce adequate tumor control without a con-
sequent increase in late effects to normal tissues.
It is possible to identify a hypofractionated schedule equi-
valent to a conventionally fractionated regimen in terms
of a specific late adverse effect. For fraction sizes in the
range of 1 to 6 Gy, the linear-quadratic model appears to
offer a reliable guide. 
Some studies have been shown that breast carcinomas
have an α/β ratio of around 4 Gy, close to late reacting
normal tissues. Consequently, hypofractionation in breast
cancer may have a reasonable radiobiological back-
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ground as more tumor cells will be killed by a high dose
per fraction compared with the conventional 2 Gy per
fraction, and would potentially compensate for repopula-
tion of tumor cells during RT. 
Based on large randomized clinical trials of whole breast
irradiation, the analysis from multiple institutions yields
α/β ratios in the range of 0.75-5.01 Gy, supporting that
breast cancer has a low α/β ratio. Such a low α/β ratio
suggests that hypofractionated radiotherapy regimens
may be advantageous for breast cancer 
Data from randomized trials confirm the safety and effi-
cacy of schedules using fraction sizes of around 3 Gy,
provided the correct downward adjustments to total dose
are made. 
Some studies report that breast dimensions are predictive
for late effects/cosmetic results, while other studies do
not confirm it. Any report on cosmetic results in this
study would be unreliable due to the short follow-up time.
Nevertheless, worse cosmetic results have been reported
for dose per fraction that exceeded 3.5 Gy, but good to
excellent cosmetic results are reported with scheduled use
of 2.5-2.75 Gy per fraction.
Three recent randomized trials, a Canadian trial and the
UK Standardisation of Breast Radiotherapy Trial
(START A; START B), involving a total of more than
7.000 women, have confirmed that hypofractionated
whole breast radiation after breast conserving surgery is
equivalent in terms of both local recurrence and cosmetic
outcome when compared with conventional fractionation.
In the Canadian trial, women with early breast cancer,
defined as T1-T2, treated with breast conserving surgery
and Level I and II lymph node dissection were randomly
assigned to receive whole breast irradiation with 42.5 Gy
in 16 fractions over 22 days or whole breast irradiation
with 50 Gy in 25 fractions over 35 days. No difference
was detected between the two fractionation schedules at 5
years’ median follow-up with regard to disease-free sur-
vival, overall survival, or late effects of radiation on nor-
mal tissues. The UK START trials provided further evi-
dence of the efficacy and safety of hypofractionated
radiotherapy schedules. 
In the START A trial, patients were randomized to con-
ventional 50 Gy in 25 fractions over 5 weeks versus 41.6
Gy in 13 fractions or 39 Gy in 13 fractions over 5 weeks.
In the START B trial, patients were randomized to con-
ventional 50 Gy in 25 fractions over 5 weeks versus 40
Gy in 15 fractions over 3 weeks. There was no difference
in local relapse rates at 5 years between conventional and
hypofractionated schedules and cosmetic outcome was
similar in all groups, except the 39 Gy in 13 fraction sche-
dule where cosmetic outcome was better. The data are
consistent with the hypothesis that breast cancer and the
dose-limiting normal tissues respond similarly to change
in radiotherapy fraction size.
The Royal Marsden Hospital/Gloucestershire Oncology
Centre and Ontario trials entering a total of 2644 women
with mainly axillary node negative tumours of 5 cm dia-
meter were the subject of a 2008 Cochrane review of alte-
red radiotherapy fractionation in early breast cancer.
Radiotherapy fractions larger than 2.0 Gy did not appear
to affect local-recurrence free survival (absolute differen-
ce 0.4%), breast appearance (p = 0.86), survival at five

years (p = 0.75), late skin toxicity at five years (p = 0.98),
or late radiation toxicity in subcutaneous tissue (p =
0.99). The review concluded that the use of unconventio-
nal fractionation regimens did not affect breast appearan-
ce or toxicity, not appear to affect local cancer relapse. 
However, in the recent update of the Canadian trial at 12
years median follow-up, an unplanned subgroup analysis
suggested that, although there was no difference between
conventional and hypofractionation schedules for patients
with Grade 1 and Grade 2 disease, patients with Grade 3
cancers had an increased risk of local relapse after hypo-
fractionated radiotherapy. The cumulative incidence of
recurrence in the high-grade group (233 patients) was
15.6% in the hypofractionated group compared with
4.7% in the conventionally fractionated group (p = 0.01).
A recent trial published in the Red Journal investigated
whether the risk of local relapse was higher after hypofrac-
tionated compared with conventionally fractionated radio-
therapy in patients with Grade 3 early breast cancers in a
cohort of 1.335 patients after a median follow-up of 12
years. In total, 252 (18.9%) patients received conventional-
ly fractionated radiotherapy and 1.083 (81.1%) patients
received hypofractionated radiotherapy. This retrospective
study shows no evidence that hypofractionated radiothera-
py with doses between 42.5 and 44 Gy in 16 fractions is
inferior in terms of local control compared to conventional-
ly fractionated treatment (45-50 Gy in 25 fractions) in
patients with Grade 3 early breast cancer. The 10-year
cumulative rate of relapse was 6.9% in the hypofractiona-
ted group and 6.2% in the conventionally fractionated
group (p = 0.99). Multivariate model showed that fractio-
nation group was not associated with increased risk of local
relapse (p = 0.88). Distant relapse and death from breast
cancer were not statistically different between the fractio-
nation groups. No evidence that hypofractionation is infe-
rior to conventional fractionation for breast conserving the-
rapy in patients with T1-T2, N0, M0 Grade 3 breast cancer
were found in this large population-based series. 
Although it is usually difficult to compare treatment
results because of differences in many factors, such as
patient selection, chemo/hormonotherapy, differences in
breast size, and radiation dosimetry, RT techniques, etc.,
non-randomized/retrospective studies are increasingly
published from various centers in the world reporting
equivalent results.
Potential benefits of the overall shorter treatment time
improved local tumor control and include greater conve-
nience, although the latter benefit remains to be tested.
Adjusting fraction size across the breast is a good way of
matching dose to tumor relapse risk. A modest reduction
in fraction size to breast tissue remote from the tumor bed
and at low risk of local tumor relapse is expected to redu-
ce late adverse effects without significant loss of tumor
control. The corollary is that dose escalation to the index
quadrant, whether by hypofractionation or by a sequential
boost dose, will result in a greater relative increase in late
adverse effects than tumor control, a therapeutic disad-
vantage that can be overcome only by exploiting a mar-
ked dose-volume effect.
Hypofractionation is attractive both to patients and radio-
therapy service providers. It allows for shorter overall tre-
atment times with fewer hospital visits and therefore
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reduces treatment costs.
Most of the patients come from remote areas, and they
either travel long distances daily to attend the RT facility
or they stay at the hospital area, being far from home for
5 weeks or more. Patients can be back at their homes and
their jobs earlier, and RT departments would have faster
patient turnover and shorter waiting lists.
In conclusion, on the basis of level I evidence from four
clinical trials, there appears to be no reason to avoid
modest hypofractionation for the adjuvant treatment of
women requiring whole breast radiotherapy in any iden-
tifiable subset of subclinical breast cancers.
Finally we evaluate the incidence of loco-regional recur-
rence (LRR) and the cosmetic results in a group of
patients with breast cancer treated with a hypofractiona-
ted schedule of adjuvant radiotherapy after conservative
surgery in our Radiation-Oncology Department in Pistoia
and in University of Florence. 

Materials and Methods: Between 1997 and 2011, a
series of 1355 women with BC (61.4% Stage I; 29.1%
Stage II; 9.5% Stage III) received a total dose of 44 Gy in
16 fractions of 2.75 Gy over 4 weeks. The tumor bed
boost was given by electrons. Ductal carcinoma was the
most represented histological type (79%), lobular carci-
noma was diagnosed in 11% of patients. 97% of patients
had negative post-surgical margins; 3% had close or posi-
tive surgical margins. Hormonal status was positive
(estrogen and/or progesterone receptors positive) in
82.8% of cases. 77% of patients received adjuvant hor-
monal therapy; 26% of patients underwent adjuvant che-
motherapy.

Results: After a median follow up of 5.3 years (6 -
114 months), the overall rate of LR was 1%. 90% of
patients had breast relapse while 10% developed nodal
recurrence. Three percent of patients developed DM with
an overall DM free-survival of 97%. Concerning cosme-
tic results, we found that 93% of patients had grade 0 late
toxicity, 6% had grade 1 and 1% of patients had grade 3
late toxicity. No patients developed grade 4 toxicity.

Conclusions: Hypofractionated RT in BC patients
resulted in an effective treatment in terms of local control
with good cosmetic results.

STAGE I SEMINOMA: A REVIEW AND UPDATE

S. Tana,1 S. Palazzi,2 B. Avuzzi3

1SC Radioterapia 2 Fondazione IRCCS Istituto dei
Tumori Milano; 2UO Radioterapia Ospedale S. Maria
delle Croci Ravenna; 3SC Radioterapia 1 Fondazione
IRCCS Istituto dei Tumori Milano

Introduction: Germ cell tumors (GCT) are rare cancers,
but are the most frequent malignancy in males between
15 and 35 years. Approximately 60% of CGTs are pure
seminomas [1]. 
Patients with stage I disease have an excellent prognosis
with a cause-specific survival rate close to 100%.
Because of the high sensitivity to radiation and platinum-
based chemotherapy, virtually all patients can be cured with
the adjuvant treatment (radiotherapy or chemotherapy). 
Nevertheless, the approach to the stage I seminoma has
changed, because the attention of the researches focused

on the reduction of the treatment-related complications. 
The question now is ” how can we obtain the same excel-
lent cure rate with the minimum risk of short-and long-
term toxicity?”

Radiotherapy: For about six decades, adjuvant radio-
therapy has been the standard treatment of stage I
patients. Until the beginning of the 1980’s a dose of 30
Gy/15 fractions was delivered to para-aortic and ipsilate-
ral iliac lymph nodes (commonly know as “hockey stick”
or “dogleg” or extended-field radiotherapy). This strategy
has high efficacy: in field recurrences are rare and the
overall relapse rate varied from 0,5% to 5% in large sin-
gle and multi-institutional series.
However the extended-fields radiotherapy has been asso-
ciated with increased risk of late gonadal toxicity, cardio-
vascular disease and development of secondary mali-
gnancies [2-5].

Spermatogenesis: Although the controlateral testis is
not located directly in the radiation field, scattered dose
may be significant, and may cause depression of sperma-
togenesis and compromise future fertility.
A dose between 0,2 and 0,5 Gy may produce temporary
aspermia, while higher dose may preclude recovery of
spermatogenesis. The mean gonadal dose, in patients
receiving standard extended-field radiotherapy, is 0.32
Gy. Testicular dose is significantly correlated to the
patient’s thickness and to the symphysis-to-testicle anato-
mical distance [6].

Cardiovascular morbidity: Huddart [4] and Zagars [3]
reported a significant risk of cardiovascular disease
(CVD) in long term survivors after infradiaphragmatic
radiotherapy. The etiology is unclear. Moreover in a
recent study performed by the Netherland Cancer
Institute (2512 testicular cancer survivors with median
follow-up of 18,4 years), the risk of CVD was found asso-
ciated only with mediastinal irradiation [7].

Second non-germ cell cancer: Long-term follow-up
shows that radiotherapy treatment for testis cancer is
associated with an increase risk of 2nd non-testicular can-
cer. Travis et all reported significantly higher risk than in
normal population especially for esophageal cancer,
gastric cancer, pancreatic cancer, bladder cancer, colorec-
tal cancer, pelvic sarcoma, lung cancer and malignant
mesothelioma. [5].
The overall relative risk was 2.0 with the peak between
10 and 20 years after treatment. 

Alternative strategies: Active surveillance:
Surveillance policy has been the first alternative approach
explored by several groups in the 1980’s in prospective
non-randomized studies. The relapse rate after orchiecto-
my alone is approximately 15% to 20% in para-aortic
lymph-nodes. At relapse, most patients can be successful-
ly treated only with retroperitoneal radiotherapy. Cause-
specific survival is excellent. Active surveillance permits
to avoid development of side effects without compromi-
sing survival rate. Nevertheless, in the pooled analyses
performed by Warde et al.[8], involving 638 patients sub-
mitted to surveillance protocols, 6% of relapses occurred
after 5 years; this consequence represents the main disad-
vantages of this policy that implies, moreover, an expen-
sive, long-term, clinical and radiological follow-up (at
least 10 years) and requires a strong patient’s compliance.
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New radiotherapy technique: During the 1990’s, two
multicentric phase III trials were performed by MRC and
EORTC. Purpose of these studies was to evaluate the
impact of dose and volume reduction on overall and disea-
se-free survival and on radiotherapy related side effects. 
The low rate of pelvic relapses reported in stage I tumors
(<5%) induced to study the omission of pelvic irradiation.
The MRCTE10 trial analyzed the reduction of target
volume: 478 stage I patients with undisturbed lymphatic
drainage, were randomized to receive abdominal radio-
therapy (30 Gy/15 fractions) with extended field (DL) or
without ipsilateral pelvic nodes irradiation (PA). In the
group of 236 patients randomized to receive PA irradia-
tion alone, acute haematological and gastro-intestinal
toxicity was reduced. Also toxicity to the remaining testi-
cle was lower and recovery of spermatogenesis, within
the first 2 years, was significantly improved, in patients
with pre-radiotherapy normal sperm count and in those
with abnormal sperm count. 
With a median follow-up of 4.5 years, 18 relapses, 9 in
each group, have occurred. All the four pelvic recurrences
were in the PA arm. The 3 years OS was 99.3% and
100%, in PA and DL arm respectively [9].
This volume modification caused a change in the distri-
bution of relapses: after DL irradiation, relapses are extre-
mely rare in the pelvis, while, after PA irradiation, pelvic
recurrences are more frequent and can occur several years
after the treatment [10]. Thus, in these patients, CT scan
of the pelvis for at least 5 years is recommended to ensu-
re prompt detection of recurrence [11].
The MRCTE18/EORTC30942 trial investigated the dose
de-escalation. Six-hundred-twenty-five patients were ran-
domized to receive 20 Gy/10 fractions or 30 Gy/15 frac-
tions (PA and DL in both arms). With a median follow-up
of 61 months, the 20 Gy arm showed a slightly lower
acute toxicity rate, while the relapse rate were not signi-
ficantly different. [12].
In the analysis of Travis [5] on radiation-induced cancer
in long-survivors, was reported the estimated mean dose
received by organs at risk, during adjuvant radiotherapy.
The organs in the upper abdomen (stomach, pancreas)
take advantage only from dose reduction, as they are par-
tially involved in the irradiation fields. The dose received
by the pelvic organs (bladder, rectum, prostate) is, at the
opposite, dramatically lower. Therefore, the risk of
second non germ-cell cancers in the pelvis may be redu-
ced in patients treated with modified radiotherapy. 
Currently, the quality of treatment is greatly improved in
each step of irradiation setting (target volume definition
with CT/PET imaging, 3D-CRT/IMRT with DVH analy-
sis, set-up control with IGRT); therefore the use of these
techniques allows a maximal sparing of the OARs and
could further reduce long-term related side effects.

Adjuvant chemotherapy: Cisplatin-based chemothera-
py is the gold standard in treating advanced testicular can-
cer. Carboplatin has been investigated as an alternative stra-
tegy to radiotherapy or surveillance in stage I seminoma.
In 2005 Oliver performed a randomized phase III trial,
involving 1447 patient, to comparing adjuvant radiothe-
rapy and a single course of Carboplatin (AUC7). 
With a median follow-up of 6,5 years in both treatment
groups, the 5 years RFRs were 94,7% for the Carboplatin

arm versus 96% for radiotherapy arm [15]. Most of the
recurrences in chemotherapy arm occurring in the retro-
peritoneal lymph nodes (similar to surveillance). 
Results from the Spanish Germ Cell Group using a risk-
adapted policy show a recurrence rate of 3.8% after two
cycles of adjuvant Carboplatin (AUC 7) in the group of
patients with one or both risk factors [16].
The optimal dose of adjuvant Carboplatin remains deba-
ted, and some advocating two cycles. There are, as yet, no
data proving that two cycles have improved efficacy,
although there are suggestions that dose intensity may be
important [15,17]

Risk-adapted management: Unfortunately, risk fac-
tors for relapse in stage I seminoma are difficult to iden-
tify and validate. Combining 3 surveillance series, Warde
[8] found that tumor size > 4 cm and rete testis involve-
ment are able to predict relapse (risk 12% for patients
with none, 16% with one, and 32% with both features).
The Spanish Germ Cell Cancer Cooperative Study Group
proposed a risk-adapted approach with surveillance reser-
ved for low risk patients (none risk factor) and adjuvant
chemotherapy for intermediate- high risk patients (one or
both risk factors). After two cycles of adjuvant
Carboplatin (AUC 7), intermediate-high risk patients
recurrence rate was 3,3% [16].

Conclusion: Surveillance requires intensive follow-
up for at least 5 to 10 years after orchidectomy, with
repeated imaging and radiation exposure. The radiation
dose received by CT is not trivial; indeed, a recent publi-
cation proposed that such doses could increase the risk of
developing a secondary malignancy [18].
Adjuvant chemotherapy requires a longer follow-up to
better explore long-term outcome. 
In addition, the relapses after Carboplatin occur in the
retroperitoneum, requiring abdominopelvic CT scans at
regular intervals, like in surveillance. In contrast, relapses
after RT are almost exclusively outside the retroperito-
neum (usually thoracic), making such testing unnecessa-
ry. The need for post-treatment imaging also requires
increased patient compliance compared with RT.
The risk-adapted strategy is not recommended because
risk factors have not been independently validated. In
addition the high risk group has a probability greater than
65% to be relapse-free on surveillance, so this model is
not clinically useful to distingue patients who need the
adjuvant treatment.
Prolonged follow-up is necessary to evaluate the impact
of modified radiotherapy on the treatment-induced cancer
and on the incidence of pelvic relapse. Nevertheless, the
international guidelines recommend radiotherapy only to
retroperitoneal para-aortic nodes at dose of 20 Gy
[13,14].
The advantages and disadvantages of each approach
should always be carefully discussed with patients to ena-
ble informed decisions.
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TOWARD NEW CONDITIONING REGIMENS FOR
HSTC?

S. Vagge
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Ricerca sul Cancro, Genova, Università degli studi di
Genova

Over the past forty years, bone marrow transplantation
and hematopoietic stem cell transplantation have been
used with increasing frequency to treat numerous mali-
gnant and non-malignant diseases. The combination of
chemotherapy, radiotherapy and biologic therapies in pre-
paration for hematopoietic stem cell transplantation
(HSTC) is referred to as conditioning regimen. There are
few randomized studies comparing conditioning regi-

mens and the majority of the data comes from phase II or
retrospective analysis and the choice of the ideal regimen
should take into account numerous factors as the stem
cells source, disease stage at the time of transplant, co-
morbidities and the patient’s age.
Aim of conditioning is to achieve the lowest rate of relap-
se with a tolerable toxicity. Different sources of HSC have
to handle many hurdles to reach the result. In the autolo-
gus transplantation the goal is to provide the highest tole-
rable dose of therapy to achieve enough dose density to
overcome tumor resistance. For allogenic transplantation
the conditioning regimen is designed not only to overco-
me tumor resistance but also to provide immunosuppres-
sion to avoid failure of engraftment and prevent graft ver-
sus host disease (GvHD) potentially maintaining the the-
rapeutic effect of graft versus tumor GvT and also to crea-
te space in host marrow microenvironment. For allogenic
transplantation, conventional myeloablation based on high
doses of Cyiclophosphamide and TBI or Cy-busulfan
transplant remains the therapy of choice for younger
patients without co-morbidities in the absence of results
from prospective, controlled trials [1]. In an attempt to
decrease relapse, additional alkylating agents have been
added to the Cy-TBI or BuCy regimen. The most common
additions have been cytarabine [2], etoposide [3-4], thio-
tepa [5], melphalan [6] or Bu and reduced dose TBI[7]
along with Cy but no clear evidence might define the stan-
dard one. The high rates of transplant-related morbidity
and mortality observed with traditional myeloablative
conditioning regimens have restricted the use to young
and healthy patients. The development of reduced intensi-
ty conditioning (RIC) is based on the notion that the GvT
contribute to the curative potential of allogenic stem cell
transplantation without the toxicity of high dose myeloa-
blative conditioning (MAC) [8-9] but maintaining the goal
of prevent graft rejection. Recently a meta-analysis shown
that RIC compared with MAC had a better 1-yr OS and
consistently equivalent rate of OS after 2-yr but with
lower rate of DFS for higher relapse rate and TRM by lon-
ger follow-up. The author’s conclusions are that RIC is
benefit for older patients with major organ dysfunctions,
or using another key lecture, RIC might not be indicated
in those relatively healthy patients at high risk of relapse
[10]. In this historical setting the total body irradiation
(TBI) played a central role from the first experience of
myeloablation to the development of low-intensify non-
myeloablative conditioning regimens. The radiobiological
bases of TBI have been deeply investigated in both the
MAC and RIC conditioning regimens [11] but from few
years the radiation oncologists transfer their research
focus from the biology of fractionation to the technologi-
cal implementation of dose delivery with the aim of reno-
vate a technique that never changed along fifty years. 
The development of intensity modulation radiotherapy
IMRT and image-guided radiotherapy IGRT reach also
the field of HSCT conditioning in 2005 with the first dosi-
metric feasibility study of total marrow irradiation (TMI)
with Helical Tomotherapy [12]. New challenges start
from that pioneer study for radiation oncologist. For the
first time it becomes possible to define histograms of
dose and volume distributions (DVHs) for the whole
body’s organs. Furthermore now it’s possible to spare
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healthy tissues and reach the chance of escalating the
dose. Several clinical trials suggested the idea that to
increase the antitumor effect you should enhance the dose
of TBI [13-14]. Two prospective randomized trials from
the FHCC demonstrated significantly lower relapse pro-
babilities after dose-escalated TBI (15.75 Gy) compared
to standard-dose TBI (12 Gy) as conditioning therapy for
Allo-SCT of acute myeloid leukemia or chronic myeloid
leukemia in chronic phase [13-14]. A survival benefit was
not seen, because of an increase in transplant-related mor-
tality (TRM), attributed to GvHD, veno-occlusive disea-
se (VOD), and cytomegalovirus pneumonia. Petersen,
evaluating the tolerability of unshielded total body irra-
diation with Cy-120 mg/kg administered before TBI as
preparative therapy for both autologous and allogeneic
SCT, identified the maximum tolerated dose of TBI to be
16 Gy [15] and the prevalence of grade 3–4 regimen-rela-
ted toxicities increased with increasing radiation dose. So
the evidence based on radiobiological knowledge of TBI
becomes the basis for new clinical research with new
boundaries in IMRT-IGRT era.
TMI is going to be widely diffused around the world and
several studies compare different dose distributions bet-
ween helical tomotherapy and Linear Accelerators
(LINACs) as Varian with or without Rapid Arc-VMAT. A
good target coverage in the selective irradiation of the
whole bone marrow is referred in all the studies. The
median dose reduction for healthy tissues, from the pre-
scription dose, ranged from 66±7% for lenses, 51±13%
for oral cavity, 51±5% for lungs, 47±10% for heart,
51±9% for liver and 55±7% for kidneys [16-17]. Both
Tomotherapy and LINAC achieve comparable results in
terms of dose distribution. It is not possible to define if one
technical approach is better than the other one in clinical
practice, because data on clinical feasibility of patients
treated with LINACs are lacking. Until now not many
patients have been treated around the world with Total
Marrow or Total Marrow and Lymphoid Irradiation. Some
reports investigate the opportunity to reach a dose escala-
tion of TMLI to 12 Gy in RIC regimen with FLU 25
mg/m2 and MEL 140 mg/m2 in various hematological
malignancies [16], other investigated the opportunity to
delivery TMI as a boost to increase the total radiation dose
after a classical TBI-Cy conditioning regimen in high-risk
ALL patients [18]. Some centers focused their research
with TMI on multiple myeloma [19-20], but until now no
reports reach a remarkable dose escalation. The correct
definition of the biological target is one of the major
demands to improve this complex technique. To find the
real disease site, where concentrate more therapeutic dose,
multimodality image guided approaches have been inve-
stigate [21], with aim of definitively leave the classical
TBI (the only technique supported by EBM). Further
much more agreement, between centers, about the patien-
t’s set-up and dose delivery verification, are needed to
standardize this complex and promising technique.
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HYPOFRACTIONATION IN HIGH RISK PROSTATE
CANCER: CONS 
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Nazionale dei Tumori, Milan

The radiobiological concept that prostate tumours may
show high sensitivity to fractionation (i.e. low α/β ratio),
similar to late-responding tissues, gained ground recently
and started a vigorous debate in the radiation oncology
community. As a consequence, many clinical studies have
been activated to explore different hypofractionation
schemes and a few reports concerning toxicity and early
outcome recently published. However, controversies on
the true α/β ratio of prostate tumour still exist and the use
of hypofractionation may still be risky, especially in rela-
tion to the degree of hypofractionation applied. In parti-
cular high risk patients, may present some critical issues. 
First, within the same stratification scheme, high risk
class includes a highly heterogeneous group of cancers.
This introduces a potential confounding variable in the
evaluation of clinical results. 
Second, the choice of selecting the relevant clinical
endpoint to be used to evaluate treatment effectiveness.
When dealing with radiotherapy (and evaluating α/β
ratio), histologically confirmed local failure should be the
optimal end point. Unfortunately, most clinical trials do
not give such information and biochemical failure is lar-
gely used as a surrogate for local control/failure. The
impossibility to distinguish between distant and local fai-
lure introduces a significant uncertainty in the analytic
process and consequently in α/β estimates.
Third, the definition of hypofractionation. We should cle-
arly distinguish between fractionation schemes involving
≈2.5-4 Gy/fraction, where clonogenic cell killing is the
dominant effect of radiation which is well described by
the linear quadratic model, and regimens involving very
high doses per fraction (more than 4 Gy), where stromal
damage becomes increasingly important, α/β ratio proba-
bly plays a minor role and where tissue injury could be
described as a form of radio-ablation.
Forth, the value of α/β in high risk tumors, with recent
reports highlighting that high risk patients may have a
relatively high value of α/β. This appears to be consistent
with the hypothesis that the main cause of radiation failu-
re is the presence of a significant fraction of hypoxic
cells, which is the case when we move from low- to high-
risk disease. Consequently, a larger apparent α/β value
for high risk patients may be expected, hypoxic clono-
gens α/β being about 6 times higher than for well-oxyge-

nated ones. Indirect evidence for this hypothesis comes
from a limited number of pre-clinical as well as clinical
investigations suggesting that radiotherapy failures are
correlated with hypoxia also in prostate cancer. It is worth
to underline that a consensus has not been reached yet,
with very few studies reporting outcome in high risk
patients consistent with the hypothesis of α/β=1.5Gy.
Furthermore, in these studies the wide use of hormonal
therapy could jeopardize early results (specifically when
median follow-up is around or below 3-year), and it
seems to be necessary to wait for longer follow-up befo-
re deriving reliable conclusions from these trials. 
The last issue is related to radio-induced toxicity: it is evi-
dent that moderate to severe hypofractionation increases
the rate of acute toxicity and that the sequential effect bet-
ween acute and late toxicity (already reported for both
gastro-intestinal and genito-urinary side effects) might
finally concur in increasing late toxicities. 
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CONTROVERSIE IN RADIOTERAPIA: SESSIONE
PROS/CONS. CONTROVERSIE NELLE STRATEGIE
TERAPEUTICHE DEL CARCINOMA PROSTATICO
LOCALIZZATO AD ALTO RISCHIO
INTENSIFICAZIONE MEDIANTE BRACHITERAPIA:
CONS

V. Vavassori

Radioterapia, Istituto Humanitas Gavazzeni, Bergamo

As shown by retrospective and randomised studies, dose
escalation up to 80 Gy and greater may be necessary to
successfully treat localised prostate cancer with external
beam radiotherapy (RT).
This is a challenge in the search of optimal treatment of a
movable, almost spherical centrally located target sur-
rounded by dose-limiting critical organs.

Several dose escalation protocols, in the attempt to redu-
ce dose-limiting side effects, have been devised using RT
with intensity modulated radiotherapy (IMRT) and simul-
taneous or sequential boost rather than high dose-rate bra-
chyterapy (HDR-BT) boosting.
An unintentionally ino-homogeneus dose distribution
allows to deliver a relatively higher dose to the high-den-
sity tumor-bearing region and lower doses to the micro-
scopoic foci. Patients with poorly differentiated tumors
and/or perineural invasion in the biopsy specimen may be
at higher risk than average risk for local failure and may
benefit most from dose escalation. The largest tumor bur-
den ( the dominant intraprostatic lesion, DIL ) is predomi-
nantly located in the pheripheral or in central zone (base)
of the prostate , expecially in locally advanced tumors
and/or in those with high Gleason score. 
To assess the local extension of the disease, patients must
get MRI study (functional or not); 11C or 18F with tra-
cers such as choline or acetate positron emission tomo-
graphy (PET) is promising to the aim to accurately defi-
ne a biological target volume, optimizing dose painting,
also using PET imaging of tumor hypoxia with specific
radiotracers such as 64 Cu-ATRM or F-FMISO for defi-
ning relatively radioresistant hypoxic region.
The feasibility of implementing simultaneous integrating
boost (SIB) to MRI detected intraprostatic lesion has
been shown by several studies. Selective boosting IMRT
improves expected TCP compared to homogeneous dose
escalation IMRT, especially when lack of control of the
high-risk tumor subvolume could be the cause for tumor
recurrence. Risk-adaptive optimization, utilizing radio-
biological objective functions, may be result in reduction
in NTCP for the rectum when compared to its correspon-
ding homogeneous dose escalation plan.
Prostate cancer cells are very sensitive to changes in frac-
tionation and a hypofractionated regimen may increase
the tumor cell-killing effect for a lower or similar risk of
late toxicity. A hypofractionated dose escalation using
stereotactic IMRT seems to be feasible, tolerable and
reproducible. 
Unlike in the HDR-BT series, patients with seminal
vescicle involvement on MRI are more suitable for both
IMRT SIB or hypofractionated stereotactic boost.
Customized vacuum body cast, inflated rectal balloon,
skin infrared reflecting markers and daily image guidan-
ce for assessing prostate positioning are used to reduce
the set-up and organ motion errors and reducing the PTV
margins. Anestesia, discomfort, hospitalization and major
analgesic are generally less necessary than HDR-BT.
Results showed excellent outcome , with moderate urina-
ry toxicity ( but its prevalence seems to increase over time
between 1st and 5th year after treatment ) while modera-
te and severe late rectal toxicity (grade 2 and 3) is similar
to the toxicity incidence reported in high dose arms of
randomised dose-escalation trials with standard fractiona-
ted external 3D-CRT prescribed to lower doses. 
The use of biological optimization in IMRT treatment
planning holds tremendous promise for improving tumor
cell killing while minimizing normal tissue damage. This
such a treatment may be considered an alternative to
HDR-BT for the same purpose.
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RADIOTHERAPY OF 
OLIGOMETASTATIC DISEASES

C001
HIGH DOSE STEROTACTIC RADIOTHERAPY WITH
IGRT. DOES IT IMPROVE THE LOCAL CONTROL
AND OVERALL SURVIVAL OF PATIENTS WITH
OLIGOMETASTASES?

D. Arpa, A. Pontoriero, C. Tuscano, S. Laganà,
M. Siracusa, G. Arena, M.D. Venuti, P. Frosina,
C. De Renzis

Department of Radiation Oncology, University of
Messina, Italy

Purpose: Oligometastatic disease represent a state of
potentially curable. Stereotactic Radiosurgery has emer-
ged as one of the local therapy options for oligometasta-
ses in various body sites, most commonly in the brain , in
the lung and the liver. The aim of this study is evaluate the
efficacy of the IGRT Cyberknife Radisurgery System in
controlling of the oligometastatic lesions.

Material and Method: From july 2007 to april 2011,
103 patients with < 5 detectable metastases with a life
expectancy of > 3 months and good performance status
were treated with curative-intent SRS and SBRT. The
metastatic sites were brain (86%), lung(3,7%), liver (2%)
and bone (8,4%). Primary cancer were Lung (50%),
Breast (30%), Rectum (10%), Kidney(3%). We have used
in 76,7% of cases a Non-Isocentric Conformal Non-
coplanar technique, in 23,3% a Isocentric approach.

Result: A total of 189 lesions were treated in our cen-
tre: 163 were brain metastases and 26 extracranial secon-
dary tumors. For brain metastases the median dose pre-
scribed was 20Gy (range 11-24 Gy) to the median isodo-
se 83% (range 65-90%). The extracranial metastatic sites
were treated with the median prescription dose of 18 Gy
(range 7-60 Gy) to the median isodose of 70 % (range 60-
80 %). The median volume of these was 11,6cc (range
1,6-138 cc). Median follow-up was 23,5 months (range 1-
45 months). The median survival was different for two
group, the patients with extracranial lesions had 12 month
versus 6 months for brain metastases. Actuarial tumour
control was 65 % at 9 months for extracranial lesions and
41 % for intracranial metastases. Patients with breast can-

cer fared better OS, LC. There was no severe grade of
toxicity in the organs treated. Symptomatic pneumonitis
occurred in one patient with lung lesion.

Conclusion: High dose IGRT is a non invasive proce-
dure resulting in high probability of local tumor control.
Aggressive local therapy of limited metastases can result
in prolonged life. Certainly, further studies are needed to
assess the impact of radiation therapy on patient survival,
tumor control and natural history of oligometastatic
disease. Longer follow-up is necessary to better define
the role of SRS in the management of these patients.

C002
OLIGOMETASTATIC PATIENTS TREATED WITH
STEREOTACTIC BODY IRRADIATION: FEASIBILITY
AND PRELIMINARY RESULTS

M. Marcenaro1, L. Belgioia2, D. Agnese2, D. Doino2,
S. Vagge1, E. Mantero2, P. Torielli2, M. Gusinu3,
M. Zeverino3, S. Morbelli4, M. Massollo4, R. Corvò1,2

1Radiation Therapy Department, National Institute for

Cancer Research, Genoa, Italy; 2Radiotherapy School,

University of Genoa, Italy; 3Department of Medical

Physics, National Institute for Cancer Research, Genoa,

Italy; 4Nuclear Medicine Department, S. Martino

Hospital, Genoa, Italy

Purpose: To evaluate feasibility, toxicity profile and
results of SBRT in oligometastatic patients.

Materials and Methods: From April 2010 to
December 2010, 10 patients with up to 4 metastases from
different primary sites were referred to Radiation Therapy
Department, National Cancer Institute, Genoa for treat-
ment. As they were long survivors from their primary
tumours and there were little indications for further che-
motherapy, these pts were treated with SBRT. All pts
were treated with helical Tomotherapy. Patients under-
went simulation CTscan in the treatment position. AIO
(All In One) immobilization system with cushions and
thermoplastic masks (Orfit Industries) were used in all
patients.

Results: Median pts age was 69 yrs (range 50-83) and
median follow up was 6.5 months (2-12). One patient was
lost at follow up. Of the 10 pts, 3 had mts from colorec-
tal cancer, 2 from bladder cancer, 1 from kidney cancer, 1
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from gastric cancer, 1 from endometrial cancer, 1 from
atypic carcinoid tumour and 1 from lung cancer. All
patient had lung/thoracic metastases only and one patient
had lung, bone and brain mts. Of the 9 pts with lung mts,
6 had one single mts, 1 had 2 mts and 2 had 4 mts. Eight
pts were given 60 Gy/8fx twice weekly, while the other
two pts were treated with 50Gy/5fx and 28Gy/4fx. In
patients with multiple secondary lesions, all mts were
treated at the same time. Treatment was well tolerated and
OAR’s constraints were respected in all the patients
regardless the number of targets. With these fractionation
schemes we obtained local response (complete, partial
response or stable disease) in 8 pts, but 4 of them had out-
field progression. One patient had progression both insi-
de and outside the target. One patient died for non onco-
logic causes.
Conclusion: Although SBRT in oligometastatic patients is
feasible, impacts favorably on patients quality of life and
gives interesting results in local response, a careful
patients selection is necessary to avoid treating patients
with early further progression outside the SBRT target.

C003
EXTRACRANIAL STEREOTACTIC RADIOTHERAPY
IN PATIENTS WITH OLIGOMETASTATIC DISEASE

F. Deodato1, S. Cilla2, G. Macchia1, V. Picardi1,
L. Caravatta1, P. Bonomo1, S. Mignogna3, R. Tambaro3,
M. Ciuffreda4, M. Musacchio5, D. Traficante6,
A. Scapati7, V. Valentini8, N. Cellini8, A.G. Morganti1,8

1Radiotherapy Unit; 2Medical Physics Unit; 3Palliative
Care Unit; 4Radiology Unit; 5“John Paul II” Center for
High Technology Research and Education in Biomedical
Sciences, Catholic University, Campobasso; Oncology
Unit; 6General Hospital “A. Cardarelli”, Campobasso;
Oncology Unit; 7General Hospital, Isernia; Radiotherapy
Unit; 8General Hospital “S. Francesco”, Nuoro;
Radiotherapy Department; Policlinico A. Gemelli,
Catholic University, Rome, Italy

Aim: To determine the maximum tolerated dose (MTD)
of fractionated extracranial stereotactic radiotherapy
(ESRT) in different clinical settings.

Patients and Methods: A Phase I extracranial stereo-
tatic clinical trial is still ongoing in our Center. Patients
have been enrolled in 7 different arms, based on tumor
site and previous treatment: 1) lung intraparenchimal
tumors, 2) paramediastinal tumours or tumors near the
chest wall, 3) extra thoracic tumors, 4) retreatment with
prior radiotherapy dose < 60 Gy, 5) retreatment with prior
radiotherapy dose > 60 Gy or retreatment of pancreatic or
pelvic cancer, 6) boost after prior radiotherapy dose < 50
Gy, 7) boost after prior radiotherapy dose > 50 Gy.
Eligible patients had recurrent cancer. ESRT has been
delivered in five fractions over 5 days. Dose has been pre-
scribed according to ICRU 62. A four no-coplanar beams
class solution or a volumetric technique (VMAT) have
been applied in all patients. The planning target volume
(PTV) has been defined as gross tumour volume (GTV)
plus 5-15 mm. According to different arms, the first
cohort received an ESRT dose of 20 Gy, and subsequent
cohorts received higher doses up to the maximum plan-

ned dose of 50 Gy. Dose-limiting toxicity (DLT) was any
grade > 3 acute toxicity or any grade > 2 late toxicity. The
MTD was exceeded if 2 of 6 or 4 of 12 patients in a
cohort experienced DLT.

Results: Characteristics of the 83 patients enrolled
were: M/F: 41/42; median age: 67 yrs (range 35-87); 113
lesions (14 local recurrences, 41 nodal recurrences, 58
distant metastases). With a median follow-up time of 116
months (range, 3-74 months), overall response rate was
75% (Complete and Partial Response: 54% and 21%,
respectively; Stable or Progressive Disease: 7% and 5%,
respectively); 15 lesions were not evaluable. Up to a dose
of 50 Gy, only 1 patient experienced DLT.

Conclusions: Fractionated ESRS to a dose of 50 Gy
in five fractions is well tolerated; further dose escalation
is ongoing.

C004
STEREOTACTIC BODY RADIATION THERAPY
(SBRT) DOSE ESCALATION PHASE I-II STUDY
FOR LIVER METASTASES USING VOLUMETRIC
MODULATED ARC THERAPY (VMAT):
EXPERIENCE OF ISTITUTO CLINICO HUMANITAS
WITH RAPID-ARC AND TRUEBEAM

A. Tozzi, S. Castiglioni, F. Alongi, A.M. Ascolese,
S. Pentimalli, P. Mancosu, S. Arcangeli, P. Navarria,
M. Scorsetti1

1Radiation Oncology Department, IRCCS Istituto Clinico

Humanitas, Rozzano (Milan Italy)

Aim: To report the feasibility and early clinical results of
a phase I-II study of stereotactic body radiotherapy
(SBRT) delivered with modulated volumetric arc therapy
(VMAT) for the treatment of patients with liver metasta-
ses.

Materials and Methods: Patients with one to three
hepatic lesions and maximum individual tumour diameters
less than 6cm, that were inoperable or medically unsuitable
for resection, were recruited to this research ethics board
approved trial. Chemotherapy was not given from 2 weeks
before to 4 weeks after SBRT. Between dicember2009 and
April 2011, 43 patients (48 lesions) were enrolled in this
trial. Patients were immobilized during multi-phases CT
simulation with vacuum pillow and personalized body
mask using abdominal compression. Daily cone beam CT
was performed before each fraction to minimize the set-up
uncertainties. The organs at risk (OAR) considered were:
healthy liver (dose at 700cm3<15Gy), spinal cord (maxi-
mum dose -Dmax<21Gy), kidneys (volume receiving
15Gy -V15<35%), stomach and duodenum
(Dmax<21Gy), heart (mean dose<30Gy). If it was not pos-
sible to respect the dose constraints for normal tissues, an
initial dose reduction of 10% was provided and if necessa-
ry further reductions of up to 30%. Thus, the prescription
doses were: 75 Gy in 3 fractions in 38 lesions, 67.5Gy in 3
fractions in 2 lesions, and 56.25Gy in 3 fractions in 8
lesions. All treatment were delivered by RapidArc techni-
que and in the last 27 lesions the SBRT treatment was per-
formed by means of TrueBeam with Flattering filter free
(FFF) beams.
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Results: Overall treatment was well tolerated with no
radiation induced liver disease, serious liver toxicity, or
other dose limiting toxicity. At median follow-up of 7
months 22 patients had Complete response, 16 partial
remission, 7 stable disease and 3 local progression. Local
control rate was 93,7 %.

Conclusions: SBRT using VMAT is feasible, safe and
effective for patients with liver metastases, with mini-
mum toxicities and optimal local control; however deeper
investigation is required to evaluate long term clinical
results.

C005
OLIGOMETASTATIC NON-SMALL CELL LUNG
CANCER PATIENTS TREATED WITH
STEREOTACTIC BODY RADIATION THERAPY

A. Fanelli, S. Masciullo, F. Casamassima, C. Menichelli,
E. Infusino

Centro Toscano di Radioterapia - Istituto di Ricerche
Cliniche “Ecomedica”, Empoli

Purpose: Non-small cell lung cancer (NSCLC) is a lea-
ding cause of cancer mortality, and patients with metasta-
tic disease have an overall median survival time of 7-11
months. However, patients with oligometastatic disease
represent a distinct subset among those with metastatic
disease, and there is evidence that surgical resection may
provide survival benefit in these circumstances.
Stereotactic body radiation therapy (SBRT) has shown
results comparable to the surgery in terms of local control
and can be offered as a valid alternative for inoperable
patients.
We report clinical outcomes of 45 oligometastatic
NSCLC patients treated by SBRT with curative intent (all
detectable lesions irradiated). 

Materials and Methods: All patients presented with
oligometastatic state, defined as the presence of ▓ 5 meta-
stases and confirmed by total body CT (all patients) and
FDG-PET (55%). Thirty-five patients were inoperable
due to comorbidities (mainly COPD and cardiovascular
disease). Metastatic spread was limited to a single organ
(patients with contralateral lung metastases n=35; bone
n=7; adrenal glands n=2; liver n=1). Primary tumor was
controlled in all cases by surgery (78%) or by SBRT
(22%). Six patients were metastatic at the onset of disea-
se, others progressed after locoregional treatment of the
primary tumor. The number of lesions (n=68) was one in
31 patients (pulmonary in 27), two in 17, three in 1.
Patients with metachronous lesions in ipsilateral lung
(non metastatic, according to TNM 7th edition) were
excluded. In 12/27 patients with single metachronous pul-
monary lesion the cito-histological confirmation was per-
formed and the Martini and Melamed’s criteria revised by
ASCO (2000) were used to distinguish between metasta-
tic disease and second primary tumors. For the 15/27
patients without cito-histological confirmation the inter-
val between primary tumor diagnosis and metachronous
lesion was < 2 years. Thirteen patients (28%) received
chemotherapy within six months of SBRT. Mostly used
fractionation schemes were 10 Gy x3 (extrapulmonary
disease and pulmonary lesions > 3 cm) and 26 Gy x1

(pulmonary lesions < 3 cm), delivered by multiple arcs. A
Cone-Beam CT was acquired before each treatment ses-
sion for correction of setup and isocenter verification.
The CTCAE v.4 and modified RECIST criteria were used
for evaluation of toxicity and response, respectively.

Results: With a median follow-up of 16.3 months (2-
84), 37/45 of patients are alive (15/37 without detectable
disease). The actuarial 3-years local control and overall
survival were 90.4% and 66.8%, respectively. New
lesions after SBRT occurred in 17 patients, with distant
progression free survival of 46% at 3 years. No acute or
late toxicity grade ▓2 was observed.

Conclusions: Considering the high rates of local con-
trol and overall survival, in our experience SBRT is an
effective and well tolerated treatment for inoperable
NSCLC patients presenting with few metastases confined
to a single organ.

C006
STEREOTACTIC BODY RADIATION THERAPY IN
OLIGOMETASTATIC PATIENTS: EXPERIENCE AT
UNIVERSITY OF TORINO

S. Badellino, C. Piva, A. Botticella, N. Giaj Levra,
C. Iftode, C. Mantovani, A. Guarneri, R. Ragona,
A.R. Filippi, U. Ricardi, 

Radiation Oncology Department, University Hospital S.
Giovanni Battista di Torino

Purpose: Hypofractionated stereotactic body radiotherapy
(SBRT) is an increasingly used noninvasive technique for
treating a limited number (<5) metastases located in a
variety of organs/sites from a known primary cancer.
Purpose of this study is to evaluate efficacy and tolerabi-
lity of SBRT in a cohort of oligometastatic patients trea-
ted at our Institution.

Materials and Methods: A total of 25 patients with
oligometastatic tumors from August 2003 to February
2011 were included in the study, for a total of 48 disease
sites: 42 were lung metastases, 3 adrenal metastases, 2
liver nodules and 1 abdominal lymphnodes metastases.
Primary tumor was lung cancer in 15/25 patients (60%, of
whom 2 patients were affected by SCLC), colorectal can-
cer in 4 patients (16%) and a variety of other origins in 6
patients (24%). Dose was prescribed at ICRU point.
For lung localizations, 29 lesions received 30 Gy in sin-
gle fraction or equivalent, 8 lesions 54 Gy/3 fractions and
5 lesions other schedule. Adrenal metastases were treated
with 30 Gy/3 fraction or 32,5 Gy/5 fractions or 37,5 Gy/5
fractions, depending on tumor size. Liver localizations
were treated with 30 Gy/3 fractions, while the abdominal
lymphnode received 30 Gy/5 fractions. Acute and cronic
toxicities were evaluated with RTOG scale; local treat-
ment response was assessed by total-body CT and was
evaluated with RECIST criteria.

Results: For extrathoracic sites, date are only availa-
ble on local control: all patients had a partial response,
but two patients had progression disease soon after the
end of treatment.
For patients treated for multiple lung nodules (2), after a
median follow-up interval of 20.4 months, local control at
2 and 3 years were 89% and 83,5%, respectively.
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Progression free survival at 2 and 3-years were 38% and
18,2%, respectively, while overall survival at 2 and 3-
years were 66,5% and 52,5%. Only 3 cases of grade 2
thoracic toxicity (radiation pneumonitis) were observed,
with most of the patients experiencing no toxicity at all,
especially in extrathoracic sites.

Conclusions:This experience confirms that SBRT is a
safe and very effective procedure to control multiple lung
metastases (2) in oligometastatic patients, providing the
possibility of cure in highly selected clinical subgroup. It
also shows that extending SBRT to extrathoracic sites in
selected cases can offer high control rates without toxicity,
but these results should obviously be furtherly evaluated.

C007
CYBERKNIFE ROBOTIC IMAGE-GUIDED
STEREOTACTIC RADIOTHERAPY FOR
OLIGOMETASTIC CANCER

I. Bossi Zanetti1,4, B.A. Jereczek-Fossa1,4, R. Mauro1,4,
G. Beltramo2, L. Fariselli3, C. Fodor1, A. Vavassori1,
D. Zerini1, F. Gherardi1,4, D. Alterio1, A. Bregantin2,
L.C. Bianchi2, R. Orecchia1,4

1Dept. of Radiotherapy of the European Institute of
Oncology, Milan, Italy; 2CyberKnife Center CDI, Milan,
Italy; 3Radiotherapy Unit of the Carlo Besta
Neurological Institute Foundation, Milan, Italy;
4University of Milan, Milan, Italy

Purpose: To evaluate outcome of robotic CyberKnife-
based stereotactic radiotherapy (CBK-SRT) for oligome-
tastic cancer patients(pts).

Methods and Materials: Inclusion criteria were as fol-
lows: adult pts with limited volume cancer (primary T,
lymph node LN or metastatic M) candidate for curative or
palliative radiotherapy but not other local therapy, written
informed consent for the treatment. Prostate cancer pts
were excluded (for a separate analysis). Previous radio-
therapy or concomitant systemic therapy were allowed.
This prospective study was notified to the Ethical
Committee of the European Institute of Oncology (EIO).
Acute/late toxicity and tumor response were evaluated
using EORTC/RTOG and RECIST criteria (or symptom
evaluation in palliative pts).

Results: Between 05/2007 and 12/2009 90 consecuti-
ve pts/98 lesions were treated. Primary diagnosis inclu-
ded breast (29 pts), lung (17 pts), head/neck (15pts), uro-
logy (non-prostate) tumors (2 pts), gastro-intestinal (9
pts) and other primaries (18 pts). Curative and palliative
intent was applied to 33 and 57 pts. 31 pts received con-
comitant systemic therapy (chemotherapy: 20 pts, endo-
crine therapy: 3 pts; both: 8 pts). CBK-SRT consisted in
re-irradiation and first radiotherapy for 34 and 56 pts,
respectively. Median CBK-SRT dose was 24 Gy/3frac-
tions. Acute toxicity G>3 was rare, observed in pts with
comorbidities, and included mucositis, seizures (probably
due to intralesion bleeding), gastrointestinal bleeding,
pulmonary embolism. The median follow-up was 11
months (0.2-28 months). At the time of this analysis (30th
May, 2011) 9 pts are alive with no cancer, 43 pts are alive
with disease and 51 pts died (of cancer: 32, other reason:
1, unknown reason: 18), unknown status 2 pts. Only 1

severe late toxicity event registered was included.
Complete radiological response, partial response, stabili-
sation and progressive disease were observed for 12, 18,
27 and 9 lesions, respectively (out of 66 evaluable
lesions). In 26 lesions (39%) in-field progression was
seen. 

Conclusions: CBK SRT is feasible approach for iso-
lated recurrent primary, lymph node or metastatic cancer,
offering in-field tumor control in good proportion of pts,
good palliation and low toxicity profile. Further dose
escalation is warranted to improve in-field control rate.
Moreover, future studies are necessary to identify the pts
that benefit most from this treatment. The optimal combi-
nation with systemic treatment should also be defined.

C008
HYPOFRACTIONATED TOMOTHERAPY
TREATMENT(HTT)IN OLIGOMETASTATIC
PROSTATE CANCER PATIENTS WITH LYMPH
NODAL RELAPSE DETECTED BY 11CCHOLINE
PET/CT 

B. Pappalardi, G. Berardi, C. Fiorino, C. Cozzarini,
G. Guazzoni, R. Calandrino, N.G. Di Muzio

San Raffaele Hospital Scientific Institute - Radiation

Oncology Dpt. - Physics Dpt. - Urology Dpt.

Purpose: The aim of this work is to evaluate,in terms of
toxicity and preliminarily in terms of efficacy,the possibi-
lity to treat by Hypofractionation with Tomotherapy pro-
state cancer patients(pts) having oligometastatic disease
for abdomino-pelvic lymph-nodal relapse detected by
[11C] Choline PET/CT.

Materials: From January 2005 to December 2010,40
prostate cancer pts with biochemical recurrence after pro-
statectomy(PSA0 > 0.2 ng/ml) and with evidence of lymph
nodal relapse at re-staging 11C-Choline PET/CT
(PET/CT0),were treated with high dose moderately
HTT,guided by 11C-Choline PET/CT0 images. To evalua-
te treatment efficacy, PSA serum measurement (PSA1) (all
pts) and 11C-Choline PET/CT (PET/CT1) (n=19) were
performed after treatment and compared to basal evalua-
tions. PET/CT0 suggested the presence of para-aortic
and/or pelvic lymph nodal metastases (LNMs) in 36/40 pts
and mediastinal lymph nodes in the remaining 4 pts.
PET/CT0 positive lymph nodes were treated with high
dose radiotherapy using a simultaneous integrated boost,as
allowed by Tomotherapy.A Mega-Voltage CT scan
(MVCT)was performed before each fraction for correct
patient repositioning in order to reduce PTV margin and
side effects to surrounding tissues.The doses ranged from
42 Gy in 6 fractions to 74.2 Gy in 28 fractions.All patients
were in progression after hormonal or chemotherapy and
continued previous hormonal treatment during HTT. 

Results: Radiation Therapy treatment was well tolera-
ted in all patients. After HTT 37/40 pts documented a
significant reduction of PSA value;20/40 showed a PSA
value less than 0.2 ng with a median duration of the
response of 14.48 months;15/40 maintained this PSA
value for 25 months. Among the 19 pts with PET/CT1
evaluation,14 presented Complete Metabolic Response
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and 2 Partial Metabolic Response: During follow-up,only
3 pts had progression in the irradiated area and 22 showed
disease in other sites. One died of tumour progression.In
16/40 pts G1 acute toxicity was recorded (5 genito-urina-
ry [GU] and 11 upper-gastro intestinal [uGe]). Only 2 G2
uGe and 3 G2 GU were observed. Among the 21 pts with
follow-up greater than 12 months, only 5 had G1 late
toxicity (1 Ge and 4Gu).

Conclusion: These preliminary data show that HTT-
11C-Choline PET/CT-guided is safe and effective in oli-
gometastatic prostate cancer pts and could be a valid
alternative to systemic therapy.

C009
HYPOFRACTIONATED STEREOTACTIC
RADIOTHERAPY IN ONE TO THREE BRAIN
METASTASES WITHOUT ADJUVANT WHOLE-BRAIN
IRRADIATION: ANALYSIS OF OUTCOME

A. Papaleo*, D. Russo*, A. Paladinií, C.D. Gianfreda**,
A. Leone*, M.G. Nataliíí, M. Santantonio*

*Department of Radiation Oncology; **Department of
NeuroSurgery; íDepartment of NeuroRadiology; ííDepart-
ment of Medical Phisics, V. Fazzi Hospital, Lecce, Italy

Aim: Brain metastases occur in 10-30% of cancer patients,
and they are associated with a poor prognosis. For patients
with good prognostic factors and a single metastasis, surgi-
cal resection is recommended. Radiation therapy has been
the mainstay of treatment for patients without surgically
treatable lesions. This retrospective review evaluated the
efficacy and toxicity profiles of hypofractionated stereotac-
tic radiotherapy (HSRT) with Talon, an relocatable head
frames in the treatment of brain metastases.

Methods: Since November 2008, 45 consecutive
patients with brain metastases from lung cancer, breast
cancer and melanoma were treated with HSRT at the
Department of Radiation Oncology at V. Fazzi Hospital.
Of these 45 patients, 22 had 1-3 two brain metastases,
without extracranial disease (9 patients had a solitary
brain lesion and 13 patients had oligometastases, defined
as 2 to 3 lesions).
The macroscopic (gross) tumor volume (GTV) was drawn
on the MRI images. The prescription isodose line was gene-
rally 1 to 2 mm larger than the GTV to account for fixation
inaccuracy. The prescribed dose was 30 Gy with 5 fractions
to a median 98% isodose line. Patients received treatment

daily on consecutive days. The maximum dose to the optic
apparatus was limited to 20 Gy in 5 fractions and that to the
brainstem was limited to 25 Gy in 5 fractions.
Overall survival and local control were estimated using the
Kaplan-Meier method calculated from the time of SRS for
a subgroup of 22 patients without extracranial disease.
Patients were seen at least 4 weeks after HSRT. Each
lesion was measured for local tumor response and graded
using the criteria of MacDonald et al with the following
categories: 1) complete remission (CR); 2) partial remis-
sion (PR); 3) progressive disease (PD) and 4) stable
disease (SD). Any toxicity (defined as an adverse event)
was recorded according to the RTOG.

Results: The median follow-up interval was 16
months (range, 6 months- 30 months). 
The median maximum tumor dimension was 11.6 mm.
The median overall survival time was 15 months, and
22% of patients died of disease progression. After HSRT
treatment, 33 lesions demonstrated CR, 3 lesions demon-
strated PR, 1 lesion demonstrated SD, and 1 lesion
demonstrated PD.
Actuarial local tumor control rates at 6 months, at 1 year
and 2 years were 95%, 88% and 67%, respectively.
Maximum tumor dimension and a tumor volume <1 cc
were found to be statistically significant factors for local
tumor control. 
Ten patients did not have any adverse events >grade1.
The majority of common adverse events were grade 2
headaches (in 4 patients), grade 2 motor neuropathy (in 2
patients), and grade 2 lethargy (reported in 1 patient). One
patient developed a grade 3 headache 5 months after
receiving HSRT.

Conclusions: The results of this retrospective study
demonstrate that HSRT is a very effective and safe treat-
ment approach that is comparable to SRS at controlling
brain metastases.

References:

1. Bill J. Salter et al: “The Talon removable head frame system
for stereotactic Radiosurgery/Radiotherapy: measurement of
the repositioning accuracy” Int. J. Radiation Oncology Biol.
Phys., 2001:51, 555-562

2. Bill J. Salter: “Nomos Peacock IMRT utilizing the BEAK-
Post Collimation Device” Medical Dosimetry, 2001: 26, 37-
45

3. James M. Galvin D.Sc: Implementing IMRT in clinical prac-
tice: a Joint Document of the American Society For
Therapeutic Radiology And Oncology and the American
Association Of Phy

XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011 | 69 | 



C010
LOCAL CONTROL OF DISEASE AND TOLERANCE
OF HEALTHY TISSUES AFTER HIGH-DOSE SINGLE
FRACTION IMAGE GUIDED RADIOTHERAPY
(HD-SF-IGRT) FOR EXTRACRANIC METASTATIC
LESIONS IN OLIGOMETASTATIC PATIENTS

L. Forte, M. Panichi, F. Matteucci, P. Cocuzza,
M.G. Fabrini, A. Grandinetti, B. Manfredi,
F. Pasqualetti, C. Greco

U.O. Radioterapia Universitaria AOUP, via Roma 67,

Pisa

Purpose: In patients with widespread metastases from
solid tumor the mainstay of treatment is systemic therapy
and the prognosis is poor. Limited metastatic lesions has
been shown to have a better survival and an aggressive
local therapy, such as high-dose radiotherapy, may impro-
ved local control of disease and the outcome of the
patients. Improvements of radiotherapy planning and the
use of IGRT (Image Guided Radiation Therapy) have
made highly hypo-fractionated radiotherapy schemes fea-
sible in the treatment of extracranial metastases.
The purpose of this study is to evaluate local control and
tolerance of healthy tissues after HD-SF-IGRT in oligo-
metastatic patients with extracranic metastatic lesions.

Materials and Methods: Since January 2010 37
patients with oligometastatic disease (21 males and 16
females) mean age 67 years (range 19-89) were treated
with HD-SF-IGRT.
A total of 45 extracranial secondary lesions (7 liver, 10
lymph-nodes, 15 lung nodules, 11 bone lesions and 2
adrenal gland lesions) were irradiated; nine patients
underwent to systemic therapy during the treatment or 1-
2 weeks after the conclusion of radiotherapy.
RT was performed with dynamic conformal arc-therapy
(42 cases), IMRT-SW (1 case) and VMAT-Rapid Arc (2
cases).
Target volumes, identified by FDG PET/CT or CT simu-
lation, were treated with a median dose of 24 Gy (range,
20-30 Gy) prescribed to PTV. A CB-CT (Cone Beam-CT)
was performed before, during and after each treatment to
achieve patient’s position and the proper coverage of tar-
get volume. Response evaluation was performed by
FDG-PET/CT and/or CT scans at 6 and 12 weeks after
treatment and then every three months.

Results: After a median follow-up of 8 months (range
2-16 months) the overall actuarial local control rate from
the time of treatment was 93 % (local failure developed
in 3 cases) and the median time of local failure was 5
months (range 4-6 months). Median overall survival was
7,3 months. Of the 37 patients 3 were died and 3 were lost
to follow-up. No evidence of local failure was observed
in death patients.
Acute Grade 3 skin reactions were noted in 2 patients,
other toxicity was mild (Grade 1-2). One patient expe-
rienced sever pain 6 hours after radiotherapy resolved
after corticosteroid therapy and one patient treated for a
femur lesion developed a lymphedema 3 months after RT.
Conclusions: In carefully selected patients the High-Dose
Single-Fraction IGRT to extracranial metastatic lesions is
becoming a widely accepted treatment modality. The HD-

SF is a non-invasive procedure that allows the oligometa-
static patients, get a good local control of disease regar-
dless primitive histology and the target. Therefore the
HD-SF IGRT may result in cure and potentially prevent
further disease dissemination, providing longer disease-
free intervals if combined with systemic therapy.

SUPPORT THERAPY AND QUALITY OF LIFE
IN PELVIC NEOPLASTIC DISEASES

C011
CISTONORM IN PATIENTS TREATED WITH PELVIC
IRRADIATION: PRELIMINARY RESULTS OF A
PHASE II STUDY

L. Marino1, A.M. Di Grazia1, A. Seca1, A. Santacaterina2,
S. Pergolizzi3

1REM radioterapia. Catania; 2A.O. Papardo Piemonte,
Messina; 3Dipartimento di Scienze Radiologiche,
Università di Messina

Introduction: Pelvic irradiation with or without chemo-
therapy for pelvic malignancies may result in genitouri-
nary (GU) complications. The aim of this study is to eva-
luate feasibility and efficacy of Cistonorm in prevening
and treating radiation related cystitis in patients treated
with RT for pelvic cancer.

Materials and Methods: All patients with prostate,
rectal and gynecological cancer, treated with RT with or
without chemotherapy, were eligible for this study.
Eligible patients were aged 18-75 years with a WHO per-
formance status of 0-2 and adequate renal and urinary
function. Cistonorm was administered after the last urine
at night, from the first to two weeks after the end of radio-
therapy. In all patients genitourinary toxicity is evaluated
weekly during treatment and after three weeks from the
end of radiotherapy, according to RTOG-EORTC.

Results: From 22.11.10 to 01.04.2011 a total of 15
patients, 11 men and 4 women, entered on the study.
Median age was 62.2 years old (range 46-73). Cancer was
localized in prostate, rectum and endometrium in 8, 4 and
3 patients, respectively.
Acute genitourinary toxicity was: G0 (13 pts: 86.6 %) and
G1 (2 pts: 13.4 %).
All patients reported no genitourinary toxicity after three
weeks from the end of treatment.

Conclusions: Cistonorm administration in patients
treated with radiotherapy for pelvic malignancies seems
feasible and safe. Definitive data are required to confirm
these preliminary results and to evaluate efficacy in pre-
vening and treating radiation related cystitis.

C012
SHORT COURSE ACCELERATED RADIATION
THERAPY (SHARON) IN PALLIATIVE TREATMENT
OF ADVANCED PELVIC MALIGNANCIES: A
PHASE I STUDY

L. Caravatta1, G. Macchia1, F. Deodato1, S. Mignogna2,
M. Massaccesi1, C. Digesù1, M. Buwenge3,
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Aim: To define the maximum tolerated dose (MTD) of a
conformal SHort course Accelerated RadiatiON therapy
(SHARON) in the symptomatic treatment of patients with
advanced pelvic cancer. 

Patients and Methods: A phase I clinical trial was
designed, escalating the dose in three steps: 14 Gy (3.5
Gy fraction), 16 Gy (4 Gy fraction) and 18 Gy (4.5 Gy
fraction). Eligibility criteria included histologically pro-
ven pelvic locally advanced cancer and/ or metastatic
disease and ECOG performance status < 3. Treatment
was delivered in two days with a twice daily fractionation
and at least eight hour interval. Patients were treated in
cohorts of 6 to 12 to define the MTD. The dose limiting
toxicity (DLT) was defined as any acute toxicity > Grade
3, according to RTOG scale. Pain was recorded using a
Visual Analogic Scale (VAS). 

Results: Characteristics of the overall 27 enrolled
patients were: M/F: 11/16; median age: 72 yrs (range: 47-
86). The primary tumor sites were: gynecological (48%),
colorectal (33%) and genitourinary (18.5%). ECOG
Performance Status was <3 in 22 patients (81.5%). The
most frequent baseline symptoms were bleeding (48%)
and pain (33%). Only Grade 1-2 acute toxicities were
recorded. No patients experienced DLT. With a median
follow-up time of 6 months (range, 3-28 months), no late
toxicities have been observed. The overall symptom
remission (complete plus partial remission) was 88.9%
(CI 0.95: 66.0% - 97.8%). Five patients (41.7%) had
complete pain relief, and 6 patients (50%) showed more
than 30% VAS reduction. Overall response rate for pain
was 91.67% (CI 0.95: 52.4% - 99.9%).

Conclusions: Three-dimensional conformal short
course accelerated radiotherapy in twice daily fractions
for two consecutive days is well tolerated up to a total
dose of 18 Gy. A phase II study has been planned to con-
firm the efficacy on symptom control and quality of life
parameters.

C013
GYNECOLOGICAL CANCER, QUALITY OF LIFE
AND SEXUALITY

S. Borghesi1, S. Peruzzi2, L. Lastrucci1, N. Fabbri3,
L. Meucci3, P. Ponticelli1

1Radioterapia, Ospedale San Donato, USL 8 Arezzo;
2Psicologia Ospedaliera; 3Servizio Civile

Purpose: to assess post-treatment specific aspects of the
quality of life (QoL) of patients treated with radiation the-
rapy for gynecological cancer, especially with respect to
sexuality. 

Methods: Between April and May 2011, 42 women
with gynecological cancer were administered a question-
naire about the quality of life after the completion of
radiation at the Radiotherapy Unit of San Donato
Hospital in Arezzo. Patients receved the FACT-Cx que-
stionnaire if they had cancer of the cervix, or FACT-C in
the case of endometrial cancer. All patients underwent
pelvic irradiation, with total doses of 45-50 Gy with stan-
dard fractionation. 

Results: Median follow up was 5.5 years (range 1.2-
11.3) and mean age was 51 years. Of the 42 patients
recruited, only 30 (70%) returned the questionnaire cor-
rectly compiled. 
They reported urinary urgency and and more limitations
in daily activities due to bowel symptoms as well in 7%
and 20% of cases respectively. We noted that patients
were more reluctant to respond to questions about their
sexual functioning. Among the patients that answered
questions on their sexual functioning and symptoms, 25%
reported being sexually-active. Although vaginal dilation
is often recommended to minimize or prevent vaginal
scarring after pelvic radiotherapy, compliance with this
recommendation has been very low. 
Because psychological factors and education seemed to
be very important in mediating the level of sexual adju-
stment to gynaecological cancer treatment, we will offer
psychoeducational intervention to all patients with gyne-
cological cancer. Moreover women that use active coping
strategies (fighting spirit, determination, co-operation)
found the treatment and its side-effects more tolerable
and less distressing. The information-motivation-beha-
vioral skills model of enhancing compliance with beha-
vioral change will be the basis for the intervention design.

Conclusions: Given the high rates of sexual morbidi-
ty in this population and the connection between sexuali-
ty and broader psychological adjustment/QoL, there is a
clear need for better integration of sexuality rehabilitation
into routine clinical care. The need of routine clinical
assessment and availability of specialist referral pathways
is particularly noticeable in relation to the management of
female sexual difficulties.

C014
QUALITY OF LIFE OUTCOMES IN PATIENTS
TREATED FOR GYNECOLOGICAL CANCER USING
THE EORTC QUESTIONNAIRE: THE EXPERIENCE
OF MAGGIORE HOSPITAL - NOVARA

C. Pisani, T. Caltavuturo, L. Masini, M. Krengli

Radiotherapy, University Hospital “Maggiore della
Carità”, Novara, Italy

Purpose: Little is known about health-related quality of
life and the impact of adjuvant radiotherapy on quality of
life (QoL) in survivors of endometrial and cervical can-
cer. With this study, we aim to assess self-reported QoL
experienced by cervical and endometrial cancer patients
after radiation therapy and in regular follow up. Our pur-
pose is to evaluate QoL related in particular to urinary
and bowel symptoms and also sexual functioning. 

Material and Methods: The study plan is to admini-
ster the anonymous EORTC QLQ-C30 questionnaire to at
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Table 2. Severe GU toxicity (≥ G2 according to RTOG scale) in the group Cistiflux and in the control group according to weeks

of radiation therapy

G2-G3 Week of Week of Week of Week of Week of Week of Week of Week of

toxicity RT RT RT RT RT RT RT RT

1 2 3 4 5 6 7 8

Cistiflux group 0 1,3% 4,0% 8,0% 6,7% 6,7% 13,2% 25%

(0/75) (1/75) (3/75) (6/75) (5/75) (5/75) (9/68) (1/4)

Control group 0% 0% 2,7% 5,3% 8% 16% 23,8% 40%

(0/75) (0/75) (2/75) (4/75) (6/75) (12/75) (15/63) (2/5)

least 50 patients treated for gynecological cancer and ana-
lyze the results by October 2011. Thus far, we have admi-
nistered the questionnaire to 10 patients in regular follow
up for cervical cancer (stage: Ib1-IIIB) and to 11 patients
in follow up for endometrial cancer (stage: Ib-IIIB) and
treated with pelvic radiotherapy - brachitherapy boost.
This questionnaire was combined with EN24, in case of
endometrial cancer, or with CX 24, in case of cervical
cancer. Exclusion criteria was the inability to understand
and complete the questionnaire. There was no limitations
with regard to age or performance status. We analyzed
overall health and overall quality of life, bladder sym-
ptoms, dysuria, bladder incontinence and faecal inconti-
nence. We also analyze items related with sexual functio-
ning (sexual interest and activity) and sexual symptoms
(vaginal dryness). 

Results: After one month, we collected 21 questionnai-
res. Nobody refused to compile the questionnaire and only
2 patients needed help. Most patients found that the que-
stions were clear and easy to understand. All items, except
the conditional items regarding sexual functioning, exhibi-
ted good compliance with no missing values. Missing
values for sexuality items regarded 9/21 (42.9%) patients.
Twelve (57%) women judged their overall health and qua-
lity of life good and only four patients judged their QoL
poor but 3 of them (75%) had progression disease. Twenty
patients (95.2%) had not faecal incontinence but 8/21
(38.1%) had bladder incontinence or dysuria. 

Conclusions: Patients exhibit good compliance to
these questionnaires. From these initial data, it emerges
that treated women have quite good QoL with less limita-
tions of daily activities because the majority have no
bowel symptoms and only some women have bladder
incontinence or dysuria. We expect to have enough data
to trace conclusions and to identify patient- and disease-
related factors associated with QoL.

C015
USE OF CRANBERRY SUPPLEMENT (CISTIFLUX)
IN REDUCING BLADDER TOXICITY FROM
RADIOTHERAPY FOR PROSTATE CANCER

A. Minissaleí, R. Bortolus^, M. Signor*, A. Gavaí

íRadiotherapy Oncology Department Treviso Hospital;
^CRO Aviano; *Udine Hospital

Aim: The cranberries are effective in preventing infec-
tions of the urinary tract, both in vitro or in vivo in ani-

mals. We conducted a study to test the effectiveness of the
cranberry supplement (Cistiflux) in the prevention and/or
reduction of acute urinary side effects induced by the
radiation treatment.

Materials and Methods: Recruited 150 patients were
treated with radical radiotherapy or postoperative radio-
therapy for adenocarcinoma of the prostate at the
Operating Units of Radiotherapy at Treviso Hospital, at
CRO Aviano and at Udine Hospital. Patients were treated
with 3D conformal technique and conventional fraction..
Of them, 75 patients took the supplement of cranberry
(Cistiflux) and 75 patients were recruited in the control
group that does not provide any preventive therapy, but
only supportive care according to guidelines of each par-
ticipating Institute.
Cistiflux was taken at a dose of 1 sachet per day, after
emptying the bladder, starting the week before the radio-
therapy, for 2 weeks followed by a week▓s suspension,
until the end of radiation therapy.
Parameters evaluated in the two groups were:
- urinary symptoms before the start of radiotherapy and

during each week of treatment
- time of onset of urinary symptoms 
- number of days of interruption of radiotherapy for

urinary symptoms
The median age was 68 years (53-100) in the Cistiflux
group, the median age was 69 years (54-81) in the control
group. The average dose delivered in both groups was
7000 cGy (6600-7600 cGy). The median time of taking
Cistiflux was 42 giorni (28-56).
Table 1 provides a detailed indication of radiation treat-
ment.

Table 1. Kind of radiotherapy delivered both in the group

Cistiflux and in the control group

Radical Postoperative

radiotherapy radiotherapy

Cistiflux group 25,3% (19/75) 74,7% (56/75)
Control group 41,3% (31/75) 58,7% (44/75)

Results: In the Cistiflux group we observed a lower
incidence of severe urinary toxicity (▓ G2 according to
RTOG scale) that is evident from the forth week of radia-
tion therapy (Table 2) and a cumulative incidence of seve-
re urinary toxicity lower of 60% compared to the control
group Table 3).

AIRO Giovani
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Table 3. Cumulative severe GU toxicity (≥ G2 according to

RTOG scale) in the group Cistiflux and in the control group

G2-G3 toxicity

cistiflux 13,3% (10/75)

controllo 21,3% (16/75)

Conclusions: The cranberry is a safe dietary supple-
ment and it allows to reduce bladder toxicity of radiation
therapy of prostate cancer.

C016
IMPACT ON TOXICITY AND QUALITY OF LIFE OF
INTENSITY MODULATED RADIATION THERAPY
VERSUS CONFORMAL RADIOTHERAPY IN
PATIENTS WITH RECTAL CANCER SUBMITTED TO
NEOADJUVANT CONCURRENT
RADIOCHEMOTHERAPY

F. Arcadipane, A. Reali, G. Mortellaro, S. Allis,
S.M. Anglesio, E. Trevisiol, M.G. Ruo Redda

Department of Clinical and Biological Sciences,

Radiation Oncology Unit, University of Turin, S. Luigi

Hospital, Orbassano, Italy

Purpose: Neoadjuvant pelvic RT with concurrent CT is
standard therapy for patients(pts)with ▓ T3 or N+ rectal
cancer.Standard techniques with 3/4 fields(3D-CRT)have
always been used.Gastrointestinal(GI)and genitourina-
ry(GU)toxicities are the most clinically significant side
effects associated with pelvic CT-RT.These toxicities can
limit the maximum dose of RT-CT and thus may decrea-
se the efficacy of treatment, with the necessity to perform
supportive care. IMRT is able to deliver better conforma-
lity of dose and thus spare normal tissue.IMRT has been
implemented in treatment of pelvic malignancies with
significant reduction in expected GI and GU toxicity rates
compared with conventional techniques.The purpose of
this study is to evaluate the impact of IMRT versus
3DCRT on toxicity and quality of life in pts with rectal
cancer submitted to neoadjuvant concurrent CT-RT.

Methods and Materials: From January 2010 to May
2011,11 rectal cancer pts were enrolled in this study.7 pts
were treated with 3D-CRT and 4 pts with IMRT techni-
ques. All pts received concurrent platinum and 5FU based
CT.Pts characteristics are reported in Table I. In order to
prevent treatment-related enteritis and colitis,probiotic pre-
parations were administrated to all pts.If pts develop toxi-
cities ▓ G2 such as diarrhea or weight loss, they were follo-
wed at DH Oncology Department for supportive care with
intravenous hydration, pain medication and specific drugs.

Results: Pts who received IMRT had less high grade
GI, none RT break or CT reduction dose,while supporti-
ve care has been necessary in 57% of 3DCRT group with
2 pts who required hospitalization(Table II)
Conclusions: In the management of rectal cancer with
neoadjuvant intent, IMRT is associated with a clinically
significant reduction in toxicity compared with 3DCRT.A
larger cohort of pts is needed to confirm this preliminary
clinical data and to evaluate differences in toxicity and
long-term efficacy. 

Table I

IMRT4 pts 3DCRT7 pts

Median age(range) 55 (51-67) 66 (51-77)

Sex M 3 6
F 1 1

TNM T3N0 2
T3N1 4 4
T4N1 0 1

RT dose 45 + 5,4 Gy 3 6
50,4 Gy 1 1

Table II

Toxicity IMRT CRT

Gastrointestinal ▓ G2 4 4
▓ G2 0 3

Genitourinary ▓ G2 4 6
▓ G2 0 1

RT Break 0/4 5/7

CT reduction dose 0/4 4/7

Supportive care 0/4 3/7

C017
PRESERVATION OF OVARIAN FUNCTION AND
IMPACT OF DIFFERENT RADIOTHERAPY-
TECHNIQUE ON FERTILITY AND QUALITY OF LIFE
(QOL)

A. Cecconi1, V. Dell’Acqua1,3, R. Lazzari1, A. Vavassori1,
F. Cattani2, C. Fodor1, B.A. Jereczek-Fossa1,3,
R. Orecchia1,3

1Division of Radiation Oncology, European Institute of
Oncology Milan; 2Medical Physics, European Institute of
Oncology Milan; 3University of Milan

Purpose: To investigate the role of function ovarian pre-
servation by ovarian transposition and after laparoscopic
ovarian excision with ovarian criopreservation tissue,
prior to radiotherapy (brachytherapy (BRT), 3D confor-
mal radiotherapy (3DCRT), intensity modulated radiothe-
rapy with rapidarc-Trilogy by Varian (RA-IMRT) and the
impact of fertility and QoL in gynaecological cancer
patients (pts)

Material and Methods: From February 2008 to April
2011, 4 pts underwent preservation of ovarian function by
ovarian transposition before radiotherapy or chemoradia-
tion. The mean age was 29 years (range 17-36). The clas-
sification of disease was: right inguinal fibroblastoma
(one pt), inguinal skin epithelioid sarcoma (one pt), vagi-
nal carcinoma with cervix infiltration (2 pts), respective-
ly. The first pt received surgery plus adjuvant 3DCRT
(59.4 Gy) in inguinal right area, the second pt received
surgery and interstitial high dose rate (HDR) BRT (34
Gy), the last 2 pts received radiotherapy (IMRT-RA 45
Gy plus pulsate dose rate (PDR) BRT 30 Gy) and conco-
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mitant chemoradiotherapy (IMRT-RA 50 Gy plus BRT 25
Gy with concomitant CDDP plus PTX), respectively.

Results: All pts are alive in complete remission of
disease. The first pt, after 3 year follow-up, is experien-
cing normal menstrual cycles at regular monthly inter-
vals. For the other pts the follow-up is shorter, but the pts
that received IMRT-RA had normal menstrual cycle
during the treatment.

Conclusions: Ovarian transposition is a simple surgi-
cal procedure that can be used in order to reduce the risk
of early menopause in young patients candidates to pelvic
irradiation. Importantly, the introduction of new radiothe-
rapy techniques like IMRT-RA was useful in sparing
organ at risk (OAR) and and creating a dose painting in
the risk area. These procedures should be applied more
widely to preserve the fertility and improve the QoL in
reproductive-aged cancer patients.

C018
PREVENTION AND MANAGEMENT OF TOXICITIES
IN PELVIC RADIOTHERAPY

M. Nuzzo, M. Taraborrelli, V. Borzillo, F. Palone,
D. Genovesi, G. Ausili Cefaro

U.O. Radioterapia Oncologica Ospedale Clinicizzato,
Università “G. D’Annunzio” Chieti

Purpose: Our purpose is to present a protocol for preven-
ting and managing of the consequences of treatment-rela-
ted symptoms experienced during curatively intended
pelvic radiotherapy.

Materials and Methods: At Radiation Oncology
Department in Chieti, each year an average of 100
patients are treated for pelvic neoplasms.3D-CRT (con-
ventional 4-field box technique) was performed for all
patients. Mean dose administered was 50 Gy (range 46-
70 Gy), 1,8-2 Gy/fraction.

Results: Since the first day of therapy, specific moi-
sturizing cream and lactic ferments were given. Pre-treat-
ment evaluation of complete blood counts, urine test and
Pap-test were required. If patients reported in their medi-
cal a diverticulosis history, prophylactic treatment with
intestinal antimicrobial was prescribed for the whole tre-
atment time. Patients should maintain a full bladder for
each treatment that helped displace small intestine out of
the path of the radiation beam during the treatment frac-
tion, decreasing the possibility of a radiation-induced
small bowel injury. Complete blood counts were checked
weekly during treatment, especially if radiotherapy was
concurrent with chemotherapy. Symptoms like constipa-
tion and pain for narrowing of a stricture or on the contra-
ry acute symptoms of urgency and tenesmus were very
frequent. For tenesmus was very useful a local anti-
inflammatory drug (gel or suppository). Antidiarrheal
drugs and adequate diet planning were required if diar-
rhea and intestinal cramping occurred. If these symptoms
continued, an intestinal antimicrobial should be added.
Infusion of liquids and restoring electrolytic balance were
not excluded, if necessary. In case of a fissure in the skin
of the anus, medication with solution of 2% eosin was
required. When patients reported burning with urination,
urine test was required and prior assumption of cranber-

ry-based drugs. Based on the result of urine test, antibio-
tics and/or anti-inflammatory drugs were prescribed.
Vaginal dryness and dyspareunia were minimized by the
application of vaginal ovules of nucleic acids or hyaluro-
nic acid and vitamins A and E. In case of vulvar disephi-
telization, solution of 2% eosin was applied.

Conclusions: The use of specific supportive protocols
are able to prevent and manage a significant toxicity
during intensification treatments of pelvic neoplasms.

C019
EVALUATION ON CRANBERRY + D-MANNOSIO
USE FOR CYSTITIS PREVENTION DURING
RADIOTHERAPY IN PROSTATIC CANCER

L. Belgioia1, D. Doino1, D. Bosetti1, P. Torielli1,
M. Marcenaro2, D. Agnese1, S. Barra2, R. Corvò1,2

1Università degli Studi di Genova, Scuola di

Specializzazione in Radioterapia; 2S.C. Oncologia

Radioterapica, Istituto Nazionale per la Ricerca sul

Cancro, Genova

Purpose: To evaluate Cranberry + D-Mannosio role in pre-
vention and treatment of cystitis induced by radiotherapy.

Material and Methods: From January to April 2010
18 patients were selected using the following inclusion
criteria:
- Pts with prostate cancer up to T3 clinical stage, N0-N1 
- Pts underwent to adjuvant radiotherapy with no pre-
vious bladder disease 
All pts performed 3DRT or IMRT with linear accelerator.
Total RT dose was 50 Gy on pelvis, 60 Gy on seminal
vescicles and 70-76 Gy on prostate or on prostate bed.
Acute and late toxicity was evaluated using RTOG and
SOMA-LENT scale, respectively. The 18 patients were
randomized in two groups: 9 patients received Cranberry
+ D-Mannosio 100 mg twice a day since the beginning of
the treatment, the second group didn▓t receive any pre-
vention therapy unless they presented grade ▓1 cystitis.

Results: Median follow up was 11.5 months (range 1-
16 months). All pts were evaluated at the first, third and
last week of treatment. Acute toxicity is shown in Table 1. 
Late toxicity was evaluated at 1 year from the end of RT
in 5 and in 7 pts for group 1 and group 2 respectively.
Stress incontinence was registered in 1 pts of group 1 and
in 2 pts of group 2.

Conclusion: The use of Cranberry + D-Mannosio in our
preliminary experience avoided the development of grade 3
cystitis in the group treated with prevention therapy. 

Table 1

RTOG/grade 0 1 2 3 4

No Cranberry+ D-Mannosio
1 sett 6 3 0 0 0
3 sett 4 5 0 0

Stop-RT 1 3 2 3 0

Cranberry+ DMannosio 1 sett 5 4
3 sett 3 4 2 0 0

Stop-RT 3 4 2 0 0

AIRO Giovani
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C020
QUALITY OF LIFE IN PROSTATE CANCER
PATIENTS: PRELIMINARY COMPARISON
BETWEEN RADIOTHERAPY AND ACTIVE
SURVEILLANCE

B. Avuzzi1,2, D. Villani2,3, L. Bellardita2, T. Rancati2,
S. Villa1, D. Biasoni4, S. Stagni4, R. Valdagni1,2

1Radioterapia Oncologica 1, Fondazione IRCCS Istituto

Nazionale dei Tumori Milano; 2Programma Prostata,

Direzione Scientifica Fondazione IRCCS Istituto

Nazionale dei Tumori Milano; 3Dipartimento di

Psicologia, Università Cattolica di Milano; 4Urologia,

Fondazione IRCCS Istituto Nazionale dei Tumori Milano

Aim of the study: A critical issue in prostate cancer mana-
gement (PCa) is the impact of therapies▓ adverse side
effects on quality of life (QoL). 
The aim of the study is to investigate QoL in PCa patients
undergoing radiotherapy, in comparison with patients
who do not undergo radical treatment.

Material and Methods: 38 external beam radiotherapy
patients (median age 69,8) of different risk classes were
compared to 88 patients (median age=67,5) participating
in the Prostate Cancer 

Research International: Active Surveillance (PRIAS),
a observational protocol for low risk PCa. QoL was asses-
sed in both groups at the very beginning of either treat-
ment or observational protocol by:
- FACT-P in terms of physical well-being (PWB), social
well-being (SWB), emotional well-being 
(EWB), functional well-being (FWB) and prostate cancer
symptoms (PCS); scores > 3 identify a very high level of
well-being.

- Mini-MAC in terms of fighting spirit (FS), anxious pre-
occupation (AP), helplessness/hopelessness 
(HH), fatalism (FA) and avoidance (AV); scores > 2
imply a presence of the disease adjustment style. 

Results: Radiotherapy and AS patients indicated a
very high level of PWB (92% and 97% respectively),
EWB (66% and 54%) and PCS (66% and 76%), whereas
only few patients achieved very high FWB (18% and
27%).
As far as adjustment to disease, radiotherapy and AS
patients reported presence of FS (87% in both groups)
and FA (66% and 61% respectively), no disease-related
AP (76% and 72%), no sense of HH (92% and 93%) and
no AV behaviour (71% and 62%).
Student T test analyses showed that SWB (p=.000) and
PCS (p=.027) mean scores were statistically lower in
radiotherapy (SWB: M=2.57; SD=.84; PCS: M=3.07;
SD=.48) than in AS (SWB: M=3.08; SD=.64; PCS:
M=3.25; SD=.39). These differences didn▓t reach clinical
relevance, defined as the minimal important difference of
half the standard deviation.

Conclusion: External beam radiotherapy for prostate
cancer patients, at the beginning of therapy, is associated
with a good level of wellbeing and adjustment to disease,
comparable with that of patients undergoing AS. We
should emphasize that in our PCa management model
patients are supported in the therapeutic decision-making
process from both medical and psychological perspecti-
ves through the multidisciplinary clinic.
Acknowledgements to Foundation Proadamo and
Foundation I. Monzino for founding psychological sup-
port for prostate cancer patients.
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B001
DEFINING THE RISK OF INVOLVEMENT FOR
EACH NECK NODAL LEVEL IN PATIENTS WITH
EARLY T-STAGE/ NODE-POSITIVE
OROPHARYNGEAL CARCINOMA

F. Ricchetti, G. Sanguineti

Johns Hopkins University, Baltimore, MD

Purpose: To assess the risk of ipsilateral subclinical neck
nodal involvement for early T-stage/node positive oro-
pharyngeal carcinoma.

Materials and Methods: We retrospectively identified
all the patients that underwent upfront neck dissection for
oropharyngeal squamous cell carcinoma at Johns
Hopkins (JH) as part of their initial management since
1998. We further selected the patients that fulfilled all of
the following criteria: 1. early clinical T-stage (cT1-2); 2.
cN+ at presentation; 3. no previous/synchronous tumors;
4. no previous neck violation; 5. multi (3+) level neck
dissection at JH; 6. neck specimen processed by surgical
levels. HPV expression in tumor cells was assessed by in
situ hybridization. From the pathology report, we extrac-
ted the prevalence rate of involvement of levels I-V.

Then, for each nodal level we computed the negative pre-
dictive value (NPV) based on sensitivity/specificity for
CT [Curtin et al, Radiology, 1998]. Here we report 1-
NPV or the risk that a level that does not contain any node
larger than 10 mm harbors subclinical disease.

Results: 117 patients met the criteria. Most of patients
had primary tumors in the tonsil (N=81, 69.2%) or the
base of tongue (N=30, 25.6%). cT-stage was as follows:
T1, 70 pts (59.8%); T2, 47 pts (40.2%). Neck surgery
consisted of radical neck dissection (RND) in 15 pts
(12.8%), modified RND in 78 pts (66.7%) and selective
neck dissection in 24 pts (20.5%). The HPV positive
population consisted of 94 patients. The prevalence of
pathologic involvement and the risk of subclinical disea-
se in each neck for both cohorts of patients are reported
in the table below.

Conclusions: In this contemporary series, levels I and
V are at very low (<5%) risk of involvement even when
ipsilateral to pathologically proven neck disease, regar-
dless of HPV infection; this calls to question their routine
inclusion in any target volume. Level IV should be inclu-
ded in the lowest dose/risk level CTV; ipsilateral levels II
and III are to be considered at high risk of involvement
even when negative on CT.

Best Abstracts

All pts (N=117) HPV pos (N=94)

Neck level # dissected Involvement Risk of # dissected Involvement Risk of

at pathology involvement at pathology involvement

when when

negative negative

on CT on CT

IB 106 9.5% 3.1% 83 8.4% 2.8%

II 117 91.3% 76.3% 94 89.4% 72.1%

III 117 40.8% 17.5% 94 38.3% 16.0%

IV 112 18.0% 6.3% 90 20.0% 7.1%

V 97 3.3% 1.0% 76 2.6% 0.8%
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B002
RETROSPECTIVE ANALYSIS OF 104 THYMOMA-
PATIENTS TREATED AT RADIOTHERAPY UNIT OF
THE FLORENCE UNIVERSITY OVER A 30 YEAR
PERIOD

S. Cecchini, G. Zei, C. Franzese, I. Meattini, V. Scotti,
C. De Luca Cardillo, M. Loi, S. Bertocci, I. Desideri,
F. Meacci, G.P. Biti
1Radioterapia Oncologica; AOU Careggi, Firenze, Italia

Materials and Methods: Since 1973 to 2010 104 patients
(53 females and 51 males) were addressed to
Radiotherapy Unit of Florence University with diagno-
sis of thymoma. Median age at presentation was 57
years (range 26-84). Performance status (PS) was 0 in
64 patients, 1 in 20 patients and 2 or more in 10 patients.
69 patients had no associated pathologies, 33 had mya-
sthenia gravis and 2 patients had other autoimmune
diseases. The stage, according to Masaoka-Koga
Staging System, was I in 22 patients, II A in 23 patients,
IIB in 12 patients, III in 23 patients, IVA in 20 patients,
IVB in 4 patients. The histology was: 8 medullary thy-
moma, 13 mixed thymoma, 9 lymphocyte-rich thymo-
ma, 9 cortical thymoma, 24 well-differentiated thymic
carcinoma carcinoma, 18 other (thymic carcinoma). 83
patients had surgery as primary treatment; among these
patients, surgery was radical without residual in 51
patients. 78 patients underwent radiotherapy (RT);
among these patients, 13 received RT as primary treat-
ment. 57 patients had RT after surgery and 5 patients
underwent RT associated with chemotherapy. The
median prescribed dose was 50 Gy (range 30-64 Gy),
with standard fractionation. Technique treatment chan-
ged all over the time. 46 patients were treated with 2D
conformal radiotherapy and 59 with 3D technique.

Results: At median follow up of 80 months we
observed 26 recurrence of disease: 17 were loco-regio-
nal and 9 were distant metastasis. The overall survival
was 77% at 5 years, 67% at 10 years and 55% at 15
years. The prognostic factors for OS were stage
(p=0.0005) and surgery (p=0.00009). Disease free survi-
val (DFS) was 73% and 64% at 5 and 10 years respecti-
vely. The actuarial relapse rate was 27% at 5 years and
46% at 10 years. Surgery was the only prognostic factor
for DFS (p=0.003) In patients treated with surgery
radiotherapy was not a statistically significant progno-
stic factor for DFS. Concerning RT related toxicity 29
patients had toxicity RT-related: G1-G2 pulmonary toxi-
city (dyspnea and cough) was recorded in 7 patients and
G1-G3 gastrointestinal toxicity (dysphagia and esopha-
gitis) in 21 patients.

Conclusion: Recurrence rates following resection
and adjuvant radiotherapy for thymoma were low.
Radiotherapy, although was well tolerated, did not
significantly decrease the local relapse rate. Surgery was
a significant prognostic factor for DFS and OS.

B003
STEREOTACTIC BODY IRRADIATION IN PATIENTS
WITH SOLITARY LUNG NODULES

M. Marcenaro1, L. Belgioia2, D. Agnese2, D. Doino2,
S. Vagge1, E. Mantero2, S. Agostinelli3, F. Cavagnetto3,
S. Garelli3, M. Gusinu3, M. Zeverino3, S. Morbelli4,
M. Massollo4, R. Corvò1,2

1Radiation Therapy Department, National Institute for
Cancer Research, Genoa, Italy; 2Radiotherapy School,
University of Genoa, Italy; 3Department of Medical
Physics, National Institute for Cancer Research, Genoa,
Italy; 4Nuclear Medicine Department, S. Martino
Hospital, Genoa, Italy

Purpose: To evaluate toxicity and clinical outcome in pts
treated with SBRT for solitary lung nodules.

Materials and Methods: From August 2009 to March
2011, 27 pts with solitary lung nodules were treated heli-
cal Tomotherapy. Until May 2010 pts were given
60Gy/8fx thereafter we used different fx-schemes accor-
ding to T stage, nodule location in the chest
(peripheral/central) and presence of single mts from pre-
vious primary tumours. According to our protocol peri-
pheral T1 were given 48 Gy/4 fx, peripheral T2 52Gy/4,
central T1-2 50Gy/5fx and mts 60Gy/8fx. All but 2 pts
had diagnostic or simulation TCPET scan.

Results: Median pts age was 72 yrs (57-88). Median
follow up was 7 mns (1-18). 22/27 pts had NSCLC (17
primaries and 5 recurrences), the other 5 pts had 1 mts
from other primaries. Of the 17 pts with primary NSCLC
15 had T1N0 and 2 T2N0. Of the 27 nodules treated, 19
were peripheral and 8 central. Medial tumour size was
21.8 mm (8-40). Histology was available in 14/22 of lung
cancer pts (8 ADK, 3 SCC, 1 ADK/SCC and 2 NSCLC
without other specifications). In 8 pts diagnosis was CT
and CTPET based. Of the 5 pts with mts 2, 1, 1 ,1 had mts
from bladder, kidney, gastric and colon cancer. Pts were
treated as follow: 11 pts 60Gy/8fx, 2 pts 52Gy/4fx, 3 pts
50Gy/5fx and 9 pts 48Gy/4fx. 2 pts were treated with
other fx-schemes. We had acute toxicity in 5 pts (3 with
dyspnoea and 2 with fibrosis) and late toxicity in 4 pts (1
with dyspnoea and 3 with fibrosis). 1/27 pts was lost at
follow up. 9 (34.6%), 4 (15.4%), 4 (15.4%) and 9
(34.6%)pts had complete response (RC), partial response
(RP), stable disease (SD) and progression (PD), respecti-
vely. Pts who had PD were as follow: local PD 1 pts,
systemic PD 4 pts, local and systemic PD 3 pts. Local
control (LC) was assessable in 25/27 nodules, as one pts
was lost at follow up and one pts was known to be died
with bone mts without further lung evaluation. 12 (7 T1,
2 mts, 3 recurrence <3 cm), 5 (3T1, 1 mts, 1 T2), 4 (3T1,
1 mts) and 4 (1 T1, 1 T2 and 3 recurrence<3 cm) nodules
had RC, RP, SD and PD, respectively. 3 pts died for non
oncologic causes.

Conclusions: Data from pts treated with SBRT for
solitary lung nodules show good LC results. RT doses are
of great importance for local control and a
BED>100Gy10 is recommended. Presence of single lung
nodule from other previous cancers, lung recurrence from
previous NSCLC and target size are of most importance
regarding systemic progression.
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B004
IS BRACHYTHERAPY IN ADVANCED CERVIX
CARCINOMA STILL THE STANDARD?
PRELIMINARY RESULTS OF PHASE II STUDY OF
NEOADJUVANT RADIOCHEMOTHERAPY WITH
SURGERY

L. Tagliaferri*, F. De Rose*, C.G. Rinaldi*, S. Luzi*,
G. Scambia°, D. Smaniotto*, V. Valentini*

* Division of Radiotherapy, Catholic University, Rome,

Italy; ° Division of Gynecologic Oncology, Catholic

University, Rome, Italy

Objective/Purpose: The use of a three-modality approach
in advanced cervical cancer (LACC) including radiation
and chemotherapy followed by surgery has been investi-
gated on the basis of the potential advantages related to
surgical removal of eventual radio- and chemo-resistant
foci and the possibility to obtain the pathological asses-
sment of response. The main aim of this prospective
Phase II study is to evaluate the pathological assessment
of response after radiochemotherapy identifying preope-
rative and pathological prognostic factors.

Materials and Methods: Patient selection was based
on the following criteria: squamous cell carcinoma of the
cervix, stage (IB2, IIA bulky, IIB-IIIB), no RMN and
PET/CT evidence of para-aortic lymphatic involvement,
age < 75 years, ECOG < 2; adequate bone marrow and
renal function.
Radiotherapy was administered to the whole pelvic region
in 22 fractions (1.8 Gy/day) totaling 39.6 Gy. The conco-
mitant boost was delivered on primary tumor (90 cGy/fr)
12 times every other day, up to total dose of 5040 cGy. The
schedule of concomitant chemotherapy was as follows: 20
mg of cisplatin/m2 body surface area, days 1–4 and 27–30;
chronomodulated capecitabine (1300 mg/mq/day), week 1-
2 and 4-5. Five to 6 weeks after the end of chemoradiation,
the patients underwent radical hysterectomy and pelvic +/-
lumboaortic lymphadenectomy. 

Results: From February 2006 to September 2010, 48
patients were enrolled. Their median age was 58 years
(range 26-74). Stage and grading distribution was as fol-
lows: 1 patient (2.1%) FIGO stage IB, 1 patient (2.1%)
FIGO stage IIA, 42 patients (87.5%) FIGO stage IIB, 3
patients (6.2%) FIGO stage IIIA and 1 patient (2.1%)
FIGO stage IIIB. Twenty five (52.1%) of the patients had
lymph nodes involvment at diagnosis. All patients com-
pleted the planned chemoradiation. Six patients (12.5 %)
required a brief interruption of treatment due to acute
toxicity. Overall, 3 patients experienced Haematological
grade 3 toxicity. Objective response to treatment was
available for 47 patients since one patient died for pro-
gression disease before surgery. At pathological examina-
tion, 40 of 47 patients (85.1 %) showed a complete
response or microscopic residual disease, while 7 patients
(14.9 %) showed a partial response or no change in their
disease. 11 patients (23.4 %) had positive lymph nodes at
pathological examination. Positive lymphnode status at
pre-chemoradiotherapy showed a significant association
with worse pathological response (p= 0.047).
Conclusions: Considering the high number of complete
responses, our study, according to current evidence based

cancer guidelines, confirms the efficacy of concurrent
radiochemotherapy in LACC patients and the negative
impact of nodal metastases on response. For these
patients, randomized comparisons between adjuvant sur-
gery and brachytherapy boost seem justified.

B005
FRACTIONATED STEREOTACTIC RADIOTHERAPY
FOR RESIDUAL OR RECURRENT CRANIO-
PHARYNGIOMAS AFTER SURGERY. ANALYSIS
OF 17 PATIENTS

F. Trippa, E. Maranzano, L. Chirico, M.L. Basagni,
R. Rossi, L. Draghini, P. Anselmo, M. Casale, M. Muti,
M. Italiani, E. Buono, C. Giorgi°

Radiation Oncology Centre; °Neurosurgeon Consultant,
“S. Maria” Hospital, Terni, Italy

Purpose: We analyzed the outcome of fractionated stereo-
tactic radiotherapy (FSRT) for residual or recurrent cra-
niopharyngiomas after surgical excision.

Methods and Materials: A total of 17 patients (pts)
with craniopharyngiomas were treated between February
2004 and December 2010 with FSRT. Male/female ratio
was 11/6, median age was 45 years (range 10-72).
Karnofsky performance status ranged from 70 to 100
(median 100). After an incomplete surgery (11, 64% pts),
FSRT was done only in case of disease progression docu-
mented at a magnetic resonance imaging (MRI). After
primary radical surgery (6, 36% pts), FSRT was admini-
stered because a MRI recurrence was diagnosed. Median
time between surgery and FSRT was 12 months (range, 2-
120). Six (36%) pts had a cystic progression, 7 (42%) a
solid recurrence of tumor, and 4 (22%) a mixed (solid and
cystic) lesion. All pts were treated with 5-MV linear acce-
lerator fitted with a commercial dynamic micromultileaf
collimator. The volume of craniopharyngiomas ranged
from 2 to 62 cc (range, 12). The FSRT schedules were: 2
Gy/fraction, 5 fractions/week, 50 Gy of total dose in 13
pts; 3 Gy/fraction, 5 fractions/week, 45 Gy of total dose
in other 4 pts. Dose was prescribed at isocentre, with
minimum accepted dose of at least 90%. Pts were follo-
wed with MRI, and local control was achieved if tumor
regressed or was stable at the last follow-up. 

Results: Median follow-up was 36 months (range 4-
84), and 12 (71%) pts had a follow-up >= 12 months. At
MRI, the overall local control rate was 96%: in 8 (47%)
pts there was a partial remission, in 1 (6%) a complete
remission, in 7 (41%) a tumor stabilization and in one
(6%) a disease progression. Median duration of local con-
trol was 38 months (range, 4-84). All pts who obtained a
local control are alive. The only non responder patient,
clinically worsened and died 5 months later. Of 10 pts
with homonymous hemianopsia before FSRT, 5 improved
their visual capacity., Thought none of 13 pts with hypo-
pituitarism before radiotherapy ameliorated their deficit
after FSRT, no pts with normal pituitary function develo-
ped hormonal deficits.

Conclusion: Our data suggest that FSRT can be an
effective treatment modality for residual or recurrent cra-
niopharyngiomas. FSRT is safe and feasible, without
significant acute or late toxicity and can be considered a
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Table 1: Toxicity profile.

Genitourinary Gastroenteric

≤ 72 Gy 73.8 Gy ≥ 75.6 Gy ≤ 72 Gy 73.8 Gy ≥ 75.6 Gy

n = 71 n = 32 n = 44 n = 71 n = 32 n = 44

Acute Grade 2 8% 9% 16% 10% 12% 4%
Grade 3 - 6% 7% - 3% -

Late Grade 2 8% 9% 9% 7% 11% 2%
Grade 3 - 3% 5% 1% 3% -

valid alternative to radiosurgery in craniopharyngiomas
with large diameter and/or located near optic pathways.

B006
DOSE ESCALATION TO ≥ 75.6 GY SIGNIFICANTLY
IMPROVES THE BIOCHEMICAL RELAPSE-FREE
SURVIVAL OF NODE-NEGATIVE PATIENTS TREAT-
ED WITH SALVAGE RADIOTHERAPY AFTER RADI-
CAL PROSTATECTOMY

N.A. Iacovelli1, C. Cozzarini1, A.M. Deli1,
M. La Macchia2, C. Fiorino3, A. Bolognesi1, V. Scattoni4,
P. Mangili3, M. Motta1, S. Selli1, P. Rigatti4,
N. Di Muzio1

1Servizio di Radioterapia, IRCCS Ospedale San Raffaele
- Milano; 2ATreP Agenzia Provinciale per la
Protonterapia, Trento; 3Servizio di Fisica Sanitaria,
IRCCS Ospedale San Raffaele - Milano; 4Divisione di
Urologia, IRCCS Ospedale San Raffaele - Milano

Purpose: the benefit deriving from radiation doses >70
Gy and addition of androgen deprivation (AD) to high-
dose salvage radiotherapy (SRT) in node-negative
patients is unclear and represents the objective of this
retrospective analysis.

Material and Methods: from 1994 to 2007, 147 node-
negative (on a median of 11 pelvic LN) patients under-
went high-dose (median 73.8, range 66.6-77.4 Gy) SRT at
1.8 Gy per fraction to the prostatic bed owing to PSA fai-
lure after prostatectomy. Before SRT, 69 patients under-
went neoadjuvant androgen deprivation (NAD) for a
median of 71 days, and 101 also received adjuvant andro-
gen deprivation (AAD) for a median of 11.7 months.

Results: after a median follow-up was 83 months, at

univariate analysis a statistically significant correlation
emerged between radiotherapy dose (continuous varia-
ble) and biochemical relapse-free survival (bRFS,
p=0.0001). The ROC curve analysis indicated an RT dose
< 73.8 Gy as having the highest accuracy in predicting the
risk of biochemical failure (sensitivity 68%, specificity
68%). The 5-year bRFS was significantly higher (76% vs
52%, p=0.02) in patients receiving SRT doses >72 Gy.
Moreover, in order to investigate a possible role of further
dose-escalation, patients were arbitrarily subdivided into
3 groups according to RT dose: <73.8 Gy (n=71, median
RT dose 70.2 Gy, median follow-up (FU) 93 months, 73.8
Gy (n=32, median FU 86 months), > 73.8 Gy (n=44, 14
of whom treated at 77.4 Gy, median RT dose 75.6 Gy,
median FU 66 months.
Univariate analysis confirmed the clinical benefit of fur-
ther dose escalation, with a 5-year bRFS of patients recei-
ving <73.8, 73.8 and > 73.8 Gy of 62%, 72% and 85%,
respectively (p=0.02). On the contrary, neither NAD nor
AAD significantly improved bRFS after SRT, though a
slight improvement of 5-year bRFS resulted from the
addition of NAD (79% vs 67%, p=0.34) and AAD (75%
vs 59%, 0.12) to lower doses (< 73.8 Gy) SRT. 
Multivariate analysis confirmed these results. A quite
linear correlation between SRT dose and risk of Grade 2
or greater genitourinary toxicity was observed (Table 1).
The excellent gastrointestinal toxicity profile recorded in
the subset receiving the higher doses possibly resulted
from more sophisticated planning procedure and stricter
application of rectal constraints.

Conclusions: SRT doses > or = 75.6 Gy seem to be
advisable, although an increase of GU toxicity should be
expected. On the contrary, no benefit resulted from the
addition of AD to high-dose SRT. 

XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011 | 79 | 



C021
ASSESSMENT OF DYSPHAGIA IN PATIENTS WITH
HEAD AND NECK CANCER AFTER RADIATION
THERAPY: DOSE-EFFECT RELATIONSHIPS FOR
THE SWALLOWING STRUCTURES

L. Deantonio1, L. Masini1, M. Paolini1, C. Pisani1,
G. Loi2, M. Krengli1

1Division of Radiotherapy, University Hospital
“Maggiore della Carità” Novara; 2Medical Physics,
University Hospital “Maggiore della Carità”, Novara

Purpose: Dysphagia after definitive RT for head-and-
neck cancer can have a detrimental effect on patients’
quality of life (QoL). The aim of this study is to evalua-
te long-term swallowing function, and to relate dyspha-
gia to the radiation dose delivered to the critical anato-
mical structures after RT for head and neck cancer.

Materials and Methods: A total of 50 patients with
stages I-IV squamous cell carcinoma of the head and
neck (8 larynx, 3 hypopharynx, 26 oropharynx, 11 naso-
pharynx, and 2 unknown primary) treated with curative
RT were identified. Twenty-two patients were treated by
3D-CRT and 28 patients by IMRT, 21 of them with SIB.
Thirty-eight patients received concurrent platinum-
based CT. Acute toxicity was graded according to the
CTCAE version 3.0. Late dysphagia was scored accor-
ding to the EORTC/RTOG late radiation morbidity sco-
ring schema. At the follow-up consultation, patients fil-
led in 3 questionnaires to assess QoL: the EORTC head
and Neck module (QLQ-H&N35), the Performance
Status Scale (PSS), and the MD Anderson Dysphagia
Inventory (MDADI). The original plans of the 50
patients were retrieved for retrospective delineation and
dose-volume histogram calculation of the swallowing
organs at risk: superior pharyngeal constrictor muscle
(CM), middle CM, inferior CM, cricopharyngeal
muscle, and esophagus. The total volume, the mean
doses and the volume of the structures receiving >50Gy
were recorded.

Results: Before treatment, 18 patients (36%) expe-
rienced swallowing problems. Acute dysphagia was sco-
red as grade 2 (G2) in 22 patients (44%) and as G3 in 9
patients (18%). Patients were assessed for evaluation of
late swallowing after RT treatment at a median time of
18 months after the end of treatment (range 6- 63

months). At the time of assessment, 15 patients expe-
rienced dysphagia G0 (30%), 25 G1 (50%), 7 G2 (14%),
and 3 G3 (6%). The PSS score <50, the H&N35 with
high score, and the MDADI score <50 were taken as
severe dysphagia. The analysis of the dose to superior,
middle, and inferior CM, crico-pharyngeal muscle and
esophagus and the correlation with the grade of dyspha-
gia is ongoing.

Conclusion: Multivariate analysis will be performed
using the following variables: age, primary site, T-stage,
dose, technique, chemotherapy and baseline dysphagia.
This could allow to define dose-constraints for the pre-
servation of the swallowing function and consequently
optimize the future treatment plans for head and neck
patients.

C022
INDUCTION CHEMOTHERAPY PLUS CETUXIMAB
FOLLOWED BY INTENSITY-MODULATED
RADIOTHERAPY AND CETUXIMAB +/- ETHYOL
IN LOCALLY ADVANCED HEAD AND NECK CAN-
CER: A TOXICITY ANALYSIS

B. Floreno, M. Fiore, R.M. D’Angelillo, S. Ramella,
F. Cellini, E. Ippolito, C. Greco, L.E. Trodella, A.
Iurato, L. Trodella

Radioterapia Oncologica, Università Campus Bio-

Medico, Roma

Purpose: To evaluate feasibility of induction chemothe-
rapy (ICT) with Cisplatin, 5-Fluorouracil and
Cetuximab, followed by concurrent Cetuximab and
radiotherapy (RT) +/- Ethyol in patients with stage III-
IV, non metastatic, head and neck cancer.

Materials and Methods: ICT consisted of 2 cycles of
Cisplatin 100 mg/m2 and 5-FU 1.000 mg/m2i.v.c. d1-4
q28, and weekly Cetuximab 250 mg/m2 (after loading
dose of 400 mg/m2) followed by RT and Cetuximab. All
patients received intensity-modulated RT (IMRT). The
total dose delivered was 70/60/50 Gy in 2Gy/fx to
macroscopic and metabolic active disease/Nodal high-
risk areas of microscopic disease/Nodal low risk areas. 
Ethyol was administered if median dose of parotid
glands exceeded 27 Gy.
Toxicity was recorded according to the CTC 3.0 scale.
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Results: From 2007 to 2011, 33 patients have been eva-
luated; 6 are on going. Median age was 59 years (range
33-83). All patients had a good performance status
(ECOG Score 0-1). Stage was III/IVa-b in 7/26. Tumor
location was oral cavity/pharynx/larynx in 8/19/6. 
During ICT grade 3-4 hemathological toxicity was:
NEU/PLT/HB in 6/3/2 patients (33%). Only one neutro-
penic fever has been recorded. Hypomagnesemia was
grade 1 in 12 patients (36.3%). Grade 1-2 acneiform
rash was in 21 (63.6%) and 2 patients (6.1%) experien-
ced a grade 3 acneiform rash.
During RT and Cetuximab grade 2-3 skin toxicity was in
12 and 4 patients respectively (44.4% and 14.8%).
Grade 2-3 mucositis was in 13 (48.1%) and 5 patients
(18.5%). Two patients placed nasogastric tube. 
Ethyol was administered to 13 patients (48.1%). Among
these patients grade 2 xerostomia occurred only in 3
patients (11.1%), while 4 patients experienced a grade 1
xerostomia (14.8%). Thus, in half of Ethyol treated
patient (6/13, 46%) no xerostomia have been observed
irrespectively of dosimetric parameters. Only 2 patients
with mean parotid dose below 27 Gy experienced a
grade 1 and grade 2 xerostomia.
One patient drop off treatment due to declining in per-
formance status. 
Toxicity caused median treatment interruption during
RT course of 9 days (range 5-20). Only 7 patients com-
pleted treatment without interruptions. The median
number of Cetuximab weekly infusions was 14. 

Conclusions: ICT and Cetuximab followed by con-
current IMRT with Cetuximab showed an
moderate/high but manageable toxicity profile.
Concurrent Ethyol reduced the incidence of xerostomia
in those patients who have a mean parotid dose beyond
27 Gy.

C023
NASOPHARYNGEAL CANCER: ACUTE TOXICITY
AND DOSE TO THE PAROTIDS GLANDS IN A
MULTICENTER PROSPECTIVE STUDY (“AIRO
HEAD AND NECK WORKING GROUP”)

S. Tonoli1, D. Alterio2, O. Caspiani3, A. Bacigalupo4,
F. Bunkheila5, M. Cianciulli6, A. Merlotti7,
A. Podhradska8, M. Rampino9, D. Cante10 , C. Polli11,
L. Bruschieri12, R. Gatta1

From the following RT Units: 1Brescia-Ist. del Radio;
2Milano-IEO; 3Roma-Isola Tiberina; 4Genoa-IST;
5Bologna-S.Orsola; 6Roma-S.Camillo; 7Busto Arsizio;
8Monza-S.Gerardo; 9Torino San Giovanni; 10Ivrea;
11Prato; 12Treviglio

Aim: To report preliminary results of a multicenter pro-
spective study on radical radio+/-chemotherapy for
nasopharyngeal cancer, performed by the AIRO Head
and Neck Working Group.

Materials and Methods: Twelve centres in Italy ente-
red into this prospective observational study: all patients
treated with radiotherapy +/- chemotherapy for naso-
pharyngeal cancer without distant metastasis from
January 1st 2008 to December 31th 2010 were included
in the study. One hundred thirty-eight patients were

enrolled (Bologna 10 patients, Brescia 43, Busto Arsizio
6, Genova IST 13, Ivrea 4, Milano IEO 22, Monza 5,
Prato 2, Roma Is. Tiberina 21, Roma S. Camillo 7,
Torino S. Giovanni 4, Treviglio 1). The patients were
prevalently males (75,4%). Histology, according to
WHO classification, was type I in 26 cases (18.8%),
type II in 24 (17.4%) and type III in 88 (63,7%). Stage
was I in 9 cases (6.5%), II in 50 cases (36.2%), III in 34
(24.6%), IVa in 27 (19.6%) and IVb 17 cases (12.3%)
(TNM 7th edition).
Neoadjuvant chemotherapy was done in 70 cases
(50.7%), usually with 2-3 cycles (18% and 27% respec-
tively). 
Concomitant radio-chemotherapy was performed in
118/138 cases (2 cases in stage I, 44 cases in stage II, 30
in stage 3 and 42 in stage IV). CDDP was used alone or
in association with other drugs in all cases treated with
concomitant chemo-radiation. Most patients were trea-
ted using IMRT with simultaneous integrated boost
(125/138 patients, 90%, 19 delivered with tomothera-
py), 3 cases with 3DCRT (in one case also with electron
field to spare spinal cord), 3 with IMRT (conventional
fractionation followed by 3DCRT for boost). Using a
value of / of 10 Gy for nasopharyngeal cancer, the 2 Gy
equivalent doses (EqD2) given to T, N and to the nodal
regions for prophylactic treatment of subclinical disease
ranged respectively between 64-74.9 Gy (mean 69.9,
median and mode 70.7 Gy), 62.5-72,8 (mean 70, median
and mode 70.7 Gy) and 50.9 - 61.5 Gy (mean 47.7 Gy,
median and mode 53 Gy). The total number of fraction
for the treatment ranged between 35 an 39, the days of
treatment ranged between 36 and 71 (mean and median
47, mode 46).

Results: Maximum acute toxicity: According to CT-
CAE vs. 3, 26.6% of patients had G3 clinical mucositis
and 23.7% functional mucositis, 43.9% G2 disgeusia,
7.9% G3 cutaneous toxicity, 17% G3 pain, 46.8% G3
dysphagia. Sixty three percent of patients had G1 weight
loss al the end of radiotherapy (5 to<10% from baseli-
ne), 32% G2 (10 to 20% from baseline). 
Both nodal levels II (a+/-b) were clinically involved and
then treated with radical doses in 39/138 cases (28.2%).
In total the left level II was treated with radical doses in
56 cases, the right in 55. In 49 cases both II levels, cli-
nically uninvolved by disease, were treated with pro-
phylactic doses. In total 57 right cases and 61 left cases
were treated for subclinical disease. As a consequence
the doses given to the parotid glands are summarized in
the following table: Table 1
The mean dose to the parotid was ▓30 Gy respectively in
34 cases for left and 34 cases for right one and it was not
correlated with nodal state. Sixteen patients has the
mean dose to both parotids ▓30 Gy (5 N0, 9 N2 and 2
N3a).

Conclusions: The percentage of patients in which it
was possible to partially spare at least a single parotid
gland (mean dose ▓30 Gy) was 37.6% while for both
glands 11.5%.
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Table 1

Left parotid Right parotid

D mean Gy V25 % V30% V40% D mean Gy V25 % V30% V40%

Mean 38 72 61 42 38 71 59 42

Median 35 73 54 34 35 72 54 34

Mode 31 100 100 25 36 100 100 100

range 19-70 20-100 15-100 3-100 19-72 22-100 6-100 1-100

C024
SALIVARY ACUTE AND LATE TOXICITY AFTER
IMRT-SIB AND CONCURRENT PLATINUM-BASED
CHEMOTHERAPY FOR LOCALLY ADVANCED
HEAD AND NECK CARCINOMAS (LAHNC):
MID-TERM ANALYSIS IN A RETROSPECTIVE
SERIES OF 28 CONSECUTIVE PATIENTS

E. Mazzeo1, M. Parmiggiani1, B. Meduri1, P. Barbieri1,
A. Bruni1, P. Giacobazzi1, B. Lanfranchi1, E. Turco1,
P. Antognoni2, F. Bertoni1

1UO Radioterapia Oncologica, Azienda Ospedaliero-

Universitaria Policlinico, Modena; 2UO Radioterapia,

Azienda Ospedaliera Ospedale di Circolo e Fondazione

Macchi, Varese

Purpose: To evaluate acute and late salivary toxicity of
IMRT-SIB with concurrent platinum-based chemothera-
py (CHT) for LAHNC in a retrospective series 

Methods and Materials: Between June 2008 and
February 2010, 28 consecutive LAHNC patients (pts)
received IMRT-SIB (9 pts with 6MV LINAC, 19 pts with
Tomotherapy) and concurrent platinum-based CHT. Dose
prescription was 54 Gy (1.8 Gy/fract.) to PTV2 (elective)
and 66 Gy (2.2 Gy/fract.) to PTV1 in 30 fractions. Acute
salivary toxicity was evaluated by RTOG/EORTC scale
until 3 months (mos) after RT start. Salivary late reactions
were recorded according to RTOG/EORTC. In April 2011
a quality of life questionnaire for late xerostomia evalua-
tion after IMRT was administered to 23 living pts,
accounting 8 items on a scale from 0 to 6; the higher the
score, the worse the xerostomia. 

Results: All pts completed IMRT as prescribed and
the median follow-up was 22 mos. The median OTT was
45 days (range: 36▓78). G1 salivary acute reactions occur-
red in 18 pts (64%), G2 in 10 pts (36%), there were no
G3+ reactions. Late salivary reactions evaluable in 23/28
patients at a median follow-up of 27 mos were: G1 in 17
pts (74%), G2 in 6 pts (26%), no G3+ late reactions were
recorded. Results xerostomia questionnaire are as follow
(only grade ▓4 score answers to each item are showed):
1)Rate your basal salivation: grade 4=26%, grade 5=4%,
no grade 6); 2)Rate your difficulty in speaking due to dry-
ness: grade 4=17%, no grade 5-6; 3)Rate your difficulty
in eating, chewing and swallowing due to dryness: grade
4=30%, grade 5=4%, grade 6=4%; 4)Rate the frequency
of drinking when eating due to dryness: grade 4=26%,
grade 5=22%, grade 6=4%; 5)Rate how many times you

need substitutes of saliva when not eating [1: never, 2: >5
times/day, 3: >10 times/day, 4: >15 times/day, 5: ▓ 20
times/day, 6: >20 times/day]: grade 4=4%, grade 6=4%,
no grade 5; 6)Rate the frequency of your sleeping pro-
blems due to dryness: grade 4=13%, grade 6=4%, no
grade 5; 7)Rate your problems with taste: grade 4=9%,
grade 5=9%, no grade 6; 8)Rate the density of your sali-
va: grade 4=13%, grade 6=4%, no grade 5. Median item
scores of xerostomia quality-of-life questionnaire were:
item1=3, item 2=2, item 3=3, item 4=4, item 5=2, item
6=2, item 7=2, item 8=3. 

Conclusions: Our results show that IMRT-SIB with
concurrent platinum-based CHT can yield a satisfactory
rate of late salivary toxicity which may be worthy to con-
firm in randomized trials.

C025
MEDIASTINAL IRRADIATION FOR HODGKIN’S
LYMPHOMA: A DVH ANALYSIS FOR
ASYMPTOMATIC HEART VALVULAR
DYSFUNCTION

L. Cella*ñ, R. Liuzzi*ñ, M. Consonñ, G. Torreñ,
M. Caterinoñ, N. De Rosañ, M. Picardiá, L. Camerañ,
R. Solla, R. Farellañ, M. Salvatoreñ, R. Pacelli*ñ

*Institute of Biostructure and Bioimaging, National

Research Council of Italy (CNR), Naples, Italy;
ñDepartment of Diagnostic Imaging and Radiation

Oncology, Federico II University School of Medicine,

Naples, Italy; áDepartment of Biochemistry and Medical

Biotechnology, Federico II University School of

Medicine, Naples, Italy

Background: For Hodgkin’s lymphoma (HL) survivors
treated with mediastinal radiotherapy (RT), it has been
documented a high prevalence of asymptomatic VD
increasing over time following treatment. The early
detection of asymptomatic disease could allow a timely
effective medical treatment to prevent the onset of cardiac
injury. Furthermore, in order to optimally use the more
advanced techniques, it has become essential to establish
reliable dose-response relationships for cardiac risk. 
To identify dose-heart volumes constraints for the whole
heart (WH) and for specific cardiac substructures, we
have performed a retrospective analysis on HL treated
with chemo- and RT.

Patients and Methods: Sixty-three patients under-
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going chemotherapy (CHT) and involved field RT for HL
were retrospectively analyzed. Cardiac evaluation (elec-
trocardiography and echocardiography) was performed
before CHT, after CHT, and, periodically, after RT. A dia-
gnosis of VD was based on the presence of regurgitation
and/or stenosis of at least one of the valves. All patients
were treated with full 3D RT planning and the WH and
cardiac chambers were on purpose delineated on CT
scans. From the DVH of the entire heart, right and left
ventricle (RV, LV), right and left atrium (RA, LA) percen-
tage of volume exceeding 5-30 Gy in increment of 5 Gy
(Vx), and dosimetric parameters were calculated. To eva-
luate clinical and dosimetric factors possibly associated
with VD, univariate and multivariate logistic regression
analyses were performed.

Results: At a median follow up of 70.5 months (range
30-110), 32.1% of patients developed VD (regurgitation
and/or stenosis): 25.0% developed mitral, 5.4% develo-
ped aortic, and 14.3% tricuspid VD. There was no signi-
ficant difference in the distribution of clinical parameters
between VD and no-VD groups.
Results on dosimetric data for WH and individual cardiac
chambers significantly correlated to the development of
VD are shown in the Table.

Conclusions: The cardiac chambers are critical target
volumes for the development of asymptomatic VD in HL
patients treated with sequential chemo-radiotherapy.
Three dose-volume predictors of the risk of VD are deter-
mined: LA-V25 = 63%, LV-V30 = 25%, and RV-V30 =
62%. The inclusion of these parameters in the treatment
plan optimization and evaluation may improve the radio-
protection of patients with a better normal tissue protec-
tion while preserving an excellent clinical outcome.

Table 1

Structure Dosimetric End Threshold Odds p

Parameter Point Ratio

WH Dmax Any VD 33 Gy 6.04 0.003
LV V30 Left-sided VD 25% 4.04 0.02
LA V25 Left-sided VD 63% 5.07 0.03
RV V30 Tricuspid VD 62% 6.02 0.02

C026
CLINICAL ASPECTS OF NORMAL TISSUE
COMPLICATION PROBABILITY IN THE
TREATMENT OF HODGKIN LYMPHOMA: A
COMPARISON BETWEEN INTENSITY-MODULATED
RADIOTHERAPY AND THREE-DIMENSIONAL
CONFORMAL RADIOTHERAPY

S. Bracci, V. De Sanctis, L. Blasi, M.T. Falco,
C. De Iudicibus, C. Bolzan1, L. Chiacchiararelli1,
M. D’Arienzo1, R. Maurizi Enrici

Cattedra di Radioterapia, II Facoltà di Medicina e

Psicologia, Università di Roma “Sapienza”; 1Unità di

Fisica Sanitaria, Ospedale Sant’Andrea, Roma

Purpose: Purpose of the present paper is to assess the
normal tissue complication probability (NTCP) for dif-
ferent organs at risk (OARs) in the treatment of patients

with Hodgkin Lymphoma (HL) with supradiaphragma-
tic lesions comparing intensity-modulated radiotherapy
(IMRT) with standard three-dimensional conformal
radiotherapy (3D-CRT).

Methods and Materials: From September 2007 to
December 2008, 10 patients (5 male and 5 female) with
diagnosis of HL with supradiaphragmatic (▓ mediastinal
bulky) disease (stage IIA/B) were treated with 3D con-
formal radiation therapy with a standard fractionation
scheme of 2 Gy 15 fractions. All lesions were then re-
planned with IMRT (5 fields techniques) as if the
patients should be really treated, maintaining the same
target coverage and applying the same dose scheme of 2
Gy 15. In order to compare plans, dose-volume histo-
grams (DVHs) were used to predict the normal tissue
complication probability (NTCP) for lungs, heart, spinal
cord, breast, and thyroid (end points: pneumonities,
pericardities, mielities/necrosis, fibrosis and thyroidi-
ties, respectively). For each patient, NTCP was evalua-
ted according to Lyman’s dose-response model [1] and
the effective volume method introduced by Kutcher [2].
The V2, V5, V10, V20 and V30 parameters for the ori-
gin of coronary arteries and hearth, the V5, V10, V20
and V30 for spinal cord and breast (breast for female
patients only)and V10, V20 and V30 for lung, thyrode,
oesophagus and body were calculated for both techni-
ques and then compared. The volume/dose parameters
and the NTCP values were compared by paired Student
t test in order to verify the statistically significant diffe-
rences between the treatment plans with a p value of
0.05 taken for significance.
Results: All patients were alive without disease at a
median time from the end of radiation therapy of 34
months (range 24-48 months). The toxicities were not
important. Emesi G1-2 occurred in 4 patients and ery-
thema G1 occurred in 2 patients. 5 patients didn’t have
toxicity. Regarding the volume/dose parameters no dif-
ferences were recorded between 3D-CRT and IMRT tec-
niques for heart and origin of coronary arteries. Lower
doses were recorded with IMRT for oesaphagus (mean
V30 3D-CRT 6.42 vs mean V30 IMRT 0.33 p= 0.02),
for lung (right lung: mean V30 3D-CRT 2.59 vs V30
IMRT 0.1 p=0.017; left lung: mean V30 3D-CRT 4.7 vs
V30 IMRT 0 p=0.014) and for spinal cord (mean V20
3D-CRT 17.8 vs V20 IMRT 7.2 p=0.02). An advantage
for 3D-CRT were showed for thyroide (mean V10 3D-
CRT 64.8 vs V10 IMRT 19 p=0.0019) and for the body
(mean V10,V20 and V30 3D-CRT vs mean V10, V20
and V30 IMRT statistically significative). For the right
breast, the mean V5 and V10 3D-CRT vs the mean V5
and V10 IMRT was 4.14 vs 20.6 (P= 0.018) and 2.5 vs
13.6 (P=0.035); for the left breast the mean V5 and V10
3D-CRT vs the mean V5 and V10 IMRT was 3.3 vs 17
(P= 0.059) and 1.7 vs 11 ( P=0.07.)
As for the NTCP, our data indicate that IMRT is not like-
ly to increase the NTCP to OARs. Indeed, in most OARs
NTCP is lower for IMRT than for 3D-CRT especially for
spinal chord (0.15% against 0.68%, P=0.003). A slight
NTCP increase, though not statistically significant, was
found in left and right breast of female patients. In this
case IMRT produces an average NTCP of 0.022% and
0.020% for left and right breast respectively, while 3D-
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CRT 0.014% for both breasts (P=0.08 for left breast,
P=0.14 for right breast). Similarly, thyroid NTCP is
slight

C027
ANATOMY DRIVEN OPTIMIZATION FOR TOTAL
MARROW IRRADIATION BY RAPIDARC

P. Mancosu1, P. Navarria1, S. Castiglioni1, A. Roggio1,
C. Pellegrini1, G. Reggiori1, F. Lobefalo1, A. Tozzi1,
A.M. Ascolese1, S. Arcangeli1, F. Alongi1, M. Scorsetti1

1Istituto Clinico Humanitas, Radiation Oncology, Milan,
Italy

Purpose/Objective: In a previous work (Fogliata 2011)
we demonstrated the possibility to use RapidArc
technique for total marrow irradiation (TMI). In this
work we assessed the potentiality of the position of iso-
centres and of jaws apertures based on anatomical
shape for the dose distribution optimization in TMI
with RapidArc. 

Material/Methods: CT from five patients were con-
sidered to generate plans with RA technique using PRO-
III optimizator: 8 arcs on 4 isocenters were simultaneou-
sly optimized with collimator set to 90í. Two models
were studied for geometrical locations of arcs: (1) in the
“standard” model, isocenters were equispaced and field
apertures were set the same for all arcs to uniformly
cover the entire target length. (2) In the “anatomy dri-
ven” both field sizes and isocentre positions were opti-
mised to minimize the target volume near to field edges,
i.e. to maximise the freedom of motion of MLC leaves
inside the field aperture (for example avoiding arcs with
ribs and iliac wings in the same BEV). All body bones
from the cranium to mid of the femurs were considered
as PTV, the maximum length achieved in this study was
130 cm. 12 Gy in 2 Gy/fraction were prescribed on the
PTV and the plans were normalized at mean dose to
PTV. For all organs at risk (including brain, optical
structures, oral and neck structures, lungs, heart, liver,
kidneys, spleen, bowels, bladder, rectum, genitals) plan-
ning strategy aimed to maximise sparing according to
ALARA principles aiming to reach a mean dose lower
than 6-7 Gy.
Results: Mean MU/fraction resulted 3184▓354 and
2939▓264 for the two strategies, corresponding to a
reduction of 7% (range -2% to 13%) for the (2) appro-
ach. Target homogeneity, defined as D2%-D98% was
18% better for (2). Mean dose to the heathy tissue, defi-
ned as body minus PTV, had 7% of reduction with (2)
better.

Conclusions: The isocenters location and the jaws
apertures are crucial parameters to optimize the TMI
with RA technique, showing the medical physicist deci-
sive responsibility for driving the optimization and thus
obtaining the best plan. A clinical protocol started in our
department in October 2010.

C028
3D CONFORMAL TOTAL LYMPHOID IRRADIATION
AS CONDITIONING REGIMEN FOR HEMATOPOIETIC
CELL TRANSPLANTATION: PRELIMINARY IEO
EXPERIENCE

G. Piperno1, R. Pastano2, D. Alterio1, B.A. Jereczek1,4,
F. Gherardi1, G. Andreola2, R. Luraschi3, E. Rondi3,
S. Vigorito3, F. Gigli2, A. Gardellini2, G. Martinelli2,
R. Orecchia1,4

1Division of Radiation Oncology, European Institute of

Oncology, Milan; 2Division of Haematology-Oncology,

Department of Medicine, European Institute of Oncology,

Milan; 3Medical Physics, European Institute of Oncology,

Milan; 4University of Milan

Aim: To evaluate feasibility and efficacy of TLI(total
lymphoid irradiation)+ antithymocyte globulin(ATG) as
part of conditioning in patients candidates to allogenic
hematopoietic cell transplantation (HCT).

Materials and Methods: From 02-2009 until 05-2011,
9 pts were treated with a reduced intensity conditioning
for allogenic HCT, using TLI and ATG.
There were 4 men and 5 women; mean age was 47 years
(range 34-70), 6 patients were affected by hematologic
malignancies (4 myeloma, 1 T cell lymphoma,1 aplastic
anemia) and 3 by triple negative refractory breast cancer.
All patients were treated in a transplantation protocol
approved by local ethical committee.
TLI was administered from a linear accelerator with 18 MV
photon beam at a dose of 0.8 Gy per day starting on day -11
daily through day -7, and from day -4 through day 1, with 2
fractions delivered on day -1 for a total dose of 8 Gy.
A 5 mm sliced-CT simulation scan from skull base to
femoral diaphysis was performed in all patients.
Patients were treated in supine position, with arms lying
along the body; a thermoplastic mask and a combifix
immobilisation device are used.
All lymph nodes were contoured and 3 different areas
were identified: A)lymph nodes above the diaphragm,
B)lombo-aortic nodes and spleen C)pelvic lymph nodes.
Patients were treated with 3 “pairs” of parallel opposed
fields with 3 different isocenter; no gap at the isocenter
was left between the 3 volumes.
Portal films were acquired of all 6 fields the very first day
and then once again. Check of cutaneous gap between the
edges of the fields was mandatory.
The whole treatment procedure takes up to 1 hour on the
first day and 40 minutes the others.
Results: All patients completed treatment and had stem
cell reinfusion on day 0.
Donor hematopoietic cell engraftement occurred in all
and hematologic recovery was reached very early after
reinfusion.
Patients were discharged from hospital after 6-13 days
from reinfusion.
No acute side effects related to TLI has been detected.

Conclusions: TLI+ ATG is an effective non myeloa-
blative regimen, and its immunosuppressive power allow
avoidance of further chemotherapy TLI performed with
standard linac techniques is feasible and well tolerated,
although the procedure requires long treatment delivery
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time and is suboptimal from the dosimetric point of view
(field junction). New techniques like tomotherapy are
under investigation in order to improve dose distribution
and treatment time. 

C029
DEFENSIVE MEDICINE IN RADIOTHERAPY: IS
THE INFORMED CONSENSUS OUR SHIELD?

M. Trignani, G. Cortese, L.A. Ursini, V. Borzillo,
L. Tasciotti, D. Genovesi, G. Ausili Cefaro

U.O. Radioterapia Oncologica Ospedale Clinicizzato,
Università “G. D’Annunzio” Chieti

Purpose: Our purposes were: 1) to identify the different
types of errors in Radiotherapy; 2) to present our model
of informed consent.

Methods and Results: In radiotherapy can be distin-
guished: latent error, human error and attempt error.
The latent error occurs as a consequence of inappro-
priate organization of management processes; the
human error happens in the perception or interpretation
of therapeutic images. The perception error (sensory
error) is the result of the failure to visually an objective
and abnormal radiological image whereas an interpreta-
tion error (cognitive error) is the result of failure to
interpret the imaging correctly because of insufficient
experience, knowledge or underestimation of the sub-
ject. The attempt error consists in the possible to hap-
pen a toxicity to treatment (latent probability error);
this error is independent or consequently to human
error. Informed consent administered to patients in our
department of Radiotherapy Oncology in Chieti is a
pre-composed of two parts. In the first part, the patient
subscribes that the doctor informed him that “for his
condition, the external beam radiotherapy is the most
appropriate treatment”. The patient also signs that
“have been spelled out the objectives, benefits, possible
risks related to the treatment and he knows that radio-
therapy even if it is supported by modern techniques,
performed with skill, prudence and diligence, cannot be
free of acute and late complications”.
Instead, if one or more critical situations that could
create a medical error are identified for that patient, a
detailed and personalized informed is performed. In
this case a notes field, at the bottom of the first part of
the consensus, is filled and the specific risks and pro-
blems existing are illustrate. In the second part, the doc-
tor confirms the signing of the patient and declares that
the patient has understood what is stated in an inter-
view. 

Discussion: Many controversies exist about the
informed consent and there are several guidelines con-
taining recommend procedures. In radiotherapy there
are many possibilities of error and the error can transla-
te into real harm for the patients. 

Conclusion: A critical analysis of the different types
of error will help medical staff to undertake the essen-
tial corrective and precautionary measures through a
detailed and personalized informed consent.

C030
WAITING TIME FOR RADIOTHERAPY AND
CLINICAL OUTCOMES

A. Natuno*, A. Errico*, D. Di Cosmo*, S. Carbone**,
G. Squeo*, M.P. Ciliberti**, A. Lamacchia**,
A. Martilotta**, S. Bambace*

*U.O.C Radioterapia Oncologica, Ospedale “R.
Dimiccoli”, Barletta; **U.O. di Radioterapia
dell’Universita degli Studi di Bari

Aim: To synthesize the clinical evidence relating waitig
time (WTs) for radiation therapy (RT) to the outcomes of
RT.

Discussion: WT was defined as the interval between
the date of diagnosis and the start or RT for the primary
RT or as the interval between the date of surgery and the
start of RT for the postoperative RT. When the increasing
demand is not matched to a commensurate increase in tre-
atment capacity, waiting lists for RT become inevitable.
Many different types of evidence suggest that it would be
prudent to avoid unnecessary delays in initiating RT. In a
recent systematic review of the literature concerning the
relationship between WT and clinical outcome, it is con-
cluded that delay in starting RT is associated with an
increase in the risk of local recurrence. This association
has been shown to be statistically significant in breast
cancer (cut-off 4 months) and in head and neck cancer
(cut-off 4 weeks), so in our institute in Barletta WT for
these cancers is shorter than other pathologies. The asso-
ciation between WT and the risk of local recurrence is
stronger in head and neck cancer than in breast cancer,
although that difference is not statistically significant.
There was also some evidence of a decrease in survival in
head and neck cancer with increasing WTs, but less evi-
dence of any similar association in breast cancer. In con-
trast, no significant association between delay in RT and
the risk of distant metastasis in any site was found. There
is a strong indirect evidence that delay increases the risk
of local failure for two reasons: 
- tumor can progress while the patients are waiting for
RT;
- the probability of tumor control by RT is dependent on
the extent of disease.
The relationship between tumor volume and local control
is well explained by robust radiobiological theory which
has been validated experimentally: the probability of
local control of many different types of human cancer is
inversely related to the volume of tumor.

Conclusion: How long is it reasonable for patients
wait for RT? The risk of local recurrence increases with
increasing WTs for RT and the increase in local recurren-
ce may translate into decreased survival in some clinical
situations. So we believe that it is necessary to apply the
principle that WTs for RT should be short in particular for
breast cancer and for head and neck cancer. In our insti-
tution, we already had a WT reserved for head and neck
cancer trying to start radiotherapy within 4 weeks. The
recent issues confirmed the need of not understimate WT
also for breast cancer patients, which represents the most
frequent radiotherapy treatment worldwide. 
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C031
ACCELERATED IMRT VERSUS STANDARD
TREATMENT IN BREAST CARCINOMA: TOXICITY
PROFILE AND OUTCOME IN 446 PATIENTS

C. Digesù1, G. Macchia1, F. Deodato1, S. Cilla2,
M. Massaccesi1, V. Tambascia1, M. Borriello3,
G. Corrado3, G. Giglio4, L. Di Lullo5, G. Ferrandina3,
F. Pacelli6, V. Valentini7, N. Cellini7, A.G. Morganti1,7

1Radiotherapy Unit; 2Medical Physics Unit; 3Gynecology

Oncology Unit; 6Surgery Unit “John Paul II” Center for

High Technology Research and Education in Biomedical

Sciences, Catholic University, Campobasso; 4Oncology

Unit, General Hospital “A. Cardarelli”, Campobasso;
5Oncology Unit, General Hospital , Isernia;
7Radiotherapy Department, Policlinico A. Gemelli,

Catholic University, Rome, Italy

Aim: Simplified techniques of IMRT in postoperative
irradiation of conservatively resected breast carcinoma
have been proposed. The aim of this analysis was to com-
pare the clinical results obtained in 131 patients treated
with postoperative conformal radiotherapy (group A: 2
tangential wedged 3D-shaped beams) with those of 315
patients treated with forward planned “accelerated-hypo-
fractionated dose” (group B).

Patients and Methods: In group A, two conformally
shaped wedged tangential beams (energy: 6-10 MV) were
used. In groups B two tangential fields were used, and the
dose was divided into a larger segment, including the
whole irradiated breast (energy: 6-10 MV), and a smaller
segment (10-15 MV), directed to the larger and deeper
part of the gland, to improve dose homogeneity.
Prescribed dose to the breast was 50.4 Gy (1.8 Gy/frac-
tion) in group A, and 40 Gy (2.5 Gy/fraction) in group C.
A sequential boost dose of 10 Gy (2-2.5 Gy/fraction) was
delivered by an electron beam in group A. Patients in
groups B received a concomitant boost with 2 tangential
wedged and conformally shaped photon beams (daily
dose: 25 cGy). Therefore total dose to the tumor bed was
60.4 Gy, and 44 Gy in groups A, B, respectively. Chi-
square-test was used for statistical comparisons between
the groups. Actuarial incidence of late toxicity was calcu-
lated with the Kaplan-Meier method; the logrank-test was
used for comparison between survival curves. Treatment
plans and DVHs were calculated using the PLATO
system (Nucletron, The Netherlands).

Result: 446 patients were included in the analysis
(median age: 57, range: 19-88). No patient received con-
current chemotherapy during radiotherapy. Grade > 2
acute skin toxicity was 36.7%, and 21% in group A, and
B, respectively (p< 0.001). Three year actuarial toxicity-
free survival (grade ▓ 2: skin) was 97.1% and 96.4% in
group A, and B, respectively (p=0.877). Three year actua-
rial toxicity-free survival (grade > 2: subcutaneous fibro-
sis) was 98.1% and 96.4% in group A, and B, respective-
ly (p=0.197). With a median follow-up of 43 months (10-
96), no patient showed local or nodal relapse.

Conclusions. Electronic compensation achieved
using a simplified step and shoot IMRT technique allo-
wed reduced overall treatment time (group A: 6.6 weeks;
group B: 3.2 weeks) with acceptable toxicity. A signifi-

cantly lower rate of acute toxicity was observed in
patients treated with 44 Gy using accelerated hypofractio-
nated irradiation with the simplified IMRT technique
(group B). No significantly different rates of late grade ▓
2 toxicity between the 2 groups were registered.
Preliminary evaluation of local control shows very
encouraging results.

C032
HYPOFRACTIONATED RADIOTHERAPY AFTER
BREAST-CONSERVING SURGERY: 15 YEARS OF
EXPERIENCE

I. Meattini1, M. Stefanacci2, L. Livi1, A. Petrucci2,
E. Vezzani2, R. Santini2, S. Bertocci1, T. Masoni1,
I. Desideri1, V. Scotti1, C. De Luca Cardillo1, G. Biti1

1Radiation-Oncology Department, Florence University,
Florence, Italy; 2Radiation-Oncology Department,
Pistoia Hospital, Pistoia, Italy

Aim: Breast irradiation after breast-conserving surgery
(BCS) is an essential part of breast-conservation thera-
py in maximizing local control (LC) and overall survi-
val (OS). The optimal fractionation schedule for whole-
breast radiotherapy (RT) after BCS is unknown. Shorter
RT schedules have been tested in large multicentre ran-
domized trials and have shown equivalent results to that
of standard RT (50 Gy in 25 fractions) in terms of LC,
patients OS and late post-radiation effects. It is impor-
tant to choose the appropriate schedule to preserve the
advantages of such an approach without incurring
increased toxicity. We evaluate the incidence of loco-
regional recurrence (LR), distant metastases (DM) and
the cosmetic results in a group of patients with breast
cancer (BC) treated with hypofractionated RT after con-
servative surgery at Pistoia Hospital and Florence
Hospital University.

Materials and Methods: Between 1997 and 2011, a
series of 1355 women with BC (61.4% Stage I; 29.1%
Stage II; 9.5% Stage III) received a total dose of 44 Gy in
16 fractions of 2.75 Gy over 4 weeks. The tumor bed
boost was given by electrons. Ductal carcinoma was the
most represented histological type (79%), lobular carci-
noma was diagnosed in 11% of patients. 97% of patients
had negative post-surgical margins; 3% had close or posi-
tive surgical margins. Hormonal status was positive
(estrogen and/or progesterone receptors positive) in
82.8% of cases. 77% of patients received adjuvant hor-
monal therapy; 26% of patients underwent adjuvant che-
motherapy.

Results: After a median follow up of 5.3 years (6 ▓ 114
months), the overall rate of LR was 1%. 90% of patients
had breast relapse while 10% developed nodal recurren-
ce. Three percent of patients developed DM with an ove-
rall DM free-survival of 97%. Concerning cosmetic
results, we found that 93% of patients had grade 0 late
toxicity, 6% had grade 1 and 1% of patients had grade 3
late toxicity. No patients developed grade 4 toxicity.

Conclusions: Hypofractionated RT in BC patients
resulted in an effective treatment in terms of local control
with good cosmetic results.
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C033
FIVE-YEAR ANALYSIS OF TOXICITY IN PATIENTS
TREATED WITH ELIOT BOOST AND ACCELERATED
WHOLE BREAST IRRADIATION 

V. Dell’Acqua1,3, M.C. Leonardi1, A.M. Ferrari1,
A. Morra1, F. Gherardi1,3, P. Fanti1,3, S. Ferrario1,3,
F. Bazzani1,3, S. Colangione1,3, F. Cattani2, S. Vigorito2,
C. Fodor1, B.A. Jereczek-Fossa1,3, R. Orecchia1,3

1Department of Radiation Oncology, EIO Milan;
2Medical Physics, EIO Milan; 3University of Milan

Purpose: to evaluate late toxicities in patients who recei-
ved hypofractionated whole breast radiotherapy plus
intraoperative radiotherapy as part of their breast con-
serving surgery. 

Methods and Materials: From June 2004 to
December 2006, a total of 182 patients with early breast
cancer were treated with adjuvant hypofractionated
radiotherapy to the whole breast after quadrantectomy
and electron intraoperative boost of 12 Gy to the tumor
bed. The hypofractionated schedule consists of 13 daily
fractions of 2.85 Gy to a total dose of 37.05 Gy. Median
age was 41 years (28-48). Of all patients, 84 were stage
I, 65 were stage IIA, 17 were stage IIB, 11 were stage
IIIA and 3 were stage IIIC. External whole breast radio-
therapy commenced after a median of 22 days from sur-
gery + ELIOT boost ( range 16-36 days) Systemic che-
motherapy was administered to 85 patients (43.7%),
while endocrine therapy alone was given to the remai-
ning cases. The timing of initiation of systemic therapy
was set after the completion of radiotherapy. Late toxi-
city was evaluated by using LENT/SOMA criteria.

Results: At median follow-up of 57 months (range
27-79), severe side effects were infrequent. Breast pain,
edema, hyperpigmentation all diminished in frequency
over time. Eight patients (6.7%) complained of pain,
persistent (Grade 3) but subjectively light, while 38 (
31.7%) and 16 (13.3%) patients reported occasional
(Grade 1)or intermittent pain (Grade 2), respectively.
While Grade 2 fibrosis affected about one fourth of the
patients, a very marked density with retractive surgical
scar (Grade 3) was seen in only two patients (1.7%). 
Breast edema, which was reported as asymptomatic in
27 patients (22.5%), turned out to be symptomatic in 4
patients (3.3%). A Grade 2 telangiectasiae occurred in 7
patients (5.8%). Grade 2 breast retraction/atrophy was
seen in 3 patients (2.5%), whereas just one patients suf-
fered from Grade 3. 

Conclusion: Delivery of intraoperative radiotherapy
boost followed by hypofractionated RT resulted in
acceptable long-term toxicity and provided great conve-
nience for patients by shortening the overall treatment
duration.

C034
PHASE I-II STUDY OF HYPOFRACTIONATED
SIMULTANEOUS INTEGRATED BOOST(SIB) USING
RAPIDARC FOR ADJUVANT RADIATION THERAPY
IN BREAST CANCER PATIENTS: A REPORT OF
FEASIBILITY AND EARLY TOXICITY RESULTS
INTHE FIRST 53 TREATMENTS
S. Pentimalli1, F. Alongi1, P. Navarria1, S. Castiglioni1,
A. Tozzi1, A.M. Ascolese1, S. Arcangeli1, P. Mancosu1,
A. Roggio1, C. Pellegrini1, C.A. Garcia Etienne2,
C. Tinterri2, A. Testori3, M. Scorsetti1

1Radiotherapy and radiosurgery, Humanitas Cancer
Center, Istituto Clinico Humanitas, Rozzano (Milano),
Italy; 2Senologia, Humanitas Cancer Center, Istituto
Clinico Humanitas, Rozzano (Milano), Italy; 3Chirurgia
Toracica, Humanitas Cancer Center, Istituto Clinico
Humanitas, Rozzano (Milano), Italy

Purpose: To report results in terms of feasibility and
early toxicity of hypofractionated simultaneous integra-
ted boost(SIB)approach with Volumetric Modulated Arc
Therapy(VMAT), using RapidArc,in adjuvant breast
post-conservative setting.

Methods and Materials: Between September 2010
and march 2011,51 consecutive breast cancer patients
were submitted to adjuvant radiotherapy with SIB-VMAT
approach by means of RapidArc in our Institution(ICH).
Two out of 51 were irradiated bilaterally. All patients
were enrolled in a trial approved by the internal ethical
committee. Eligibility criteria were broad to include any
patient normally eligible for standard radiation: age >18
years, invasive cancer, American Joint Committee on
Cancer Stage 0 to II, breast conserving surgery and any
systemic therapy. The median age was 68 years (36-88).
According to AJCC staging system 38/51 were classified
as T1, and 15/51 as T2;considering N stage,50 were
assessed as N0, 3 as N1. All patients enrolled in the study
underwent SIB-VMAT technique to irradiate whole bre-
ast(WB) with concomitant boost irradiation of surgical
bed(SB). SB was defined by a-magnetic surgical clips
located in lumpectomy cavity during surgical procedure.
Doses to WB and SB were 40.5 Gy and 48 Gy respecti-
vely, delivered in 15 fractions over 3 weeks. Limits for
organs at risk were: controlateral breast mean dose<3Gy;
homolateral lung mean dose<9.5Gy; V20Gy<10%; heart:
V15Gy<5%. Daily ConeBeam CT scans were performed
before each session to correct set-up uncertainties.
According to RTOG acute radiation morbidity scoring
criteria, skin toxicities were recorded during and after tre-
atment with a minimum follow-up of 90 days. Cosmesis
outcomes were assessed by cosmesis forms to RTOG
Headquarters.

Results: All dose contraints were met and all
patients concluded the treatment without interruptions.
The maximum acute skin toxicity by the end of treat-
ment was G0 in 20/53(38%) patients, G1 in
32/53(60%),G2 in 0 patients and G3 in 1/53(2%)(a case
of bilateral breast irradiation). No G4 toxicities were
recorded. After radiation, all G1 toxicities have been
resolved within 3 weeks. With respect to cosmesis there
were no significant differences in baseline vs.90 days
after the treatment.
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Conclusions: This 3-week course of postoperative
radiation using VMAT with SIB has shown to be feasi-
ble and it was associated with acceptable acute skin
toxicity profile. Long-term follow-up data are needed to
assess late toxicity and clinical outcomes.

C035
RADIOBIOLOGICAL AND DOSIMETRIC
COMPARATIVE ASSESSMENT OF NON
STANDARD RAPIDARC VS STANDARD
RAPIDARC, 3D BRACHYTHERAPY AND
CLASSICAL IMRT FOR THE TREATMENT OF THE
VAGINAL VAULT IN PATIENTS AFFECTED BY
GYNECOLOGICAL CANCER

P. Pedicini1, L. Strigari2, M. Benassi3, R. Caivano1,
G. Califano1, M. Cozzolino1, A. Fiorentino4,
C. Chiumento4, V. Barbieri4, P. Sanpaolo4, G. Castaldo4,
V. Fusco4

1Service of Medical Physics, I.R.C.C.S. Regional Cancer

Hospital C.R.O.B, Rionero in Vulture, Italy; 2Laboratory

of Medical Physics and Expert Systems, Regina Elena

National Cancer Istitute, Roma, Italy; 3Service of Medical

Physics, Scientific Institute of Tumors of Romagna

I.R.S.T., Meldola, Italy; 4U.O. of Radiotherapy, I.R.C.C.S.

Regional Cancer Hospital C.R.O.B., Rionero in Vulture,

Italy

Purpose: To evaluate a non standard RapidArc (RA)
technique as alternative to standard RA, high dose rate
brachytherapy (HDR-BRT) and IMRT treatments of the
vaginal vault in patients (pts) affected by gynecological
cancer (GC). 

Materials and Methods: non standard RA plans (with
vaginal applicator) were developed to compare with stan-
dard RA (without vaginal applicator), HDR-BRT and
IMRT. In EBRT plans, 25fr, 1.8Gy/fr (28fr, 1.8Gy/fr),
tolerances of 4.4Gy/fr (4.8Gy/fr) for rectum and sigmoid,
and 6.2Gy/fr (7.0Gy/fr) for bladder, were adopted tran-
sforming the tolerances given in the work of GYN-GEC
ESTRO (GGE) as equivalent doses delivered at 2Gy/fr.
To take into account for inhomogeneity of dose distribu-
tion, comparison was performed by EUD, EUBED, mean
and maximum doses on PTV. Doses at 2cc, 1cc and maxi-
mum were also used for all the OARs (rectum, bladder
and sigmoid) for comparison with tolerance doses repor-
ted in GGE. In addition the integral dose and the overall
treatment times were evaluated. All p-values were from a
variant of non parametric test Student Newmann Keuls
because of the comparison between multiple groups. 

Results: From June 2008 to October 2010 a total of
52 women aged>18 years-old (range 48-80, median 65
years) with GC, were retrospectively selected. All pts
received postoperative EBRT and vaginal vault HDR-
BRT. RA, as well as IMRT, results with a high uniform
dose on PTV compared to HDR-BRT, as confirmed by
low and high differences between EUD and prescribed
dose, respectively. For the OARs, standard RA results
equivalent of IMRT but inferior than HDR-BRT.
However, non standard RA was comparable with IMRT
for bladder and sigmoid but better than HDR-BRT on the

rectum with significant reduction of d2cc, d1cc and dmax
(p<0.01). In all EBRT plans, the integral doses were
always higher than HDR-BRT, although the values were
very low anyway. Delivery times, with respect to HDR-
BRT, were more than double for one arc RA, about three
times for two arcs RA and approximately fivefold for
IMRT.

Conclusions: Whereas RA and IMRT are effective as
the HDR-BRT, these modalities can be considered supe-
rior to the HDR-BRT in terms of toxicity especially for
the rectum. However, only in non standard RA with sin-
gle arc we get tight delivery times comparable to those of
HDR-BRT. Overall, with this study we conclude that a
single arc non standard RA is the best alternative to the
conventional boost delivery on vaginal vault in pts affec-
ted by GC.

C036
CERVICAL CANCER CARCINOMA: SURVIVAL
AND TOXICITY ANALYSIS IN 208 PATIENTS
(PTS) TREATED WITH BRACHITHERAPY FROM
1990 TO 2009 AT “ISTITUTO DEL RADIO” OF
BRESCIA

L. Bandera*, L. Donadoni*, L. Pegurri*, B. Ghediñ,
M. Galelliñ, M. Buglione*, B. Lazzari*, B. Shehi*,
F. Barbera*, S.M. Magrini*, B. La Face*

*Radioterapia, Ospedale di Brescia; ñFisica Medica,

Ospedale di Brescia

Purpose: To assess the efficacy and toxicity of radical
radiotherapy (RT) for cervical cancer, with a special
regard to the brachitherapy (BT) dose rate. 

Methods and Materials: 208 pts affected by cervical
cancer (FIGO Stage I and II) were treated with radical RT
between 1990 and 2009 at “Istituto del Radio O. Alberti”
of Brescia: 188 cases with external beam RT + BT and in
20 cases (early stages and/or very old women) with BT
alone. BT was delivered with low dose rate (LDR,
63.9%) till 2003 and then with high dose rate (HDR,
36.1%). 78 pts received concomitant chemotherapy
(mainly weekly cisplatin, 40mg/m2), with dose intensity
>/=75% for half of them (50%). The increased use, from
2000 to 2009, of more efficient imaging techniques
(MRI/TC-PET) affected stage distribution: the % of
FIGO IIb stages, such as the % of pts presenting with
pathological adenopathies, is significantly higher in the
second decade with respect to the first decade (respecti-
vely, 55.9% vs. 29.6% for IIb stages and 15.7% vs. 3.7%
for N+ stages).

Results: 189 pts (90%) obtained a complete response
of the disease, that was maintained in 82% of cases: for
most of the remaining cases (6.7%), the first relapse was
a distant metastasis. Relapse free survival (RFS) at 5 and
10 years was respectively of 81% and 79%. Overall sur-
vival (OS) at 5 and 10 years was respectively of 68% and
56%, while the disease specific survival (DSS) at 5 years
was of 80% and reached 76% at 10 years, since disease-
related-deaths occurred mainly within the first 3 years
after RT. OS and DSS were not statistically related with
the different dose rate. Pts older than 50 years had better
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DSS than younger pts (5 yrs DSS 81% vs 68%). Disease
stage was not statistically related to the DSS, probably
because of the inhomogeneity of the sample examined.
Chronic G3/G4 toxicity was evident in 11.1% / 6.7% of
the pts (CTCAE criteria v 4.0), especially at the intesti-
nal/rectal tract and in pts showing relevant comorbidities
(20.7% vs. 12.3%) or treated with HDR BT (26.6% vs.
12.8%). The total dose and the association with concomi-
tant chemotherapy were not related significantly with the
development of serious chronic sequelae.

Conclusions: Our mono-institutional analysis con-
firms the importance of BT in the radical treatment of cer-
vical cancer both in the early stages and in the locally
advanced ones with a G3 and G4 chronic toxicity relati-
vely limited and only partially influenced by the dose
rate.

C037
HIGH DOSE-RATE ROTTE “Y” APPLICATOR
BRACHYTHERAPY FOR PALLIATIVE HEMOSTATIC
TREATMENT OF MEDICALLY INOPERABLE
ENDOMETRIAL CANCER: A LASTING FIFTEEN
YEARS EXPERIENCE

M. Tessa1, D. Nassisi1, C. Iftode3, A. Argenta1,C. Fasano2,
M. Fusella3, S. Amerio2, D. Masenga2, P. Rotta1

1SOC Radioterapia; 2SOSD Fisica Sanitaria “Ospedale

Cardinal Massaia” ASL AT, Asti; 3Università degli Studi

di Torino

Aim: to assess the clinical outcomes in terms of hemosta-
tic response of medically inoperable patients with endo-
metrial cancer, treated with Rotte “Y” applicator high-
dose-rate brachytherapy (HDRB) +/- external beam
radiation therapy (EBRT) over a 15-year period.

Methods and Materials: 18 inoperable pts with endo-
metrial cancer were treated with HDRB from 1995 to
2010 in Asti Radiotherapy Unit. All 18 pts had uterine
hemorrhage and they were inoperable due to morbid obe-
sity and comorbid medical problems. RT consisted of
HDRB alone (10 pts), intracavitary + high dose EBRT of
40-55 Gy (6 pts) and HDRB + low dose EBRT (2 pts).
The last 2 cases stopped the EBRT at doses of 27 Gy and
32 Gy respectively, for early adverse effects, especially
GI disorders. The HDRB alone was used in pts markedly
obese (BMI > 35 Kg/m2) when EBRT was not indicated
for technical difficulty, or for pts with pre-existing
comorbid medical conditions, in whom the BRT’s short
treatment time was preferable rather than EBRT’s fractio-
nation. The mean BRT dose was 20 Gy (range 14-29 Gy),
and most of the pts were treated with 7 Gy/fr. The intra-
cavitary treatment was done under adequate sedation in
weekly fractions. The planning was performed according
to orthogonal radiograph and the BRT dose was prescri-
bed to Point A, but in some cases using the CT images the
doses to the endometrium and to the perimetrium were
also assessed. Follow-up consisted of history and physi-
cal examination assessing the hemostatic effect of RT
every 2-3 mo for the first 2 yrs and 6 mo thereafter. 

Results: The RT was very effective at stopping blee-
ding, as at the first follow-up visit 16 of 18 pts (89%) had

no uterine hemorrhage, while 2 pts had progression disea-
se (1 of them had vaginal recurrence). At the next follow-
up visits 11 of the 16 pts with hemostatic response obtai-
ned a definitive control of bleeding, while 5 pts had recur-
rent bleeding. We noted that the pts with definitive hemo-
static control were those treated with major dose of
HDRB, but we found no correlation with EBRT dose or
the total dose of combined treatment.

Conclusions: The HDRB +/- EBRT is a very effecti-
ve at stopping uterine bleeding in inoperable pts with
endometrial cancer. The intracavitary treatment was well
tollerated in all patients, with no collateral events. The
HDRB alone could be a treatment option for patients with
uterine bleeding and unsuitable to EBRT, to obtain an
early hemostatic effect and to spare bowel irradiation.

C038
WHOLE PELVIC TOMOTHERAPY FOR LOCALLY
ADVANCED CERVICAL CANCER WITH
PARAMETRIUM AND LYMPH NODES SIB
FOLLOWED BY HDR BRACHYTHERAPY

F. Giannelli1, M.G. Centurioni5, D. Bosetti3, D. Doino3,
P. Torielli3, F. Vallerga3, M. Bruzzone5, S. Garelli2,
S. Barra1, R. Corvò4

1SSPediatric Radiotherapy and Advanced Technique -
National Cancer Research Institute, Genoa; 2SC Medical
Physics - National Cancer Research Institute - Genoa;
3University of Genoa, School of Radiotherapy and
National Cancer Research Institute - Genoa;
4Radiotherapy - National Cancer Research Institute,
Genoa; 5Ginecology - National Cancer Research
Institute, Genoa

Purpose/Objective: The aim of study was to evaluate fea-
sibility and acute toxicity and the treatment plan with
helical tomotherapy(HT)for whole pelvic irradiation with
simultaneously integrated boost(SIB)for locally advanced
cervical cancer followed by high dose rate(HDR)intraca-
vitary brachytherapy(BT).

Material/Methods: From May 2010 to March 2011 10
pts (median age66 ys) with FIGO II-III uterine cervix
cancer (all pts Ksquamosos) received concurrent chemo-
radiation with pelvic helical tomotherapy(PHT)irradia-
tion including SIB to parametrium(PM) and lymph
nodes(N)involved at diagnosis followed by(BT). PHT
was 45Gy (1.8Gy/day) and a SIB53.75-57.50Gy (2.15-
2.30Gy/day) was delivered to PM and N. For PHT, deli-
neation of target volumes was according to ICRU Report
50 and 62.The OARs bladder(B), rectum(R), intestine (I)
and femoral heads (FH) were contoured. The total dose of
HDR(BT) was 24-30Gy/4-5fr twice a week after pelvic
HT. All patients were treated with Fletcher applicator and
after each insertion pts underwent to MRI scan and the
HRCTV; IRCTV, and OAR B,R, and Sigmoid was con-
toured and the dose volume contrains for both OAR and
HRCTV were in according to GECESTRO recommenda-
tion. During PHT,all pts were treated with CT. For every
HT plan a standard 3D plan and a conventional step &
shoot IMRT were compared. DVHs of the PTVs and the
critical normal structures were analyzed.For PTVs we
evaluated V95, D5 and D95. The C.I and the U.I have
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been used to evaluate plans.DVH for PTVs and OAR for
the PHT summed to the BT plans.

Results: For what concerns PHT plans we found that
HT provides better sparing of OARs in terms of mean
dose and other parameters for B, R, I and FH.It provides
also better conformity and uniformity for both PTVs.For
PHT we have C.I. mean (1.39 +/- 0.04),U.I. mean(1.13
+/- 0.04).For SIB volume we have C.I. mean (0.99 0.04),
U.I. mean (1.07 0.02). For BT: HRCTV D100(62,3%);
D90(95,02%); IRCTVD100(43,2%); D90(70,3%);
RD2cc(40,2%); D1cc;(51,74%); D0,5cc(54,89%)
D0.1cc(61%) and BD2cc(70%). Duration median of the
PHT+BT was 7,2 weeks. Acute toxicity of treatment was
scored in according to RTOG scoring system, 3 grade 2
for diarrhea and 3 grade2 for genito-urinary. No pts inter-
rupted PHT/BT.

Conclusion: In our preliminary results we can conclu-
de that HT provides a very good sparing of OARs with a
good conformity and uniformity for PTVs also with a
SIB. The SIB permits to have a boost external dose deli-
vered in PM and N to compensate the drop dose with
intrauterine irradiation.

C039
SURVIVAL AND TOXICITY ANALYSIS OF 34
PATIENTS WITH THYMOMA, TREATED FROM
2000 TO 2010 AT THE RADIATION ONCOLOGY
DEPARTMENT (ISTITUTO DEL RADIO) OF
BRESCIA UNIVERSITY

P. Vitali, G. Pietta, L. Donadoni, B. Shehi,
P. Borghetti, N. Pasinetti, L. Costa, F. Barbera,
S.M. Magrini

Istituto del Radio, Università degli Studi di Brescia -
Spedali Civili, Brescia

Purpose: Evaluation of toxicity and survival of 34
patients(pts)with thymoma.

Methods and Materials: 34 pts,21 males(61.8.%)and
13(38.2%)females,with an average age of 56 years and
KPS>80 in 30 pts(88.2%), were analysed. In 7
pts(20.6%)myasthenia was the onset symptom;4
pts(11.8%)developed during the follow-up other autoim-
mune diseases. 31 pts(97.1%) underwent surgery and
postoperative radiotherapy(PORT). In 2 pts surgery and
palliative radiotherapy (RT) were given because of rapid
relapse and progressive disease(PD) ;in 1 case,after neo-
adjuvant chemotherapy,no further treatment was delive-
red due to systemic progression. The distribution accor-
ding to Masaoka’s stage was:1:10 pts(29.4%);2:11
pts(32.4%);3:8 pts(23.5%);4:3 pts(8.8%);unknown: 2
pts(5.9%). The distribution according to WHO histology
was:A:2(5.9%);AB:10(29.4%);B1:5(14.7%);B2:3(8.8%)
;B3:8(23.5%);C:4(11.8%); unknown:2(5.9%).Of the 31
pts treated with surgery and PORT, 22(71%)received RT
only to the tumour bed,and 9(29%)to the tumour bed and
mediastinum. In the pathologic specimen,surgical mar-
gins were not involved by tumour(R0)in 20
pts(60.6%);the remaining 13 operated pts(39.4%)had
positive microscopic margins(R1).14 pts(77.8%)of the 18
with R0 margins and 4 pts(30.8%)of the 13 with R1 mar-
gins received 50 Gy; the remaining 4 pts(22.2%)with R0

and 9(69.2%)of those with R1 margins received doses
between 54 and 64 Gy. In 2 pts with PD palliative hypo-
fractionated RT(total dose:30 Gy)was delivered.

Results: Acute and late severe cardiac,oesophageal
and pulmonary toxicities(grade 3-4 according to RTOG
scale)were not observed.2 pts developed hypothyroidism
and 1 experienced a worsening of his cardiopathy after
RT;the analysis of the DVH showed nevertheless doses
within the tolerance limits(mean dose to the thyroid
respectively 3.7 and 1.4 Gy and cardiac V30=8%).With a
mean follow-up of 63.3 months, no patient treated with
PORT developed local recurrence;29 pts(85.3%)are still
alive without any evidence of disease;the 2 pts who
underwent palliative RT and the one not irradiated after
surgery because of PD died of tumour;2 pts died of other
causes.Age was the only factor which showed a correla-
tion with survival(p0.003).

Conclusions: The role of PORT in the treatment of
thymomas is not yet clearly determined in literature.Our
analysis has the limitation of the retrospective study and
of the small number of pts;from our series RT results well
tolerated,and none of pts who underwent RT developed
later local recurrence.

C040
POSTOPERATIVE RADIOTHERAPY AFTER
SURGICAL RESECTION OF THYMOMA: OUR
EXPERIENCE

R. Cassese, M. Ceccacci, D. Masi, A. Parisi, A. Pieroni,
F. De Felice, R. Lisi, D. Musio, N. Raffetto

Departement of Radiation Oncology, Policlinico
Umberto I, Università “Sapienza”, Roma, Italia

Introduction: Thymomas are the most common tumors of
the anterior mediastinum . They are believed to originate
from epithelial cells within the thymic gland that are
cytologically benign but biologically aggressive. The cur-
rent treatment of thymoma is often multidisciplinary, and
some traditional treatment viewpoints have been challen-
ged. 
The aim of this study is to evaluate the overall survival in
patients with thymomas after radiation therapy in patients
who underwent surgery treatment. We analyzed their out-
comes, side effects and overall survival.

Methods and Materials: We retrospectively reviewed
25 patients affected by Thymoma and Thymic Carcinoma
from January 2000 to June 2010 at the “Sapienza” -
University of Rome, Policlinico Umberto I, Department
of Radiation Oncology (follow up range 11-219 months).
Twenty-Three patients underwent thymic resection, while
2 patients refused surgery treatment. 
Of all patients studied, 14 were male (56%) and 11 fema-
le (44%). The average age was 59 years. Twenty-four
patients were classified as II stage according to MASAO-
KA classification, only 1 patients was III stage. In 12
patients (48%) was diagnosticated a well-differentiated
thymic carcinoma, in 13 patients (52%) a thymoma. In 7
patients on 25 (28%) was found association with mya-
sthenia gravis.
All patients underwent chemotherapy after thymic resec-
tion.

Oral Communications

| 90 | XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011



RT was delivered after thymic resection and CHT with a
range of dose between 45 -50,4 Gy with a daily fraction
of 180/200cGy, with a 6-MV linear accelerator, using a
3D conformal radiotherapy technique.
Results: During the follow up we noticed that 22 patients
(88%) had complete remission, 1 patients (4%) had pro-
gression of disease, and 2 (8%) patients died during fol-
low-up (these patients refused the thymic resection). 
Median OS was 65 months (range 11-219 months).
The tolerance to the RT was good and 12 patients have no
significant side effects, while we observerd disphagya
(G1-G2 RTOG), in 8 patients (32%) and only in one
patient severe thrombocytopenia (G3)

Discussion: According to this study we observed that
adjuvant RT is useful in disease control and in Overall
Survival after thymic resection. The standard treatment of
Masaoka stage II resectable thymomas remains surgery.
Moreover the role of radiation therapy in the management
of early-stage thymoma remains highly debated. The low
number and the delay of recurrences cause statistical ana-
lyses to be underpowered in most studies.

C041
CLINICAL EFFICACY OF HYPOFRACTIONATED
TREATMENT (3 GY X 10) IN PATIENTS AFFECTED
BY SKELETAL LOCALIZATIONS FROM MULTIPLE
MYELOMA

S. Bracci, V. De Sanctis, M. Valeriani, M.F. Osti,
L. Agolli, B. D’Andrea, D. Mollo, R. Maurizi Enrici

Cattedra di Radioterapia, 2^ Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”

Introduction: Multiple Myeloma is an haematologic mali-
gnancy in which plasma cells proliferate within the bone
marrow. The main complications are the development of
severe bone pain resulting from osteolytic lesions, patho-
logic fractures and spinal chord compression with an
increase in morbidity and mortality. Radiotherapy repre-
sents an effective treatment for palliation of symptomatic
bone lesions. 
The purpose of the study was to evaluate the palliative
effect of radiotherapy give at the dose of 3 Gy in 10 frac-
tions for a total of 30 Gy for painful bone lesions from
Multiple Myeloma.

Material and Method: Between January 2008 and
January 2011, 22 patients, 13 males and 9 females, affec-
ted by bone lesions from multiple myeloma were treated
with palliative radiotherapy at the Department of
Radiotherapy of Rome “Sapienza” University. Median
age was 68 years (range 47-84).
A total of 26 vertebral lesions were treated. 5 lesions were
localized at the cervical tract, 12 at the dorsal tract, 8 at
the lumbar tract and 1 at the sacrum. Two patients recei-
ved radiotherapy also for lesions different from vertebral
localization. Two patients were treated for two different
vertebral lesions, while in one case were used two diffe-
rent fractionations (44 Gy for one lesion and 30 Gy for
the other one) for two different vertebral localizations.
Three patients were submitted to percutaneous vertebral
stabilization during radiotherapy to reduce the risk of ver-
tebral fractures. 

The efficacy of radiation therapy was assessed before and
after radiotherapy by VAS scale and by the evaluation of
the reduction in use of analgesic therapy.

Results: The median follow up was 11 (range 1-40)
months from radiation therapy. 4 patients died for disea-
se progression.
The median VAS score was 5 before RT (range 2-10) vs
2 (range 0-8) after RT.
A complete resolution of pain was achieved in 19 % of
treatment (VAS =0), while in 77 % of all cases we obtai-
ned a partial pain relief. Pain was severe/moderate (VAS
>5) in 31 % of lesions and mild in 69 %. In 75 % of
patients with severe/moderate pain at the baseline an
important reduction of symptoms has occurred, which
became of mild intensity after RT.
16 patients were usually treated with oral analgesics befo-
re treatment, in 9 patients there was a reduction of their
use while in 7 patients drugs suspension was achieved.
Mild dysphagia (G1 RTOG) occurred only in two patients
because of cervical localization. No further acute toxicity
due to radiation therapy was observed. 
In the 82 % of patients complete/partial pain relief was
preserved at the last follow-up.

Conclusions: Radiotherapy is useful for controlling
vertebral pain in patients affected by Multiple Myeloma
with good tolerance depending on lesion localization.
Although radiation therapy doesn’t improve survival in
this group of patients, a conventional treatment of 30 Gy
in 10 fractions resulted in a reduction of vertebral pain
with a significant improvement in quality of life. 

C042
RADIOSURGERY FOR SINGLE SPINAL
METASTASES COMBINING DOUBLE DOSE WITH
IGRT MODALITY. PRELIMINARY EXPERIENCE

A. Pontorieroí, A. Conti^, D. Arpaí, F. Midiliñ, V. Donatoí,
M. Siracusaí, C. Siragusañ, P. Frosinaí, C. De Renzisí

íDepartment of Radiation Oncology; ^Department of
Neurosurgery; ñDepartment of Medical Physics,
University of Messina, Italy

Purpose: The application of stereotactic radiosurgery to
treat spinal lesions has been less explored, owing to the
technical difficulty given by the intrinsic movements of
vertebral column. The extracranial radiosurgery using a
robotic technology, such as the CyberKnife system, with
IGRT modality is able to overcome these limitations due
to set-up errors and organ motion. We have clinically
applied a method in which radiosurgery is not only used
to control an imaging evident tumoral burden but also
microscopic disease with 2 different dose distributions
and prone set-up to reduce the integral dose. 

Methods and Materials: We have treated 16 patients
(7 male and 9 female) with spinal metastases. The prima-
ry tumors were: 6 non small cell lung cancers, 6 breast
cancers, 1 cholangiocarcinona, 1 pancreas adenocarcino-
ma, a soft tissue malignant tumor (sarcoma) and a liver
carcinoma. In 11 patients we have used X-Sight Spine
Tracking and in 5 patients the Fiducials Tracking in con-
junction with prone position. For treatment planning has
been used an inverse modality tool (Multiplan, Accuray
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Inc.) with contouring based on CT scan, PET/TC and
MRI. 

Results: Among the 16 patients recruited, 10 patients
with a median lesional volume of 20.5 cc (range 2.6-
53.18 cc) have been treated with a Fractionated
Stereotactic Body Radiotherapy (FSBRT) with a median
dose of 18 Gy/3f (range 18-21 Gy) to the median pre-
scription isodose line of 75 % ( range 72%-80%). 4
patients have been treated after a first course of external
beam radiotherapy with a median dose of 11.5 Gy ( range
11-12 Gy) and a median isodose prescription line of 70%
( range 60-80%) to a median volume of 5.1 cc (range 1.2-
29.9 cc). 6 patients have undergone a radiorsurgery
modality with double dose and double volume to treat all
the vertebra for lesion with a median volume of 15.6 cc
(9-32.4 cc). The dose has been 16 Gy to the median iso-
dose line of 70% ( range 70-80%) in single fraction. The
dose to the spinal cord has been maintained lower than 8
Gy/1mm3 . No acute toxicity has been detected.

Conclusions: This preliminary report suggests that
the strategy with double dose, double volume and prone
position provides a new way to deliver an accurate high-
dose radiosurgical treatment to metastatic spinal lesions.
The dose to the organs at risk (OARs) is reduced up to 50
% with the respect of the radiobiological threshold for
spinal cord toxicity. Further studies are warranted to vali-
date our preliminary data.

C043
MULTIDISCIPLINARY APPROACH IN THE
TREATMENT OF PAINFUL VERTEBRAL
METASTASES: A RETROSPECTIVE ANALISYS

M.P. Ciliberti**, A. Lamacchia**, A. Errico*,
A. Martilotta**, A. Natuno*, D. Di Cosmo*, G. Squeo*,
S. Carbone**, N. Caretto^, S. Bambace*

*U.O.C Radioterapia Oncologica, Ospedale “R.
Dimiccoli”, Barletta; **U.O. di Radioterapia
dell’Università degli Studi di Bari; ^U.O.C. Fisica
Sanitaria, Ospedale “R. Dimiccoli”, Barletta

Introduction: Bone metastases are the most common
cause of cancer pain and need a multidisciplinary appro-
ach involving the radiation oncologist, the neurosurgeon,
the orthopedic specialist and the pain management clini-
cian. Our objective was to evaluate the reduction of anal-
gesic pharmacologic therapy in patients who received
radiation therapy for painful vertebral metastases.

Materials and Methods: From May 2009 to December
2010 in our Institution were treated 50 patients (20
patients were men, 30 were women) with symptomatic
vertebral metastases. The most common primitive cancer
was lung cancer in males and breast cancer in women
According to the Verbal Numeric Scale (VNS score) , a pain
management Clinician assessed the baseline pain score and
the final pain score after radiotherapy. The treatment was
delivered with hypofractionated radiotherapy with 6-15
MV photons LINAC for painful bone metastases. 
An orthopedic specialist and a medical oncologist also
evaluated these patients.

Results: Median age was 59 years (range 40-85).
Mean follow-up was 3.7 months (range 0-34). The radio-

therapy was delivered with the following schedules: 
6 patients (12 %) received 30 Gy / 300 cGy, 37 patients
(74 %) received 20 Gy / 400 cGy, 2 patients (4%) recei-
ved 10 Gy / 500 cGy, 5 patients (10 %) received 8 Gy in
single fraction.
47 patients (94%) had a reduction in pain scores after RT,
and reduced the pain medication. Median Pain Score was
10 at baseline, and 2 at 4 weeks after RT. Mean Pain
Score was 7.7 at baseline and 2.9 at 4 weeks after RT. In
3 cases (6%) the orthopedic specialist prescribed orthope-
dic devices. Only 5 patients (10%) underwent vertebro-
plasty. 38 patients ( 76% ) received also zoledronic acid.

Conclusions: In our retrospective study, 94% of
patients who received RT for vertebral metastases had
reduction of pain and of pharmacologic analgesic therapy,
with an improvement of Quality of Life and confirming
the important role of radiotherapy for pain relief. The
multidisciplinary approach is important for the correct
management of this kind of patients.

GASTRIC CANCER: ADDITIONAL THERAPEUTICS

C044
GASTRIC CANCER: LOCAL CONTROL, DISEASE
FREE SURVIVAL, CANCER SPECIFIC SURVIVAL
AND TOXICITY IN 72 PATIENTS TREATED WITH
ADJUVANT RADIO-CHEMOTHERAPY.
A MONOINSTITUTIONAL EXPERIENCE

A. Augurio, L. Tasciotti, M. Di Tommaso,
M. Di Nicolaí, S. Adorisio, C. Maione, D. Genovesi,
G. Ausili Cefaro

U.O. Radioterapia Oncologica Ospedale Clinicizzato,

Università “G. D’Annunzio” Chieti; íLaboratorio di

Biostatistica Università “G. D’Annunzio” Chieti

Introduction: Aim of this study is to present a monoinsti-
tutional experience on local control, cancer-specific sur-
vival and overall survival in radically resected gastric
cancer patients treated with adjuvant chemoradiotherapy
and to investigate the main prognostic factors.

Methods and Materials: From September 2005 to
January 2011 were been treated at our Institute a total of
72 patients with radically resected gastric cancer whit
postoperative radiochemotherapy in according to Mc
Donald schedule. A retrospective analysis was underta-
ken on these patients. The adjuvant schedule consisted in
one cycle of 5 FU/LV (425 + 20 mg/m2 daily times 5) fol-
lowed, 28 days later, by 45 Gy (1.8 Gy/die) given with
FU/LV (425+20 mg/m2) on days 1 through 4, and on the
last 3 days of radiation. Two more cycles of 5FU/LV were
administered thereafter. The design of the radiation treat-
ment fields was individualized according to tumor stage,
location and the type of surgery performed, with the use
of preoperative CT. Organs at risk, including spinal cord,
kidneys, liver and heart were also contoured.

Results: At 36 months of follow-up Cancer Specific
Survival was 63,1%, Disease Free Survival was 54,3%
and Local Control was 74,4%. Grade 3-4 hematologic
and gastrointestinal toxicity was observed in 11 and 21
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patients respectively. Multivariate analyses were carried
out based on the following covariates: T stage, N stage,
surgical margin status, nodal ratio and type of surgery.All
these variables resulted statistically significant for CSS,
DFS and LC. (table 1)

Conclusions: Our study revealed that the treatment is
well tolerated with gastrointestinal and hematological
G1-2 toxicity. DFS, CSS, LC and T-N stage, surgical mar-
gin status, nodal ratio and type of surgery confirmed the
literature data.

Table 1

Variable Cancer Specific Disease Free Local Control

Survival Survival

Pathological Stage p=0.077 p=0.022 p=0.002
NR p=0.004 p=0.006 p=0.039
Margin status p=0.065 p=0.029 p=0.004
Surgery p=0.002 p=0.013 p=0.077
T stage p=0.057 p=0.008 p=0.025
N stage p=0.008 p=0.020 p=0.022

C045
ACUTE GASTROINTESTINAL TOXICITY OF
PATIENTS TREATED FOR GASTRIC CANCER IN A
QUALITY ASSURANCE PROGRAM

V. Barbieri, P. Sanpaolo, M. Cozzolino, A.M. Mileo,
P. Pedicini, V. Fusco

U.O. Radioterapia Oncologica I.R.C.C.S. C.R.O.B.

Rionero in Vulture, Potenza

Aim: To evaluate acute gastrointestinal toxicity (aGIT) of
adjuvant radiochemotherapy (RT-CT) in patients (pts)
affected by gastric cancer (GC) and treated inside a radia-
tion therapy quality assurance program.

Materials and Methods: Between July 2008 and
December 2010, 24 (pts) affected by GC were treated
with adjuvant RT-CT. Median age was 59 years old
(range 26-81), M:F ratio was 16:8. Pathological stage
ranged from pT2pN0 to pT4pN3. 13 patients underwent
total gastrectomy, 11 patients a subtotal gastrectomy. 4
cases had a pathological (R1) positive margin.
Chemotherapy was administered with different sche-
mes: ECF 13 pts, 5-FU 7 pts, capecitabine 4 pts. Pts
were treated in supine position, with a vac-lock system.
Slices contouring was made by radiation oncologists,
trained in evaluating CTVs for gastrointestinal tumors.
Median dose of radiation therapy was 4853.3 cGy
(range 4500-5500); median CTV volume was 755.3 cm3
(range 368.4-1235.2). Portal images were acquired on
the first 5 days of treatment, then twice a week. All pts
underwent medical examination twice a week or under
request. To prevent aGIT and treatment interruptions, a
support therapeutic protocol has been implemented at
our institution. On first day of treatment a dietary guide-
line was given to every patient. To reduce post-surgery
malabsorption, multivitamin integrators and iron were
administered. 
All pts received an antiemetic and gastric mucosa pro-

tectors therapy. Erythropoietin was administered to
patients with hemoglobin levels 8-10 gr/dl. Losses of
weight were measured weekly. Toxicity was reported
using RTOG scale. Variables evaluated for statistical
analysis were: age (< 59 vs > 59), gender, radiation the-
rapy doses (4500 cGy vs 5040 cGy vs 5500 cGy) and
CTV volume (▓ 755.3 cm3 vs > 755.3 cm3). Correlation
among variables and aGIT was evaluated with Pearson’s
test; logistic regression was used to find hazard ratios
for higher aGIT.

Results: 8 pts tolerated (RT-CT) with no symptoms of
aGIT toxicity; 6 pts had grade 1 toxicity and 10 pts had
grade 2 toxicity. Male pts were more likely to have grade
2 toxicity (p=0.0001). At univariate analysis pts receiving
5500 cGy had a higher risk of grade 2 toxicity (hazard
ratio 26.8 95% C.I. 1.1-617.6; p=0.03). At multivariate
analysis none of the variables reached a statistical signifi-
cance. 

Conclusions: Pts tolerate well adjuvant (RT-CT) for
GC inside a quality assurance program. A larger evalua-
tion of this program is needed.

C046
TREATMENT RESULTS OF CHEMORADIOTHERAPY
WITH FOLFOX 4 REGIMEN IN HIGH RISK GASTRIC
CANCER

P. Murino, R. Manzo, M. Orditurañ, S. Falivene*,
C. Crisci*, R. Di Franco*, M.G. Calvanese*,
F. Cammarota, P. Mutoí, V. Ravo

UOC Radioterapia PO Ascalesi ASLNA1; *Dipartimento
Diagnostica per Immagini e Radioterapia Seconda
Università di Napoli; ñOncologia Seconda Università di
Napoli; íUOC Radioterapia INT Pascale Napoli

Aim: Evaluate results of concomitant chemoradiotherapy
(RT-CT) with a FOLFOX 4 regimen in stage III-IV
gastric cancer patients after surgery.

Materials and Methods: We performed a retrospecti-
ve review of 35 patients treated between 2007-2011.
Histopatolological evaluation showed adenocarcinoma in
26 patients and signet ring cells in 9 patients. All patients
received chemotherapy FOLFOX 4 (a combination of
leucoverin, fluorouracil and oxaliplatin). The stage AJCC
was Stage III or IV. Concurrent FOLFOX 4 chemothera-
py, with dose reduction of 25%, was administered in
patients after the first two cycles of FOLFOX 4.
A total dose of 45 Gy in 25 fractions (1.8 Gy/die) was
delivered by 3D conformational radiotherapy. Dose volu-
me histograms were calculated for target and organs at
risk (kidneys, liver and spinal cord). Acute and late toxi-
city was evaluated by using RTOG scoring system.

Results: All patients completed RT-CT treatment. At
the time of analysis 13 patients died, 4 patients are alive
with persistent disease and 16 patients alive free from
disease. Loco regional recurrence was observed in 12
patients. The main toxicity was gastrointestinal but no G4
gastrointestinal toxicity was registered. G1 gastrointesti-
nal toxicity was registered in 10 patients, G2 in 14
patients and G3 in 9 patients. G1 hematologic toxicity
was observed in 1 patients, G2 in 2 patients and G3 in 1
patient respectively. 

XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011 | 93 | 



The main late toxicity was gastrointestinal and only 4
patients presented G1 toxicity. One patient presented
renal toxicity.

Conclusions: The concomitant treatment RT-CT with
FOLFOX 4 regimen is an effective and well tolerated
schedule of treatment in postoperative settings for stage
III- IV gastric cancer . Further studies are planned in
order to evaluate a longer follow up of this RT-CT treat-
ment scheme. 

C047
ADJUVANT RADIOCHEMOTHERAPY IN PATIENTS
WITH RESECTABLE GASTRIC CANCER (GC), A
MONOINSTITUTIONAL EXPERIENCE

V. Vanoni, G. Pani, B. Soini*, E. Magri, M. Nagliati,
A. Bolner, G. Fellin, S. Mussari, E. Galligioni*,
L. Tomio

UO di Radioterapia Oncologica; *UO di Oncologia

Medica, Ospedale S. Chiara, Azienda Provinciale per i

Servizi Sanitari di Trento

Purpose: Optimal postoperative treatment of resectable
gastric cancer has not been established. Numerous studies
investigating the role of adjuvant chemotherapy and che-
moradiotherapy have shown conflicting results. In this
retrospective study we report our experience on patients
with resectable gastric or gastroesophageal junction can-
cer, treated with adjuvant chemioradiotherapy.

Patients and Methods: Forty-eight pts (33 male and 15
female) with a median age of 60 years (range 45-76), who
underwent curative resection for gastric or gastroesophage-
al junction cancer between January 2004 and August 2010
were included into this trial. Most tumors (78%) were at
the antrum or corpus level. Thirty-three pts (67%) had a
T3-T4 tumor and forty-six (95%) had nodal metastases.
The adjuvant treatment consisted of Fluorouracil (5FU)
plus Leucovorin(L) for five days, followed by conformal
3DRT, 45 Gy (1.8 Gy per day) for five days per week for
five weeks, on the tumor-bed and draining regional lymph
nodes area, with 5FU (400 mg per square meter) and L (20
mg per square meter) as an intravenous bolus on each of
the first four days and the last three days of radiotherapy.
One month after the completion of RT, two five-day cycles
of 5FU plus L were given 1 month apart.

Results: After a median follow-up of 29 months (range
8-74), the median relapse free survival was 25 months
(range 6-74) and the median overall survival was 37
months (range 8-74). Grade 3 nausea/vomiting or mucosi-
tis occurred in 5 pts (11%). Grade 3 hepatic toxicity occur-
red in 1 pt. Grade 3/4 neutropenia occurred in 5 pts
(11%).There has been one treatment related deaths.

Conclusions: Concomitant chemoradiotherapy seems
in our experience an effective adjuvant regimen for local
control and survival in curatively resected node positive
gastric cancer. This treatment compares favorably with the
literature data.

C048
STEREOTACTIC BODY RADIATION THERAPY FOR
NEW LUNG LESIONS CLINICALLY DIAGNOSED
AS LUNG CANCER ON RADIOLOGICAL
EXAMINATION ARISING AFTER PNEUMONECTOMY
FOR BRONCHOGENIC CARCINOMA: CLINICAL
OUTCOMES

A. Testolin, C. Baiocchi, M.S. Favretto, S. Galuppo,
R.B. Guglielmi, S. Cora

Unità Operativa di Radioterapia Oncologica, Servizio di
fisica sanitaria, Ospedale San Bortolo, Vicenza, Italy

Purpose: Any effort must be made in order to achieve a
pathologic diagnosis of lung tumour (t). However for pt
with very poor respiration function, pathologic confirma-
tion is often difficult to obtain or life threatening. This is
the case of pt having a new lung t located peripherally
after pneumonectomy (P). In recent years numerous stu-
dies have shown that Stereotactic Body Radiation
Therapy (SBRT) is an effective and well tolerated treat-
ment for inoperable stage I lung t. However only limited
data exist on the outcomes of curative radiotherapy in
patients who develop a new lung t, clinically diagnosed,
after P. In this work we evaluated the clinical outcomes
after SBRT for such pt. 

Example of stereotactic radiation therapy beam arrange-

ment and isodoses distribution in patient n. 8.

Materials and Methods: From January 2007 to June
2010 10 pt, who developed a second lung t in the contro-
lateral lung after P, were treated with SBRT. The median
time from P to new lesion was 3.6 years (y) (1-9.8). Seven
lesions were scored as metachronous primary stage I t
and 3 as solitary mestastasis because the disease free
interval between cancers was < 2 years. No pt had patho-
logic confirmation of disease because all t were located
peripherally and, thus, were inaccessible to bronchosco-
py. Transthoracic biopsies were considered too dangerous
because of the risk of developing a fatal pneumothorax.
The diagnosis was based in all pt on a new, 18FDG PET
positive lesion with CT characteristics of malignancy.
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Radiation treatment parameters and follow-up.

Pat. No. fractions x Gy BED Gy10 PTV V15% Local failure Follow-Up

1 1 x 26 Gy 93 2,3 2,9 19 months dead due to local progression at 32 months
2 3 x 10 Gy 60 101,2 16,1 10 months dead due to local progression at 24 months
3 1 x 26 Gy 93 6,4 3,3 no dead due to regional and distant metastases at 31 months
4 1 x 26 Gy 93 24,4 9,3 no dead due to distant metastases at 26 months
5 3 x 10 Gy 60 20,5 4,7 no dead due to intercurrent disease at 11 months
6 1 x 26 Gy 93 7,8 3,7 no alive without disease at 24 months
7 1 x 26 Gy 93 20,4 5,8 no alive without disease at 17 months
8 3 x 15 Gy 112 24,6 6,1 no alive without disease at 16 months
9 4 x 10 Gy 80 25,1 11,2 no alive without disease at 12 months

10 3 x 15 Gy 112 20,9 6,8 no alive without disease at 11 months

The median maximum tumour diameter was 2.1 cm (1-
4.5). The PTV consisted of the t volume, including all
respiration motion derived from 4DTC scan, plus an addi-
tion margin of 4-5 mm. The median PTV was 20.7 cm3
(2.4-101.2). Treatment planning was performed with
Multiplan System treatment planning and resulted in a
median of 117 non-coplanar beams (84-197). All pt were
treated using a CyberKinife System with dynamic trac-
king system. Five pt were treated with a single fraction (f)
of 26 Gy and 5 with fractionated schemes (3 f of 10-15
Gy,). Median FU was 18 months (m) (11-32).

Results: local recurrence occurred in 2 pt, regional in
1 pt and distant in 2 pt. Four pt died for disease progres-
sion at 24,26,31,32 m (local 1 pt, local and distant 1 pt,
regional 1 pt and distant 1 pt). One pt died of intercurrent
disease at 11 m. Five pt are alive and without evidence of
disease at 24,17,16,12 and 11 m. Kaplan-Meier local con-
trol at 1 an 2 y was respectively 90 and 68% . Overall and
cancer specific survival at 2 y were respectively 67% and
75 %. Treatment was well tolerated. Early side effects
were limited to fatigue in 3 pts (grade I-II). No clinically
symptomatic pneumonitis was observed. Subjective sym-
ptoms of increased dyspnoea during FU occurred in 2 pts
but without the need for oxygen therapy.

Conclusion: pathologic diagnosis is essential to
obtain a definite diagnosis in lung t. However, the likeli-
hood that a new lesion which show CT characteristic of
malignancy and 18-FDG-PET uptake may be a benign
disease is very low. Furthermore transthoracic needle
biopsy in postpneumonectomy pt may expose the pt to a
life-threatening complication. For these reasons it is our
opinion that high-risk diagnostic procedures can be avoi-

ded. In our experience SBRT appears to be a safe and
minimally invasive modality for treating patients with a
second lung t in the controlateral lung after P for a bron-
chogenic carcinoma. The use of more aggressive treat-
ment, with biological effective dose (BED) of >100
Gy10, can further improve these results. 

Patients and tumour characteristics.

Pat. age Greatest location

No. sex tumor

dimension

(cm)

1 f 36 1 RLL

2 m 56 4,5 LLL

3 f 66 1,8 LLL

4 f 75 3 LLL

5 m 77 2,2 RLL

6 f 67 1,8 RUL

7 m 57 1,8 LLL

8 m 72 2,8 LUL

9 m 61 2,1 LUL

10 m 53 2 RUL

RUL right upper lobe, LUL left upper lobe, RLL right upper lobe,

LLL left lower lobe.
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C049
STEREOTACTIC RADIOTHERAPY IN LUNG
NEOPLASTIC LESIONS: ANALYSIS OF 76
PATIENTS TREATED AT RADIOTHERAPY UNIT OF
FLORENCE UNIVERSITY

G. Zei, V. Scotti, S. Cecchini, S. Pallotta, S. Bertocci,
C. Franzese, B. Agresti, M. Mangoni,
C. De Luca Cardillo, I. Meattini, G.P. Biti

Radioterapia Oncologica e Fisica Medica AOU Careggi,

Firenze

Objective: to analyze feasibility and outcome of stereo-
tactic radiotherapy (SRT) with non-dedicated Linac on
primary and secondary lung neoplastic lesions. To corre-
late local control to dose-escalation.

Methods: from May 2004 to March 2011, 76 patients
(50 males and 26 females) affected by primary non small
cell lung cancer (NSCLC) (n: 54) or metastatic lesions (n:
22) were treated at the Radiotherapy Unit of Florence
University. Performance status was 0 in 18 patients, 1 in
33, 2 in 21 and 3 in 2 patients. Majority of patients had
pulmonary comorbidities . 19 patients were affected by
central (0.5-2 cm from the carina), 57 by peripheral
lesions (2.5-9 cm). Target lesions were measured on CT
scan and median dimension was 25.9 mm (range 10-50).
Immobilization was achieved by using a customized body
vacuum bag (Bodyfix, Medical Intelligence,
Schwabmunchen, Germany). CT images obtained under
normal breathing and with breath holding during the
expiratory and inspiratory phases, were send to Odyssey
(PerMedics Inc, CA, USA) treatment planning system.
Dose was prescribed to the lowest isodose line covering
95% of the PTV. SBRT was planned using multiple co-
planar 6-MV photon beams and delivered with an Elekta
Precise linac equipped with a micro multileaf collimator
(Direx Systems Corp. MA, USA) and with an Elekta
Synergy Beam Modulator. Prescribed dose and fractiona-
tions have changed all over the time; to compare different
fractionations the Biological Equivalent Dose (BED) was
calculated. 29 patients were treated with a single applica-
tion (medium delivered BED 74.1 Gy), 47 patients with 2
to 5 applications (medium BED 83.7 Gy). 

Results: 71/76 patients were available for response
and vital status. We registered stable disease in 30
patients, partial response in 29, complete response in 9
patients. In 2 patients the treated lesion was grown at the
first evaluation post-SRT. BED was correlated to respon-
se: most of complete response was observed in patients
with BED >100Gy; the two progressive disease were
observed in patients with BED <60 Gy. SRT-related toxi-
city was observed in 5/76 patients (6.5%); we observed
one case of grade 3 pneumonitis.

Conclusions: in our experience SRT is a safe and fea-
sible treatment in limited stage NSCLC with pulmonary
comorbidities and in oligometastatic patients. We believe
that active-breathing methodologies allow us a further
safe dose escalation.

C050
FRACTIONATED STEREOTACTIC RADIOTHERAPY
WITH TOMOTHERAPY FOR PRIMARY NSCLC AND
LUNG METASTASES: TOXICITY AND LOCAL
CONTROL

L. Bandera1, M. Trovò2, E. Minatel2, I. Abu Rumeileh2,
G. Franchin2, J. Polesel3, A. Drigo4, A. Dassie4,
E. Capra4, M.G. Trovò2

1Radioterapia, Università di Brescia; 2Radioterapia,

Centro di Riferimento Oncologico CRO di Aviano;
3Epidemiologia e Biostatistica, Centro di Riferimento

Oncologico CRO di Aviano; 4Fisica Sanitaria, Centro di

Riferimento Oncologico CRO di Aviano

Purpose: To assess the efficacy and toxicity of
Stereotactic Body Radiotherapy (SBRT) with
Tomotherapy for patients with primary NSCLC or lung
metastases.

Methods: Between July 2008 and March 2011, 33
patients with 44 lung lesions underwent SBRT with
Tomotherapy. Among these, 19 were primary NSCLS
(twelve T1N0, three T2N0, two T3N0, 2 NSCLC relap-
ses) and 25 were lung metastases. Twenty-eight (85 %)
patients underwent FDG-PET/CT for staging. Biopsy was
obtained in 14 (31%) lesions. 
Thirty-three tumors received a total dose of 52 Gy, deli-
vered in 8 fractions. Dose was prescribed roughly to the
80% isodose-line; higher isodoses occurred within the
central core of the target mimicking an heterogenous dose
profile. The other 9 tumors were treated with different
fractionation schedules with lower Biological Equivalent
Dose, because of the central location of the lesions (8) or
the poor performance status of the patients (1). Two
lesions were treated with 39Gy/6, two with 36Gy/6, one
with 42Gy/6, three with 40Gy/8, one with 32Gy/8, two
with 52.5Gy/15. The follow-up for each patient included
a CT of the chest or a FDG-PET/CT. Loco regional recur-
rence was defined as at least a 20% increase in the longest
diameter of target lesion, or as a FDG increased uptake at
PET/CT. Toxicity was graded according the Common
Toxicity Criteria (v3.0).

Results: The median follow-up was 14 months
(range, 2-31 months). The overall local control rate per
lesion at 12 and 24 months was 96% and 85%, respecti-
vely. The overall survival at 12 and 24 months was 93%
and 80%, respectively. For lesions receiving ▓ 52 Gy in 8
fractions vs. lower doses, 12-month local control rate was
100% vs 80%, respectively (p=0.001). No difference in
local control was observed for primary NSCLC vs lung
metastases. Disease-free survival for patients with prima-
ry NSCLC at 12 and 24 months was 77% and 56%,
respectively. One patient developed Grade 2 pneumonitis
15 months after the completion of SBRT.

Conclusions: Fractionated SBRT with Tomotherapy
resulted in promising local control with minimal toxicity.
Higher doses (▓52 Gy in 8 fractions) led to higher rates of
local tumor control (p=0.001).
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C051
STEREOTACTIC RADIOSURGERY FOR SOLITARY
PULMONARY NODULES

S. Masciullo, F. Casamassima, C. Menichelli, A. Fanelli,
E. Infusino

Centro Toscano di Radioterapia, Istituto di Ricerche

Cliniche, Empoli

Purpose: To evaluate the effectiveness of image-guided
stereotactic radiosurgery for treatment of solitary pulmo-
nary nodules with diameter <3 cm and peripherally loca-
ted (▓2 cm around the large bronchi).

Materials and Methods: We retrospectively reviewed
clinical records of 49 patients presenting with solitary
malignant pulmonary nodule treated with stereotactic sin-
gle-fraction radiosurgery. The pulmonary nodule was
metastatic and metachronous in 35/49 patients and prima-
ry NSCLC (stage Ia) in 14/49 inoperable patients.
All metastastic patients had primary tumor (NSCLC
n=16, colorectal n=9, others n=10) controlled by prior
surgery. Median elapsed time between surgery and nodu-
le appearance was 14 months (4-38). Among NSCLC
metastatic patients, the secondary nodule was contralate-
ral in 14 cases (M1a according TNM 7th edition) and
maximum interval between primary tumors and nodule
appearance was three years. Eight metastatic patients
received prior or following chemotherapy within six
months of radiotherapy. For metastatic and primary soli-
tary nodules the PTVs ranged from 2.2 to 43 cc (median
18) and from 4.8 to 63 cc (median 21), respectively. In the
majority of cases the GTV was delineated on two CT
scans acquired in breath-hold end-expiration and end-
inspiration (tidal volume), in order to obtain an ITV. A
spirometer (Elekta ABC) was used for respiratory motion
management. No margins were added from ITV to CTV.
PTV was obtained with isotropic margin of 3 mm added
to ITV. A number of 3-7 coplanar arcs were utilized for
delivery a single dose of 26 Gy, prescribed to coverage
isodose. A Cone-Beam CT was acquired before the treat-
ment for setup corrections and target localization. A 6-
MV Elekta Synergy equipped with dynamic mMLC was
employed. CTCAE v.4 and modified RECIST criteria
were used for toxicity and response evaluation.

Results: With median follow-up of 18.8 months (3-
84), the 3-years actuarial local control was 82%. There
were 4 local failure (3 metastatic + 1 primary nodules).
The 3-years overall survival was 81.3% (4 patients decea-
sed in metastatic group, 1 patients in primary group),
without significant differences between two groups (80%
vs 86% for metastatic and primary nodules, respectively).
No acute or late toxicity of grade ▓2 was observed.

Conclusions: In our experience image-guided radio-
surgery for pulmonary nodules is a safe and effective the-
rapeutic option. SBRT can be offered as valid therapeutic
option in patients with solitary pulmonary nodule.

C052
HYPOFRACTIONATED IMAGE GUIDED 4D
RADIOTHERAPY (4D-IGRT) IN NON SMALL CELL
LUNG CANCER, LIMITED DISEASE

F. Martucci, M.C. Valli, G. Pesce, A. Fozza,
N.C. Azinwi, L. Canziani, A. Richetti

Radio-Oncologia, Istituto Oncologico della Svizzera

Italiana; Ospedale Regionale Bellinzona e Valli

Objective: To evaluate the feasibility of exclusive 4D-
IGRT and RapidArc¿ technology in patients (pts) diagno-
sed with Non Small Cell Lung Cancer Limited Disease
(NSCLC-LD), unsuitable for surgery due to comorbidities.

Materials and Methods: From January 2010 to April
2011, 12 NSCLC-LD pts were treated with 4D-IGRT and
8 of them (5 squamous cell carcinoma and 3 adenocarci-
noma) were treated with hypofractionated radiotherapy.
Concurrent chemotherapy with weekly cisplatin was
administrated in 1 pt. One patient had former surgery for
a contralateral lung cancer of different hystology. All the
pts underwent planning CT-PET scan in treatment posi-
tion, with a lung board immobilization. Treatment posi-
tion verification was ensured by weekly Cone Beam CT
(CBCT) and KV set-up controls (orthogonal fields) twice
a week before the RT session. Toxicity was assessed
according to CTCAE (Common Terminology Criteria for
Adverse Events.v.3.0).

Results: Median age at diagnosis was 75 years (range:
53-85). The dose prescribed to PTV was 70.5 Gy in 30
daily fractions. Median PTV volume was 170.325 cm3
(range: 87.1-452.8); median lung V20Gy was 15.95 %
(range: 9.7-30.9); median spinal cord Dmax was 28.85
Gy (range: 15.6-34.5). The median follow-up was 7
months (range: 4-20); one cancer unrelated death was
observed. Response rate was: 2 CR, 3 PR, 2 NC and 1
PD. Maximum acute toxicity registered was grade 2 for
all patients.

Conclusion: Curative 4D IGRT-hypofractionated
schedule was feasible and well tolerated in our series. The
accuracy and reproducibility of treatment thanks to IGRT
and the good tolerability encourage us to continue our
experience while taking in consideration further dose
escalation.

C053
CORRELATION BETWEEN DOSE-VOLUME
PARAMETERS AND 2-YEAR OUTCOME IN HEAD
AND NECK POST-OPERATIVE RADIOTHERAPY:
FINDINGS FROM THE AIRO-TECPOP
OBSERVATIONAL STUDY

M.F. Palazzi*, D. Zerini, D. Alterio, S. Tonoli,
O. Caspiani, A. Bolner, F. Corbella, S. Dall’Oglio,
L. Lastrucci, F. Bunkheila, C. Blasi, M. Cianciulli,
R. Vigna Taglianti, D. Cante, E. Bianchi, M. Rampino,
A. Podhradska, A. Merlotti, A. Fontana, F. Paiar,
F. Miccichè, R. Manzo, S. Ursino, L. Bruschieri,
A. Bacigalupo, T. Iannone, R. Barca, S. Colombo,
S. Tomatis

On behalf of the AIRO Head and Neck Group; *SC

Radioterapia, Ospedale Niguarda Ca’ Granda, Milano,

Italy

Purpose: To evaluate potential correlations between the
selection of dose-volume parameters and 2-year local-
regional control in a population of patients (pts) prospecti-
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vely included in a multicenter observational study on post-
operative radiotherapy (PORT) for head and neck (H&N)
cancer.

Materials and Methods: Twenty-four centers in Italy
entered 200 pts into a prospective observational study per-
formed by the AIRO H&N Group with the following main
inclusion criteria: 1- PORT starting in the period December
2008-May 2009; 2- primary site including oral cavity, oro-
pharynx, larynx, hypopharynx. The study database was
searched focusing on the following critical issues related to
the selection of dose/volume parameters that were identi-
fied at a previous analysis (Tumori, 97:170,2011): inclusion
of the primary site in the low- vs high-dose PTV, inclusion
of the pN0 neck in the PTV, inclusion of the pN1 neck in the
high-dose PTV.

Results: With a median follow-up of surviving pts of
2.2 years (range 0.36-2.8 yrs), 63 deaths, 29 local, 14 regio-
nal and 34 distant failures were recorded. Two-year outco-
me rates were as follows: overall survival, 69%; disease-
specific survival, 75%; disease-free survival, 61%; local-
regional control, 81%; distant control, 81%. 
In the group of 39 pts with close margins, no correlation
was observed between total dose and local relapse: 2/13 pts,
3/13 pts and 2/13 pts receiving <60 Gy, 60-63 Gy, and >63
Gy, respectively, failed locally,.
In the group of 48 pts with involved margins, 4/25 pts
(16%) receiving <66 Gy vs 5/23 pts receiving ▓66 Gy (22%)
failed locally. 
In the group of 107 pts with clear margins, 8/41 pts (19.5%)
receiving <60 Gy vs 5/66 pts (7.5%) receiving ▓60 Gy fai-
led locally. Local failure rate was as high as 44% (4/9 pts)
if the primary site was excluded from any target volume.
In the group of 40 pts staged pN0 after dissection of one or
both half-neck, no regional failures were recorded.
Interestingly, no failures were observed if the neck was
totally excluded from any PTV (n=8 pts). 
In the group of 26 pts staged pN1 and without extracapsu-
lar extension, no regional failures were detected in the dis-
sected neck.

Conclusions: A preliminary analysis of the 2-year
results of our study suggests that, overall, clinical outcome
after PORT for H&N cancer in Italy is satisfactory.
However, some of the dose/volume criteria commonly used
in clinical practice may impact on clinical outcome and
should be further optimised.

C054
ACUTE TOXICITIES EXPERIENCED DURING
SIMULTANEOUS INTEGRATED BOOST INTENSITY-
MODULATED RADIOTHERAPY (SIB-IMRT) IN
HEAD AND NECK CANCERS: EXPERIENCE OF
THE UNIVERSITY OF FLORENCE

E. Monteleone Pasquetti, F. Paiar, B. Agresti,
V. Di Cataldo, C. Iermano, D. Greto, G. Biti

Radiotherapy Unit, University of Florence

Aims: Intensity-modulated radiotherapy (IMRT) allows
greater conformity of the high-radiation dose regions to
the tumor volumes while sparing critical normal structu-
res and has been shown to be especially useful in complex
tumor volumes in close proximity to critical structures,
such as those seen in head and neck cancer , mostly in
NPC and oropharyngeal carcinoma. Intensity-modulated
radiotherapy using simultaneous integrated boost (SIB-
IMRT) represents an attractive method for the treatment
of head and neck cancer. The aim of our study is to deter-
mine the acute toxicities encountered during and imme-
diately after SIB-IMRT treatment for nasopharyngeal car-
cinoma (NPC), oropharyngeal cancer and lymphnodal
metastases from unknown primary tumors.

Methods and materials: A retrospective review was
conducted on case records of all NPC, oropharyngeal
cancer lymphnodal metastases from unknown primary
tumors treated at our center with SIB-IMRT from 2006 to
2011. We included 45 patients with newly diagnosed, non
metastatic, histologically proven disease who were fit
enough to tolerate a course of radical radiotherapy or
radio-chemotherapy. All patients were staged by a stan-
dard protocol comprising physical examination, fiber-
optic pharyngoscopy, CT scan of the neck and torax and
abdomen. MRI of the pharynx and neck was performed in
some patients. Positron emission tomography (PET)/CT
staging scans were performed in most patients. All
patients were immobilized in a supine position with the
neck in a neutral position with a thermoplastic head and
neck mask. PET/CT coregistration was performed for 38
% of the patients. When neoadjuvant chemotherapy was
employed before definitive radiotherapy, fusion of the

Oral Communications

| 98 | XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011



pre- and post-chemotherapy PET/CT image sets was also
performed to localize accurately the pretreatment tumor
volumes. The majority of patients (78%) were treated
with the SIB 70 schedule delivering 70, 60 and 54 Gy to
the PTV 70, 60 and 54 respectively in 33 fractions. The
remaining patients (22%) were treated with the SIB 66
schedule delivering 66, 60 and 54 Gy to the PTV 66, 60
and 54 respectively in 30 fractions. Cisplatin-based che-
motherapy was offered in 32 patients. Acute toxicity data
prospectively collected during the treatment were analy-
sed. Toxicity was graded using the Common Terminology
Criteria for Adverse Events version 4.0 system. 
Results: G3 acute xerostomia was seen in 26% of the
patients, G2- 3 mucosal toxicity was seen in 75% of the
patients and appeared by the third week in most patients
(G3 6%). Grade 3 dysphagia was seen in 60% of the
patients during treatment, and G3 skin toxicity was seen
in 44 % of patients. No cases of Grade 3 weight loss were
recorded.

Conclusion: SIB IMRT as used in this study was fea-
sible, although associated with increased rates of dyspha-
gia and dermal toxicity.

C055
CONTOURING OF ORGANS AT RISK IN HEAD &
NECK DISTRICT: ANATOMO-RADIOLOGICAL
BOUNDARIES FOR DELINEATION OF PHARYN-
GEAL CONSTRICTOR MUSCLES, BRACHIAL
PLEXUS, OPTIC CHIASM AND COCHLEA

F. Perrotti, L. Tasciotti, V. Borzillo, M. Cauloí, A. Di Pilla,
A. Vinciguerra, A. Augurio, D. Genovesi, G. Ausili Cefaro

U.O. Radioterapia Oncologica Ospedale Clinicizzato,

Università “G. D’Annunzio” Chieti; íIstituto di

Diagnostica per Immagini Ospedale Clinicizzato,

Università “G. D’Annunzio” Chieti

Purpose: 3D-Conformal Radiation Therapy (3D-CRT)
and Intensity-Modulated Radiation Therapy (IMRT) are

the gold standard for the treatment of head and neck
(H&N) cancer. By these techniques higher doses can be
given to the tumor with reduction of potential damage to
organs at risk (OARs). Therefore, radiation oncologists
are expected to have an adequate knowledge of the
Computer Tomography (CT) and Magnetic resonance
(MRI) imaging anatomy of this region to be able to accu-
rately define organs at risk volumes. The aim of our study
is to define anatomical boundaries for a correct identifi-
cation and contouring of some critical organs at risk in
H&N district: pharyngeal constrictor muscles, brachial
plexus, optic chiasm and cochlea. 

Methods and Materials: Interdisciplinary work with
neuro-radiologist was based on the use of anatomic atlas,
CT, CT-MRI co-registration and radiological parameters
(T2W TSE, T1W axial coronal and sagittal RMI sequen-
ces; bone C 450 W1600, Brain C 35 W100, H&N C35
W350 axial CT images)
On the basis of this methodology, we standardized a tool
for delineating the pharyngeal constrictor muscles, bra-
chial plexus, optic chiasm and cochlea. 
We performed a standard planning CT and a MRI to the
same patient. A neuro-radiologist assisted contouring
with identification of each organ at risk and adjacent
structures defining cranial, caudal, medial, lateral, ante-
rior and posterior limits was then performed. To provide
these boundaries, MRI axial and coronal acquisitions
were crucial.

Results: Three-dimensional descriptions of pharynge-
al constrictor muscles, brachial plexus, optic chiasm and
cochlea was performed. A CT-based atlas was developed
with definition of cranial, caudal, medial, lateral, anterior
and posterior limits for each OARs.(tab1)

Conclusions: Our study provides the definition of a
model for delineating critical H&N OARs on treatment
planning Computed Tomography scans with aid of CT-
MR image registration. 
We believe this atlas will help us to define these OARs
with less variation and generate dosimetric data in a more
consistent manner.
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C056
REPLANNING DURING THE COURSE OF INTENSI-
TY-MODULATED RADIATION THERAPY (IMRT) FOR
HEAD AND NECK CANCER: FOCUS ON
POSITIONAL CHANGES OF TARGET VOLUMES
AND ORGANS AT RISK

A. Reali, G. Mortellaro, S. Allis, S.M. Anglesio,
E. Trevisiol, F. Arcadipane, M.G. Ruo Redda

Department of Clinical and Biological Sciences,

Radiation Oncology Unit, University of Turin, S. Luigi

Hospital, Orbassano, Italy

Purpose: RT plays a critical role in the management of
patients(pts)with H&N carcinoma.IMRT represents the
best RT-technique,because of its ability to create highly
conformal dose distributions around target
volumes(TV)decreasing dose to normal tissue. The preci-
se delineation of TV and OARs have become critical
steps in such techniques. As IMRT can generate steep
dose gradients,any inaccuracy in these steps may lead to
tumor geographic misses or unwanted normal tissue irra-
diations. Moreover,anatomic changes occurring during
RT may induce modifications of the pts anatomy,these
modifications may impact on dose distribution in TVs
and OARs. The aims of this study were quantifying the
volumetric and positional changes of GTVs,CTVs and
OARs,particularly of parotid glands and spinal cord and
finding optimal replanning strategies.

Methods and Materials: After a preliminary experien-
ce about a pt affected with AJCC 2010 stage IVA H&N
carcinoma,treated with adaptive IMRT and weekly
replanning,at our Department,all pts receiving IMRT for
H&N carcinoma were enrolled in an adaptive IMRT pro-
tocol with repeat CT scans at 3,5,7 weeks during RT.
Following immobilization,a planning CT was performed.
TVs,OARs were defined using RTOG 0225 protocols. 3
CT scans were performed during RT. The original posi-
tion was set using radiopaque markers,placed on the ther-
moplastic mask during virtual simulation. Mutual infor-
mation of replanning CTs on planning CT fusion and
automatic transfer of contours were obtained.
GTVs,CTVs and OARs were compared between the dif-
ferent CTs scans in order to register their changes and the
comparison of volumes were obtained from the TPS.
Results: Subsequently our preliminary experience with
weekly replanning,we found that the most significant
volumetric changes in TVs and OARs during IMRT occur
after 3 weeks from the start of the treatment. During RT
we recorded a reduction of parotid glands volumes and
anatomical changes in TVs. Nonetheless,in our cases
there was no benefit of replanning in sparing parotid
glands. Beside,we have registered CTVs and OARs
shrinkage reflected the anatomic pts changes occurred
during the treatment.

Conclusions: The sharp dose gradients that exist in
the IMRT plans necessitate minimizing dosimetric uncer-
tainties in order to reduce the risk of a geographical mis-
ses.Since GTVs,CTVs and OARs variations could affect
dose distribution, an adaptive RT approach using replan-
ning CT or recontouring,is suggested in IMRT for H&N
carcinoma pts.

C057
REGIONAL FAILURE RATES IN SELECTED PN1
HEAD AND NECK CARCINOMA TREATED WITH
SELECTIVE NECK DISSECTION AND
POSTOPERATIVE RADIATION THERAPY AT T
LEVEL: PRELIMINARY RESULTS

R. Manzo1, P. Murino1, L. Leopaldi3, F.M. Giugliano2,
G. Nicolucci2, G. Colella6, A. Gambardella7,
G. Tortoriello4, P. Muto5, V. Ravo1

1U.O.C. di Radioterapia Presidio Ospedaliero C. Ascalesi

Napoli; 2Radioterapia-Seconda Università degli Studi di

Napoli; 3UOS Oncologia Medica Presidio Ospedaliero

S.Gennaro Napoli, 4UOC Otorinolaringoiatria Presidio

Ospedaliero San Giovanni Bosco Napoli, 5UOC

Radioterapia INT Pascale Napoli, 6Dipartimento

Patologia della Testa e del Collo Seconda Università di

Napoli, 7V Divisione Medicina Interna Seconda

Università di Napoli

Aims: To analyze regional rates of failure in selected
patients having head and neck carcinoma with pN1 status
without extra capsular extension (ECE) treated with adju-
vant RT only at T level. Secondary endpoint was overall
survival.

Methods and Materials: Between 2006 and 2009, 58
head and neck pN1 carcinomas without ECE, who under-
went selective neck dissection (SND) and accurate patho-
logical study (at least 4-5 lymph nodes for neck level iso-
lated and analyzed), were treated with RT only at T level.
Chemotherapy was administered in cases of positive mar-
gins at T level.
Primary tumours were located in the larynx in 32%,
hypopharynx in 15%, oropharynx in 35% and oral cavity
in 18%. 65.5% (38/58) had T3-T4 tumours and 34.5%
(20/58) had T1-T2 tumours.
Doses ranging from 50 to 64 Gy were delivered, depen-
ding from risk factors.
Risk factors at T level were the presence of oral cavity
tumors, R1 surgical margins, nerve invasion and more
than 6 week interval between surgery and 
Radiation Therapy: in absence of these risk features, 50
Gy were delivered; in presence of 1 of these features,
except R1 surgical margins a dose of 60 Gy was prescri-
bed; in presence of more than one feature or in presence
of R1 surgical margins 64 Gy were delivered at T level.

Results: With a mean follow up 28 months (range 8-
48 months) overall neck failure rate after selective neck
dissection was 6.8 % (4/58). The rate of neck failure was
similar in the group with T3-T4 tumours (2/58) and the
group of T1-T2 tumours (2/58). Three regional failures
developed where dissection were perfomed: two with
distant progression and one with either local progression
of disease. The fourth neck failure was registered in a T2
R1 margin Tonsillar Carcinoma, in the controlateral
undissected neck with a sincronous lung metastases.
Overall survival of the whole series was 74% and was
highly correlated with T stage and the presence of positi-
ve margins.

Conclusions: These preliminary results support the
efficacy of selective neck dissection in pN1 no ECE head
and neck cancer patients as a curative method to reach
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high percentages of regional control without nodal irra-
diation. Accrual of a higher number of cases and further
follow up may strengthen our results and may allow to
reduce overall volumes in the fase of target delineation.

C058
IS REALLY USEFUL MRI-CT FUSION IN
RADIOTHERAPY PLANNING FOR LOCALIZED
PROSTATE CANCER?

P. Tini, T. Carfagno, S.F. Carbone, G. Belmonte4,
G. Buonfrate, F. Banci, F. Bonamici4, L. Pirtoli
1Section of Radiological Sciences, Department of Human
Pathology and Oncology, University of Siena; 2Unit of
Radiotherapy, Azienda Ospedaliera Universitaria
Senese; 3Unit of Universitary Radiology, Azienda
Ospedaliera Universitaria Senese; 4Unit of Medical
Physics, Azienda Ospedaliera Universitaria Senese

Background and Aims: Radical irradiation of clinically
localized prostate carcinoma using high dose radiothera-
py requires improved means of defining target volumes
for treatment planning. Many studies seem to demonstra-
te that MRI could obtain a better delineation in this set-
ting.
In our study we attempted to verify the MRI benefit, par-
ticularly, in Clinical Target Volume (CTV) and Organ at
risk (OAR) contouring.

Materials and Methods: From December 2010 to May
2011, 15 patients with clinically localized prostate cancer
were included in a treatment protocol using MRI and CT
simulation for radiotherapy planning. The CTV (prostate
plus seminal vesicles) and OAR (bladder, rectum, penile
bulb and femoral heads) were delineated on CT only and
CT-MRI co-registrated scans by two different groups of
radiation oncologists: the first, composed by four senior
specialists with minimum ten years contouring experien-
ce, and the second one composed by five residents. The
image study sets were fused using superimposition of
anatomical fiducial markers. We analyzed variability by
measuring CTV and OAR volumes delineation, among
senior specialists and residents, using only CT images
versus MRI-CT co-registration images in the two diffe-
rent groups.

Results: We demonstrated an overall overestimation
25-30% in CTV volumes, expecially in the prostate apex
delineation, when only CT is used but not for OAR volu-
mes. In the first group (senior specialists) we found a
reduction of intra-observer variability (p<0.05) in CTV
contouring using MRI-CT images but we had not a signi-
ficant (p>0.05) inter-observer variability difference, pro-
bably due to a systematic error in the prostate apex con-
touring. On the other hand, in the second group (resident
group) we had a significant (p<0.05) reduction both of
intra- and inter-observer variability using MRI-CT fused
images. When analyzing CTV mean volumes in MRI-CT
contoured images, we found a decrease in the gap betwe-
en the two groups, in respect of CT delineation. 

Conclusions: MRI-CT fusion is probably more useful
for training radiation oncologist than in the common
practice by expert specialists, however we are trying to
understand and correct the systematic overestimation of

prostate apex delineation without using MRI images.

C059
PELVIC LYMPH-NODAL IRRADIATION
SIGNIFICANTLY IMPROVES BIOCHEMICAL
RELAPSE-FREE SURVIVAL OF NODE-NEGATIVE
PATIENTS TREATED WITH HIGH-DOSE SALVAGE
RADIOTHERAPY AFTER RADICAL
PROSTATECTOMY. A SINGLE-INSTITUTE
ANALYSIS OF 204 PATIENTS

C. Cozzarini1, M. La Macchia2, C. Fiorino3,
N.A. Jacovelli1, A. Bolognesi1, A. Briganti4, A. Chiara1,
A.M. Deli1, R. Calaciura1, P. Rigatti4, N. Di Muzio1

1Servizio di Radioterapia, IRCCS Ospedale San Raffaele,

Milano; 2ATreP Agenzia Provinciale per la Proton -

terapia, Trento; 3Servizio di Fisica Sanitaria, IRCCS

Ospedale San Raffaele, Milano; 4 Divisione di Urologia,

IRCCS Ospedale San Raffaele, Milano

Objective: To investigate the possible clinical benefit
deriving from prophylactic whole pelvis radiotherapy
(WPRT) in combination with high-dose RT in the salva-
ge treatment of node-negative patients experiencing bio-
chemical failure after radical prostatectomy.

Patients and Methods: From 1998 to 2008, 204 node-
negative (on a median of 11 removed pelvic LN) patients
underwent high-dose (median 75.6 Gy) salvage radiothe-
rapy (SRT) to the prostatic bed (PB) only (n=137, median
dose 73.8 Gy) or to pelvic nodal area (PLNA, n=67,
median dose 50.4 Gy) followed by a boost to PB (median
dose 75.6 Gy) ▓ neoadjuvant (n=128 cases, median 67
days) and/or adjuvant (n=145, median 12 months) andro-
gen deprivation.

Results: After a median follow-up of 70 months,
WPRT+PB resulted in a significant improvement of 5-
year biochemical relapse-free survival (bRFS) when
compared to PB only irradiation (84% vs 64%, p=0.01).
Other factors predictive of improved 5-year bRFS in the
overall population were (cut-offs identified by means of
ROC curve analysis) RT doses >73.8 Gy (90% vs 67%,
p=0.004), PSA doubling time (PSADT) DT >14 months
(92% vs 69%, p=0.03) and PSA at SRT (PSA@SRT)
<0.90 ng/mL (81% vs 68%, p=0.04). In the subset of the
134 patients with a PSA@SRT < or = 1 ng/mL WPRT
again led to a significant improvement of 5-year bRFS
(88% vs 70%, p=0.04), together with SRT doses >73.8
Gy Gy, PSADT >3.28 months and PSA@SRT <0.50
ng/mL. Neither neoadjuvant nor adjuvant androgen
deprivation resulted in a significant reduction of the risk
of biochemical failure following salvage SRT.
At multivariate analysis, the covariates independently
predictive of an increased risk of 5-year biochemical fai-
lure both in the overall population and in those with a
PSA@SRT < or = 1 ng/mL were younger age at irradia-
tion, PSADT, PSA@SRT, radiotherapy doses <75.6 Gy
and PB irradiation only. 
The acute and late toxicity profile was similar between
patients treated with WPRT+PB or PB only irradiation:
the sole acute Grade 2 Gastrointestinal (GI) toxicity was
slightly greater (15% vs 7%, p=0.07) in patients receiving
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WPRT, but when the analysis was restricted to the
patients receiving WPRT by means of IMRT technique,
the incidence of acute Grade 2 GI toxicity resulted to be
identical (7%) in both subgroups.

Conclusions: This study provides support for the use
of WPRT but not of androgen deprivation in combination
with high dose radiotherapy in the salvage setting after
radical prostatectomy in node-negative patients.

C060
PROSTATE CANCER: EVALUATION OF
DOSIMETRIC DIFFERENCES BETWEEN TWO
DIFFERENT DOSE PRESCRIPTION MODALITIES
WITH TOMOTHERAPY

A. Bruni1, P. Barbieri1, P. Giacobazzi1, E. Cenacchi2,
G. Guidi2, B. Lanfranchi1 , E. Mazzeo1, B. Meduri1,
M. Parmiggiani1, E. Turco1, F. Bertoni1

1U.O. Radioterapia Oncologica, Azienda Ospedaliera

Universitaria Policlinico di Modena; 2Fisica sanitaria,

Azienda Ospedaliera Universitaria Policlinico di

Modena

Purpose: Two different dose prescription modalities were
used to calculate IMRT plans for prostate cancer patients
with Tomotherapy and differences in terms of homoge-
neity index (HI), conformity index (CI) and difference
between D50%, D98%, D95%, D5% and D2% were eva-
luated. 

Methods and Materials: ICRU 83 points out that
D98% (also designated as Dnear-min) should replace the
D100 % (commonly called “minimum absorbed dose”)
because “minimum absorbed dose” might not be accura-
tely determined since it is often located in a high-gradient
region at the edge of the PTV, making it highly sensitive
to the resolution of the calculation and the accuracy of

delineating the CTV or determining the PTV. Same com-
ments can be yield for the “maximum absorbed dose”
which should be replaced with D2% also designated as
Dnear-max. Both recommendations serve the same pur-
pose: to report an absorbed dose that is not reliant on a
single computation point. ICRU 83 although does not
recommend any particular value for a prescription affirms
that the median absorbed dose, D50%, can be a good
measure of a typical absorbed dose in a relatively homo-
geneously irradiated tumor.
We compared 8 treatment plans for prostate cancer
patients calculated using two different prescription moda-
lities: 1)100% prescribed dose to 95% of the entire volu-
me and 2) 100% prescribed dose to 50% of the entire
volume, employing D98% near max (95% of D50%) and
D2% near min (107% of D50%) previously calculated to
define the extent of high- and low-dose regions as defined
by ICRU 83. Difference in terms of D50%, D98%,
D95%, D5%, D2%, CI (VPTV+TV/TVPTV2 where
TV=the volume enclosed by the prescription dose-line
and TVPTV= the volume of PTV within TV) and HI
([D2%-D98%]/D50%) were calculated for PTV. 
Results: D50% (median dose), D98% (near min), D95%,
D5% and D2% (near max) are lower using the prescrip-
tion modality defined by ICRU 83. CI seems to be worse
using ICRU 83 prescription modality while HI is similar
using both prescription modalities.(see table 1)

Conclusions: Considerable difference in terms of
absorbed dose to the target volume can result from diffe-
rent prescription modalities for the same reference dose.
Any institution should carefully consider these differen-
ces before shifting from its previous prescription modali-
ty to the ICRU 83 one. 
Our data although cannot be conclusive should be corre-
late with clinical outcomes like toxicity and response
rate. 
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C061
POSTOPERATIVE INTENSITY-MODULATED
RADIOTHERAPY WITH SIMULTANEOUS
INTEGRATED BOOST IN PROSTATE CANCER:
A DOSE-ESCALATION TRIAL

M. Massaccesi1, E. Ippolito1, C. Digesù1, G. Macchia1,
F. Deodato1, S. Cilla2, V. Picardi1, A. Di Lallo3,
D. Cuscunà3, G. Mantini4, M. Balducci4, G.C. Mattiucci4,
V. Valentini4, N. Cellini4, A.G. Morganti1,4

1Radiotherapy Unit; 2Medical Physics Unit, “John Paul

II” Center for High Technology Research and Education

in Biomedical Sciences, Catholic University,

Campobasso; 3Urology Unit, General Hospital “A.

Cardarelli”, Campobasso; 4Urology Department,

Policlinico A. Gemelli, Catholic University, Rome, Italy

Aim:To determine the recommended phase II dose of
postoperative accelerated intensity modulated radiothera-
py (IMRT) for prostate cancer.

Patients and Methods: Step and shoot IMRT with
simultaneous integrated boost (SIB) was delivered in 25
fractions over 5 weeks to patients with high risk resected
prostate adenocarcinoma (stage pT3-4 and/or positive
surgical margins). Pelvic nodes received 45 Gy at 1.8
Gy/fraction; dose escalation was performed only to the
prostate bed (planned dose escalation: 56.8 Gy at 2.27
Gy/fraction, 59.7 Gy at 2.39 Gy/fraction, 61.25 Gy at
2.45 Gy/fraction, 62.5 Gy at 2.5 Gy/fraction). Dose-limi-
ting toxicity (DLT) was any grade ▓ 3 acute toxicity
(RTOG score).

Results: Twenty-five patients were treated: 7 patients
at the 56.75 Gy dose level, 6 patients at each subsequent
dose level. Pathologic stages were: pT2c: 2; pT3a: 11;
pT3b: 12; pN0: 22; pN1: 3; R0: 7; R1: 18. Median fol-
low-up time was 19 months (range: 6-36 months). No
patient experienced DLT. Grade 1-2 acute rectal and uro-
logic toxicity was common (17 and 22 patients, respecti-
vely).

Conclusions: The recommended dose was 62.5 Gy in
2.5 Gy/fraction. Postoperative hypofractionated IMRT
SIB for prostate cancer seemed to be well tolerated and
could be tested in phase II studies.

C062
PROPHYLACTIC PELVIC LYMPH NODE
IRRADIATION AFTER RADICAL PROSTATECTOMY

M. Carcaterra, M.E. Rosetto, M. Loffreda, L. Mazzuoli,
M.S. D’Ambrosio, G. Fiorentino, M.T. Russo,
L. Pompei

U.O. Radioterapia Oncologica Ospedale Belcolle Viterbo

Aim: In many tumor sites the role of adjuvant radiation
therapy to sterilize the microscopic disease in lymphno-
des is well established. Otherwise, after radical prostatec-
tomy, there are some controversies about the real benefit
of prophylactic nodal irradiation (WPRT). Clinical stage
(TNM), Gleason score, and PSA level are known to
influence the risk of pelvic nodal involvement and seve-
ral nomograms and equations have been developed to
more accurately identify the risk of nodal involvement

prior to prostatectomy. The aim of this paper is to report
our experience about the use of WPRT after radical pro-
statectomy.

Materials and Method: From 2007 to 2010 we have
treated 456 consecutive patients with diagnosis of prosta-
te cancer. 142 patients underwent radical prostatectomy
and were enrolled for adjuvant radiotherapy. 25 patients
underwent WPRT (45 Gy) and subsequent boost on pro-
state bed (Min. 70 Gy). 

Results: In our department most of patients eligible
for post-prostatectomy radiotherapy does not received
WPRT (117pts. 82.4%) and 17.6% received it (25pts.).
Some nomograms and equations may help us to calculate
the probability of nodal involvement prior to prostatecto-
my, however several works highlighted that incidence of
nodal involvement is correlated with extension of lym-
phadenectomy and in a recent review, nomograms and
equations have been questioned regarding their utility to
predict nodes involvement. As reported in the literature,
in our experience no increase in late toxicity was obser-
ved in the group WPRT but a slightly higher acute grade
3 small bowel and rectal toxicity. 

Conclusions: We consider useful WPRT after radical
prostatectomy in selected high and intermediate risk
patients, however, is necessary a better identification of
the subset of patients that really can benefit from WPRT.
To date the results of the most important studies are not
conclusive and WPRT remain an argument of debate.
Additional studies are necessary regarding risk stratifica-
tion of patients, the association of androgen suppression
therapy and novel imaging technique able to identify
nodes at risk (PET, nanoparticles-MRI). IMRT may be
useful to minimize the side effects and complication of
RT and to escalate the dose at the same time.

C063
WHOLE PELVIS VS PROSTATE BED ONLY
SALVAGE RADIOTHERAPY FOR POST
PROSTATECTOMY BIOCHEMICAL FAILURE:
BIOCHEMICAL RELAPSE-FREE SURVIVAL
ANALYSIS

F. Maggio, M. Bertocchi, S. Giudici, M.R. Lucido,
M. Orsatti

S.C. Radioterapia, Ospedale Borea, San Remo, ASL 1

Imperiese

Purpose: Salvage radiotherapy for a detectable PSA fol-
lowing prostatectomy usually treat the prostatic bed and
paraprostatic tissue, with controversial evidence to
extend radiation fields to cover lymph nodes.In this trial
we compare the biochemical relapse free-survival
(bRFS) among patients (pts) receiving whole pelvic
radiotherapy plus prostate bed boost (WPRT) vs. prosta-
te bed only radiotherapy (PBRT) for biochemical relap-
se after radical prostatectomy (RP).

Materials and Methods: From 2004 to 2009, 89 pts
underwent adjuvant or salvage radiotherapy (RT) after
RP. A short course of total androgen suppression was
also given concurrently to 29 pts. (32%)
Of the 89 pts, 70 were considered at high risk of lymph
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node involvement because they had a pathological Gleason
score of ▓ 8, a preoperative PSA > 20 ng/ml or seminal vesi-
cle involvement or pathologic lymph node involvement.Of
this group, 48 pts underwent WPRT and 22 underwent
PBRT. The median dose was 70 Gy (range 64-76 Gy) .
The median follow-up was 36 months (range 6-72
months) for all patient subsets.
The median time from surgery to RT was 14 months
(range, 3-84 months).Patient characteristics and patho-
logy findings at the time of retropubic prostatectomy are
shown in Table 1. 
Subsequent failure was defined as a PSA concentration
that dropped and then rose above 0.2 ng/ml.
Patients were followed every 3 months from the time of
radiation for the first 2 years and then every 6 months.

Results: Among the 89 pts sent for RT after RP, 57
pts (64%) are currently NED and 32 pts ( 36 %) have
recurrence. Of these, 22 (68%) of pts had biochemical
recurrence while 10 (31%) of pts experienced clinical
progression: 2 pts recurred locally while 8 pts had syste-
mic disease because of lymph node and bone metasta-
ses. Two pts died as a direct consequence of prostate
cancer.
Among the patients relapsed , 11 pts (34%) were subjec-
ted to WPRT while 21 pts (66%) were treated with
PBRT. The average volume of the planning target volu-
me was respectively of 943 cc with WPRT and 136 cc
score with PBRT.The overall median time to a rising

PSA was 18 months (range 5-48 months). 
Among pts receiving WPRT, 12% went to meet clinical
recurrence of disease compared to 28% among pts ini-
tiated on the PBRT.
PSA level at the time of radiation was also predictive for
the failing patients for time to biochemical failure: 25
months (median) for PSA level of < 0,5 ng/ml, 22
months for a PSA level of 0,5 to 1 ng/ml, 17 months for
a PSA level of 1.0 to 4 ng/ml, 10 months for a PSA level
of 4.0 to 10 ng/ml and 6 months for a PSA level of > 10
ng/ml.
Acute and late toxicity was similar in both regimen,
with no > Grade 2 RTOG Score toxicity.
Of the 89 patients, 88 pts (99%) experienced a PSA
decline with radiation, and 62 (70%) patients’ PSA
declined to below 0.4 ng/ml

Conclusion. We found that Gleason’s score ( < 7)
and preradiation PSA (< 0.5 ng/ml) but not pre prosta-
tectomy Psa had a significant effect on response.

WPRT resulted in superior biochemical relapse-free
survival compared with PBRT for high-risk pts.These
results are analogous to the benefit from WPRT protocol
seen in the RTOG 94-13 study.
Patients with a post prostatectomy rise in PSA (< 0,5
ng/ml) should benefit from early salvage radiation with
a delay in the need for androgen ablation or with a per-
manent biochemical control. 

Oral Communications

| 104 | XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011

Table 1



C064
LATE FAECAL INCONTINENCE AFTER HIGH-
DOSE RADIOTHERAPY FOR PROSTATE CANCER:
BETTER PREDICTION USING LONGITUDINAL
DEFINITIONS

T. Rancati, C. Fiorino, G. Fellin, V. Vavassori, A.
Monti, V. Casanova Borca, L. Menegotti, C. Bianchi,
R. Valdagni

Fondazione IRCCS - Istituto Nazionale dei Tumori,

Milan, Italy; Istituto Scientifico San Raffaele, Milan,

Italy; Ospedale Santa Chiara, Trento, Italy; Humanitas-

Gavazzeni, Bergamo, Italy; Ospedale Sant’Anna, Como,

Italy; Ospedale ASL 9, Ivrea, Italy; Ospedale Santa

Chiara, Trento, Italy; Ospedale di Circolo, Varese,

Italy; Fondazione IRCCS - Istituto Nazionale dei

Tumori, Milan, Italy

Purpose: Modelling late faecal incontinence (linc) after
high-dose prostate cancer radiotherapy (RT) in patients
accrued in the AIROPROS 0102 trial using different
endpoint definitions.

Materials/Methods: Self-reported questionnaires
(pre-RT, one month after RT, every six months up to 3-
year after RT) of 586 patients were available. Peak linc
(P_INC) and two longitudinal definitions (chronic linc,
C_INC: persistence of ▓G1 after any G2-G3 event and
mean linc, M_INC: average score during 3-year after
RT) were considered. G1 linc was scored if unintentio-
nal stool discharge was “sometimes” experienced, G2
linc was scored if unintentional stool discharge was
“often” experienced or if pts sporadically used sanitary
pads; G3 if pts reported daily unintentional stool
discharge or use of sanitary pad >2 times/week.
The correlation between clinical/dosimetric parameters
(including rectal DVHs) and P_INC (▓G2), C_INC and
M_INC▓1 was investigated by multivariate (MVA) logi-
stic analyses. ROC curves and AUC were used to assess
the predictive value of the different MVA models.
Nomograms for C_INC and M_INC▓1 were developed.
Results: Thirty-six patients with ▓G1 pre-RT incontinen-
ce score were not included in the analysis.
Patients with a least one control with >G1 incontinence
score (M_INC>0) were 197/550 (35.8%); among them,
37 (6.7%), 22 (4.0%), and 17 (3.1%) were scored as
P_INC, M_INC ▓1 and C_INC respectively.
At MVA, ▓G2 acute incontinence was the only predictor
of P_INC (p=0.0009, OR=5.9). G3 acute incontinence
was predictive of C_INC (p=0.02, OR=9.4), while
V40Gy (▓80%) was predictive of M_INC▓1 (p=0.008,
OR=3.8) and of C_INC (p=0.03, OR=3.6). Previous
bowel disease, previous abdominal/pelvic surgery and
use of anti-hypertensive (protective factor) were highly
correlated with both C_INC and M_INC▓1. The predic-
tive values of the models for C_INC (AUC:0.83) and
M_INC1▓ (0.73) were higher than the ones for P_INC
(0.62) and were more reliable (p=0.0001-0.0003 against
0.02).
Nomograms for the two longitudinal definitions were
derived.

Conclusions: Longitudinal definitions of faecal
incontinence (C_INC and M_INC▓1) are helpful in

taking both persistence and severity of symptoms into
account. A significant fraction of peak events was found
to be consequential to acute incontinence, while a lon-
ger duration of symptoms mainly depends on rectal dose
bath (V40Gy), and pre-treatment clinical factors.

C065
MANAGEMENT OF STAGE II TESTICULAR
SEMINOMA OVER THE LAST 40 YEARS

D. Greto1, D. Franceschini1, B. Detti1, D. Villari2,
M. Gacci3, G. Simontacchi1, L. Livi1, I. Meattini1,
T. Masoni1, T. Cai4, M. Stefanacci5, G. Biti1

1Institute of Radiotherapy, University of Florence,
Florence, Italy; 2Clinica Urologica II, University of
Florence, Florence, Italy; 3Clinica Urologica I,
University of Florence, Florence, Italy; 4Clinica
Urologica, Ospedale di Trento, Trento, Italy;
5Radioterapia, Ospedale di Pistoia, Pistoia, Italy.

Objectives: To review the treatment, toxicity, and outco-
mes in patients with Stage II seminoma after orchidec-
tomy.

Materials and Methods: A retrospective chart review
of all patients with Stage II seminoma referred for initial
treatment, from 1965 to 2009, was performed.
Treatment approaches, toxicity, and outcomes were ana-
lyzed.
Results: A total of 106 patients (83 with Stage IIA, 19
with Stage IIB, and 4 with Stage IIC) were seen betwe-
en 1965 and 2005. Median age at diagnosis was 36 years
(range: 19-71). Median follow-up was 21 years (range:
1.2-42). Eighty-nine patients were treated with adjuvant
radiotherapy alone; 13 patients received a combined tre-
atment modality with chemotherapy and radiotherapy
after orchidectomy, 4 patients were treated with chemo-
therapy alone. Generally the treatment was well tolera-
ted, with the main toxicity occurring in patients treated
with extended-field radiotherapy. The 5-year disease-
specific survival was 96% for the entire group. The 5-
year relapse-free survivals for Stages IIA, IIB, and IIC
disease were 94%, 72.5%, and 75%, respectively.
Fifteen patients developed a relapse and were managed
by chemotherapy; 5 of them achieved complete remis-
sion and remain free from further recurrence at last fol-
low-up, while 10 died of the disease. Second malignan-
cies were diagnosed in 4 (3.7%) patients during the fol-
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low-up.
Conclusions: In Stage IIA seminoma, radiotherapy

continues to provide excellent results, as the majority of
patients will be cured with this treatment alone.
Radiotherapy or chemotherapy should be offered as an
alternative to Stage IIB patients. Chemotherapy remains
the treatment of choice for Stage IIC seminoma.

C066
MANAGEMENT OF STAGE I TESTICULAR
SEMINOMA OVER THE LAST 45 YEARS

D. Franceschini1, D. Greto1, B. Detti1, D. Villari2,
S. Scoccianti1, M. Gacci3, G. Simontacchi1, S.
Cipressi1, T. Cai4, M. Stefanacci5, L. Livi1, C. Iermano1,
G. Biti1

1Institute of Radiotherapy, University of Florence, Flo -

rence, Italy; 2Clinica Urologica II, University of Flo -

rence, Florence, Italy; 3Clinica Urologica I, University

of Florence, Florence, Italy; 4Clinica Urologica,

Ospedale di Trento, Trento, Italy; 5Radioterapia,

Ospedale di Pistoia, Pistoia, Italy.

Purpose: To review the treatment, toxicity and outcomes
in patients with stage I seminoma after orchidectomy.

Material and Methods: A retrospective chart review
of all patients with stage I seminoma referred for initial
treatment during the last 45 years was performed. Initial
treatment approaches, toxicity and outcomes were ana-
lyzed.

Results: A total of 320 patients were seen between
1960 and 2009. Median age at diagnosis was 37 years
(range: 20-72), with a median follow-up of 22.7 years
(range: 1-48). All the patients but twelve were treated
with adjuvant radiotherapy. Acute toxicity was mainly
gastrointestinal, with 7.6% classified as grade 2. The 10-
year disease specific survival and relapse-free survival
were 97.7% and 97.6%, respectively. Eight patients
(2.7%) developed a relapse and were managed by che-
motherapy. Ten patients have died, six were of disease
and four were from other causes (disease-free at time of
death). 

Conclusions: Given that there are several manage-
ment options, none of which has proven to have absolu-
te superiority for patients with stage I seminoma,
patients should be counselled concerning their treat-
ment, benefits and drawbacks associated with the diffe-
rent options after orchidectomy.

C067
PARA-AORTIC LIMITED RADIOTHERAPY FOR
STAGE I TESTICULAR SEMINOMA: OUR
EXPERIENCE

R. Marchese, G. Spagnoletti, A.M. Leo, G. Nardella,
G. Cocco, G. Bove

Struttura Complessa di Radioterapia, Azienda ospeda-

liero-universitaria “Ospedali Riuniti”, Foggia

Introduction and Aim: Although testicular germ cell
tumors are uncommon, they represent the most common

solid cancer in males between 20 and 40 years of age.
The majority of patients present with clinical stage I
disease and approximately 40% to 60% are pure semi-
noma. Modern management of testicular seminoma can
achieve excellent survival rates, in order of 97-100%.
Until some years ago standard adjuvant management
was extended-field radiotherapy after radical inguinal
orchidectomy. Because of long-term toxicity, alternative
management strategies, including surveillance and para-
aortic lymph node only radiotherapy (PART) have been
explored. Our study aims to evaluate efficacy and toxi-
city of PART for stage I testicular seminoma.

Material and Methods: Between January 2007 and
Jun 2010, twenty-six patients with stage I pure semino-
ma were treated with PART at Radiotherapy Department
in Foggia. Median age was 34 years (range between 27
and 44 years). All patients underwent orchidectomy
after hystological diagnosis and no patient received che-
motherapy. Computed Tomography scans were obtained
in order to contour Clinical Target Volume, Planning
Target Volume and organs at risk. PART was administe-
red 4-6 weeks after surgery. Radiotherapy was delivered
with a median total dose of 21 Gy (range between 20
and 25.2 Gy) with 1.5, 1.8 or 2 Gy per fraction. We pro-
ceeded with plan optimization and DVH evaluation. The
acute and late gastrointestinal (GI) and genitourinary
(GU) toxicities were evaluated. Relapse rate, metastasis
rate, Disease Free Survival (DFS) and Overall Survival
(OS) were calculated.

Results: Median follow-up was 36 months and last
controls were performed in May 2011. Acute toxicity
was mainly digestive, 65.3% of patients presenting
moderate nausea and vomiting. No late GU or GI toxi-
cities were noticed. No local relapse and no distant
metastases were observed. Only one patient experienced
controlateral testicular cancer and he was successfully
treated with surgery. DFS and OS was 100% since all
patients were alive in complete remission at last control.

Conclusions: Our study showed that PART repre-
sents a valid option for stage I testicular seminoma.
Acute toxicity is dominated by moderate gastro-intesti-
nal side effects but PART provides excellent results in
terms of local control and survival.

C068
IRRADIATION WITH LINAC AND HELICAL
TOMOTHERAPY IN PATIENTS WITH STAGE I
SEMINOMA AFTER ORCHIECTOMY:
A TECHNICAL COMPARISON

D. Toledo, D. Borrelli, M. Muto, G. Panelli, A. Pepe,
F. Cammarota, P. Muto

Emicenter, Fondazione Muto Onlus

Aim: To estimate the clinical volumes, the technical fea-
sibility and the acute toxicity in treatment with adjuvant
RT with LINAC and HT in pts stage I seminoma after
orchiectomy.

Patients and Methods: Between 2009 and 2011 we
treated 23 pts affected by stage I seminoma (19 pt. with
LINAC, and 4 pt. with HT).The median age was 37
(range 26-45).The irradiation volume included bilateral
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lomboaortic and the iliac lymphnodes. The pts treated
with LINAC received doses ranging from 23.4Gy to
26Gy (1.8Gy-2Gy/fr), using anterior-posterior parallel
opposed fields shaped (15MV photons).The pts treated
with HT received doses ranging from 24Gy to 26Gy
(2Gy/fr). The elaboration of the cure plan has been car-
ried out with system Oncentra Masterplan ver.3.3,sp1
for pts treated with LINAC, and Hi-Art for HT. For
these pts daily before treatment the position of the
patients has been verified by integrated system IGRT for
to execute the necessary corrections in order to obtain
the exact superimposition of the images.The acute toxi-
city has been estimated with RTOG. For all pts preser-
vation of semen was be considered 

Results: The high conformation of the isodoses
distribution and a high dose homogeneity offered by HT,
allowed the elaboration of the plan of care to respect the
tolerance doses for OAR by allowing a lower toxicity
during treatment: LINAC: kidneys median Dmax:
20,14Gy (range18, 39-20,99Gy), spinal cord med
Dmax: 23,53Gy (range22,86-24,16Gy), rectum med
Dmaxl: 5,4Gy (range4,2-6,2Gy), bladder med Dmax:
2,95Gy (range2-5,11Gy), femoral head ipsilateral med
Dmax: 20,26 (range 5, 7-23,4Gy); HT: kidneys med
Dmax: 20,26Gy (range 18, 67-21Gy), spinal cord med
Dmax: 12,60Gy (range 1-15,3Gy), rectum med Dmax:
3,11Gy (range 2,19-3,73Gy), bladder med Dmax:
2,65Gy (range 2, 3-5,40Gy), femoral head ipsilateral
med Dmax: 22, 12Gy (range 14,9-24,2Gy). 
43% did not present symptoms during RT. 67% presen-
ted dysphagia and heartburn G1 (7 pt), G2 (5 pt) and G3
(1 pt), diarrhea G1(5 pt), G2(3 pt), and especially the
patients treated with LINAC had a dermatitis of grade
G1(6 pt), G2(5 pt).Only 1 pt treated with HT had
dysphagia G1. No pt had symptoms of urinary type. FU
post-RT was performed at 45 days, 6 months, and 1 year
with diagnostic instrumental (CT, PET), blood markers
(α-fetoprotein, CBC).The last FU has evidenced no evo-
lution of disease in all the pts maintaining a stable con-
dition with a good QoL.

Conclusion: Comparing our data with literature, we
can say that the standard treatment of pts with stage I
seminoma is the post-operative RT (bilateral lomboaortic
and pelvic ipsilateral lymph nodes).To exclude the treat-
ment of the pelvic lymph nodes has certainly reduced the
toxicity of treatment in terms of acute side effects. This
must be considered when choosing the type of RT to be
taken and, where possible, prefer sophisticated treat-
ments, such as HT, allowing an high conformation of the
radiation beams and a better uniformity of dose.

C069
RADIATION THERAPY AS ADJUVANT
TREATMENT IN THE MANAGEMENT OF STAGE I
TESTICULAR SEMINOMA

C. Marsecano, M. Ceccacci, R. Guarnaccia, F. De
Felice, C. Proietti, B. Resuli, S. Venditozzi, C. Bangrazi,
N. Raffetto

Department of Radiation Oncology, Policlinico

Umberto I, Università “Sapienza”, Roma, Italia

Introduction: Testicular cancer is a curable malignancy
which occurs primary in young men (1% of all male
tumors). Seminomas account for about 40% of all testi-
cular germ cell tumors and, today, more than 90% of all
seminoma patients can be cured by modern treatment
modalities. Treatment usually consist of orchiectomy
and postoperative irradiation to the paraaortic lymphatic
areas with a disease-free survival rate is around 98 % for
Stage I.

Methods and Materials: From January 2000 and July
2006, 31 early stage testicular seminoma patients were
treated with primary surgery and post-operative radio-
therapy. Patients underwent pre-treatment evaluation
with clinical examination, complete blood cell count,
biochemistry profile, serum assays (including LDH,
alfa-fetoprotein and beta-HCG), chest radiography,
ultrasound of testis and abdomino-pelvic CT. They all
underwent radical inguinal orchiectomy. In order to con-
serve fertility, we discussed semen preservation with all
patients. Adjuvant irradiation to the infradiaphragmatic
area including only paraaortic lymphnodes, between 25-
30 Gy (median 27 Gy), 5 fraction/week, 1,8-2 Gy/fr was
administrated to all patients. 

Results: The 5-year overall survival was 100%.
Mean time follow-up was 63 months (range 54 - 125)
and relapse free-survival was 97%: only one relapse
occurred to paraortic lymphnodes. Radiotherapy were
well tolerated: 68% of patients had no symptoms; the
remaining patients had grade 1 RTOG nausea and vomi-
ting, with no interruption of planned treatment. No late
effects was observed.

Conclusion: Our study confirm efficacy and toleran-
ce of adjuvant radiation therapy in stage I seminoma.
Our major concern is the risk of secondary solid tumor
that can be related to radiotherapy. A long follow-up is
mandatory.

C070
FEASABILITY OF HELICAL TOMOTHERAPY FOR
PARASELLAR MENINGIOMAS

E. Villa1, M. Motta1, A. Del Vecchio2, S. Broggi2,
N. Boari3, P. Mortini3, L. Perna2, C. Fiorino2,
N. Di Muzio1
1Radiation oncology departement; 2Physiscs unit;
3Radiosurgery departemnet and gamma knife unit; San
Raffaele Scientific Insitute, Milan, Italy

Purpose: to evaluate the role of Helical Tomotherapy in
the treatment of meningiomas located near the optic
pathways.

Patients and Methods: Since June 2005 to January
2011, 23 patients (pts) were treated: 18 pts for menin-
gioma G1, 4 for meningioma G2 and one with a menin-
giomatosis with three distant foci of disease, treated in
one out of three localizations. Six pts had already been
treated with gamma knife radiosurgery (GKRS) and in
4/6, GKRS was performed twice before TT, with a
median dose of 15 Gy prescribed at 50% isodose ( range
9- 26 Gy). All pts were evaluated with computer-based
perimetry for assessing visual field ; performed before
and every six months after TT for the first two years of
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follow up ( FU) , then yearly ; an MRI was also perfor-
med before TT for treatment planning and then every 3
months after TT for the first two years, then every six
months or yearly. 
For all considered pts an average dose of 49.8 Gy/28 fr
( 48.6 -50.4 Gy ) was prescribed to PTV. CTV was
obtained from GTV expanded 3 mm isotropically, while
PTV was CTV isotropically expanded of other 3 mm. 
PTV’s coverage and homogeneity concomitant to criti-
cal structures sparing (i.e. optical structures and brain-
stem) were the main planning optimisation’s objectives. 

Results: For all pts a good PTV coverage was found
(average V95%= 96%) with an acceptable sparing of
critical structures. With a median FU of 23 months (
range 2- 72) PFS and OS were 91% and 100% respecti-
vely. 21/23 pts showed stable disease at last follow-up
with only one extra field recurrence for the patient with
meningiomatosis , who was scheduled for a salvage reir-
radiation with TT.
Median dose to the optic pathways was 45.18 Gy (range
43.51 -49.27 Gy).
Visual function was stable in 11/15, while in 4 pts it
improved. Particularly, a patient with a recurrence of
atypical meningioma experienced vision loss the week
before beginning TT; after TT and high doses dexame-
tazone, she improved, being able to see 4/10 in the eye
controlateral to the recurrence. 
No moderate/severe acute and early late toxicities were
reported.

Conclusions: TT is safe and feasible for pts with
skull base lesions not suitable of surgery nor radio-sur-
gery. Visual function can be preserved also for lesions
very closed to the optic pathways, due to the capability
of TT of reaching steep dose gradients. 

C071
HYPOFRACTIONATED STEREOTACTIC
CONFORMAL RADIOTHERAPY (HFSRT) FOR
SKULL BASE BENIGN TUMOURS

E. Clarke, G. Minniti, C. Scaringi, M. Valeriani,
B. Campanella, G. Marrone, D. Mollo, L. Blasi,
R. Maurizi Enrici

Cattedra di Radioterapia, 2ª Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”

Background: Stereotactic radiotherapy techniques have
been recently employed in the control of skull base
tumours, such as pituitary adenomas, craniopharyngio-
mas and meningiomas. Purpose: to assess tumour con-
trol and toxicity of hypofractionated stereotactic confor-
mal radiotherapy (HFSRT) in patients with residual and
recurrent sellar and parasellar tumours treated at
Sant’Andrea Hospital. Patients and Methods: 25
patients (median age 50 years) with residual or recurrent
pituitary adenomas (n=98) or meningiomas (n=108)
were treated between 2006 and 2011. Patients were trea-
ted supine and immobilized in a mask-based relocatable
frame. High-resolution planning CT scan was fused
with magnetic resonance imaging (MRI) scan. The tre-
atment was delivered by 6-8 noncoplanar conformal
fixed fields using a 6-MV linear accelerator to a dose of

25-30 Gy in 5 fractions. Results: At a median follow-up
of 21 months (range 6-60) the 3 year actuarial progres-
sion free and overall survival rates are 100%. The treat-
ment was well tolerated with minimal acute and long-
term toxicity. A neurological improvement was reported
in 15% of patients. Hypopituitarism was the most com-
mon long-term effect, with 4 of patients requiring hor-
monal replacement. No other radiation-induced effects
were recorded. Conclusion: Our results suggest that
HFSRT is an effective treatment for selected patients
with benign skull base tumours and is associated with
low toxicity. In the respect of short follow-up the
tumour control was equivalent to that seen following
conventional fractionated stereotactic radiotherapy and
radiosurgery. Longer follow-up is needed to confirm
these promising results.

C072
INVESTIGATIONAL SURVEY AND HEALTH
TECHNOLOGY ASSESSMENT PROJECT
ORIENTED APPROACH ON IMAGING INFORMED
RT (I RT) AND IMAGE GUIDED RT (IGRT) IN
FOUR RADIATION THERAPY UNITS OF
NORTH-EASTERN ITALY

M. Signor, E. De Bellis, M. Ferruggia”, S. Fongione,
A. Magli, S. Dall’Oglio*, M. Romano*, M. Trovò^,
A. Beorchiaí, C. Vidalií, F. Rosa”, G.M. Guarrera”

Radiation Oncology Department and ”HTA Unit at

University Hospital, Udine; *Radiation Oncology Unit,

Verona; ^Radiation Oncology Unit, Aviano; íRadiation

Oncology Unit, Trieste

Aims: According to the fast evolution of radiation onco-
logy and the related know-how analysis, we are intere-
sted 1)to collect data about current knowledge, training,
experience on I RT/IGRT techniques in four radiation
therapy units (RTU) of north-eastern Italy 2)to perform
an overview on I RT/IGRT next evolution producing an
observational document of formative, managerial value
for the AIRO and for a regional HTA-IGRT project-
oriented approach. Methods During 2010, it has been
submitted a multiple choice questionnaire, 55 questions,
concerning 5 IGRT items: 1.IGRT preparatory methods;
2.IGRT justification and strategies; 3.IGRT skills and
workloads; 4.IGRT Accuracy and Tracking; 5.IGRT
future. Results 1. 2/4 RTUs used the traditional simula-
tor + diagnostic CT, 2/4 CT simulator + gating tool. 3/4
RTUs used the contrast medium, up to 25% of cases, in
head and neck, thorax and pelvis. All the RTUs used
PET CT, <25%, mainly for lymphomas and lung, head
and neck cancer; they used MRI, <25%, for brain and
prostate disease. The priority was the availability of
appropriate technologies; immobilization systems,
reduction of interobserver variability in contouring,
technicians’ updating and training were also considered
important. 2. I RT/IGRT must be combined to CRT and
IMRT to prevent setup/organ motion related errors. The
main goals were verify the accuracy of localization,
improve the contouring precision and apply treatment
adaptation, valuating which are the best correction stra-
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tegies (On-Line, Off-Line, Real-Time). 3. Training
courses on new I RT/IGRT technologies and techniques
were carried out in 2/4 RTUs. Radiation technologist
and oncologist were the most involved professional in
application and, respectively, supervision; imaging ana-
lysis and corrective actions should be done online with
a predetermined management level. The main risks in
IGRT application are detailed in table 1. 4. Real time
tracking RT was absolutely needed in <20% for 2/4
RTUs and 20-40% for 1/4, moreover for lung cancer RT.
5. All the RTUs desired IGRT technologies, mainly a
volumetric daily method. Many doubts were on the
availability of technological devices, human resources
and reliability. The main future field of application will
be the hypofractioned and Adaptive RT to improve the-
rapeutic index.

Conclusions: Knowledge and experience were quite
univocal. Ideas regarding duties, workloads, accuracy,
application in different anatomical districts and about
future development and implementation were very dif-
ferent. I RT/IGRT offers professional challenges regar-
ding development of new knowledge, skills and clinical
risk management achievable with a planned and verified
training, possibly, collected by AIRO. Our survey would
be preparatory for the future professional training,
scientific research and a regional HTA project oriented
approach.

C073
DEDICATED FRIENDLY CUSTOMER CARE DESK
FOR A RADIOTHERAPY DEPARTMENT

A. Ciabattoni*, A. Di Marzioí, V. Ciccone*, T. Palloni*,
M.A. Mirri*

*UOC Radioterapia; íServizio Gestione Attività
Ambulatoriali, Azienda Complesso Ospedaliero San
Filippo Neri, Roma

Purpose: Radiation therapy is a great burden for cancer
patients who are “frail” due to the awareness of the
illness and the necessity to deal with tumour symptoms
and side effects of the treatments. The project “Hospital
without a Counter” was implemented at San Filippo
Neri Hospital of Rome to improve the quality of life of
cancer patients during radiotherapy. Materials and

Methods: The project was achieved in two phases: a
three-months training of the radiotherapy nurses, perfor-
med by the technical staff of Outpatients Management
Service, to learn the operative procedures of the regio-
nal system for booking visits and diagnostics and the
opening of a “dedicated counter” in the Radiotherapy
Department to allow patients to gain the services needed
during the treatment. From January 1st to April 30th
2011, 15 patients undergoing radiotherapy were admit-
ted to the project. Ten of them were treated for bone
metastases and 5 patients for breast cancer. In total, 80
clinical exams were reserved and rapidly executed in
particular 45 blood tests, 8 EGCs, 4 radiological exams,
4 cardiologic, 4 orthopaedic, 5 oncologic visit and 10
pain consults. All of the 15 patients were in significant
disability conditions, due to the illness or the advanced
age. All of them needed some degree of assistance for
daily living activities. Results: In our experience this
modality improved the quality of the assistance to can-
cer patients, who were able, despite their disabilities, to
easily gain services during radiotherapy, obtain clinical
exams asked by the radiation oncologist in short times
and register the ticket. In particular, an estimated avera-
ge time of 2 hours was gained for each patient and care-
giver.

Conclusions: Such a tailored project requires a high
degree of cooperation between Radiotherapy and
Administrative Services in order to optimize the assi-
stance to patients with serious disabilities.

C074
EVOLUTION OF RADIATION ONCOLOGY AND
NEW TRAINING NEEDS

G. Squeo*, S. Carbone**, A. Lamacchia**, S.
Cornacchia^, A. Natuno*, A. Errico*, D. Di Cosmo*,
M.P. Ciliberti**,
A. Martilotta**, S. Bambace*

*U.O.C Radioterapia Oncologica, Ospedale “R.
Dimiccoli”, Barletta; **U.O. di Radioterapia
dell’Università degli Studi di Bari; ^U.O.C. Fisica
Sanitaria, Ospedale “R. Dimiccoli”, Barletta

Aim: indentify the knowledges required for an optimal
training in a moderm radiation oncology.

Discussion: Radiotherapy of the third millenium
should take in account of the increased incidence of
neoplastic deseases that need radiotherapy treatment,
and the progress in technology in order to optimize
radiation treatment. The new integrated imaging techni-
ques allow a more accurate definition of the target volu-
me in order to permit healty tissues sparing but , howe-
ver, that needs an optimal educational training for inter-
disciplinary management of cancer. The use of the
modern technology requires an optimal knowledge
about radiobiology and radiotherapy principles.
Understanding the complexities involved in Radiation
Oncology demands training that is more comprehensive
and rigorous than it has been in the past. Therefore, the
program allows for greater exposure to special modali-
ties, enhancing the resident’s capacity to use leading
edge technologies that are considered to be future prac-
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tice areas. The analysis of training should include a lot
of abilities such as ability to perform more complicated
treatment planning, ability to perform more complicated
simulation (i.e. mantle, cranio-spatial), ability to rese-
arch the medical literature to address uncommon or
complex clinical problems, ability to produce a compre-
hensive consultation note, including delineation of a
plan of management supported by the clinical literature.
Moreover this training sholud include also ability to
accurately and succinctly orally present clinical
cases,ability to interact appropriately with referring
physicians and fellows or from other specialties,ability
to perform virtually all types of simulation, ability to
critically analyze the medical literature with particular
attention to the methodological and statistical approa-
ches of the author, ability to research the recent medical
literature for current and or recently concluded clinical
trials that impact on patient management. About the
knowledge of medical oncology radiation oncology will
learn clinical trials design, evaluation and pitfalls, medi-
cal management of the cancer patient, pain management
and hospice evaluation, multidisciplinary approaches to
cancer treatment, acute and late effects of chemothera-
py.

Conclusion: an optimal curriculum for a radiation
oncologyst of the third millenium should provide a kno-
wledge about refinement of understanding and practical
applications of radiobiological principles,understanding
of main radiotherapy principles; moreover, it should
provide to justify the intent of radiation treatment (e.g.
cure, local control, prolongation of life, symptom pallia-
tion) and explain the rationale of sequencing of the tre-
atment in relation to other treatment modalities and
should be able to communicate the costs and benefits of
radiotherapy. Ultimately, these advances in the techno-
logy of radiation oncology will benefit the cancer
patient by improving the likelihood of cure with reduced
complications, resulting in a better quality of life.

C075
INTRA-OPERATIVE RADIOTERAPY (IORT) IN THE
MULTIMODALITY TREATMENT OF LOCALLY
ADVANCED PROSTATE CANCER 

D. Beldì1, G. Marchioro2, G. Apicella1, A. Volpe2,
R. Tarabuzzi2, E. Negri3, E. Mones3, C. Terrone2,
M. Krengli1

1Department of Radiotherapy; 2Urology; 3Medical
Physics, University Hospital “Maggiore della Carità”,
Novara, Italy

Purpose: Multimodality treatment seems to be the best
solution for locally advanced prostate cancer. Aim of
this study was to analyze technical and clinical aspects
of intra-operative radiotherapy (IORT) in patients with
locally advanced prostate cancer and candidates for
radical prostatectomy.

Materials and Methods: Inclusion criteria of this
prospective study were: no evidence of lymph node or
distant metastases, probability of organ-confined disea-
se < 25%, and risk of lymph node involvement < 15%
according to the MSKCC nomogram. Median age was

67 years (range 56-75). Median iPSA was 15.32 ng/ml
(range 2.03-63.9ng/ml) and median Gleason score (GS)
8 (range 4-10). IORT was delivered by a dedicated line-
ar accelerator after exposure of the prostate with beve-
led collimator using 9-12 MeV electrons beams to a
dose of 12 Gy. Rectal dose was measured “in vivo” by
radio-chromic films placed on a rectal probe. IORT was
followed by radical prostatectomy and regional lymph
node dissection. Patients with extracapsular extension
and/or positive margins (R1) received postoperative
external beam radiotherapy (EBRT). Adjuvant hormone
therapy (HT) was prescribed in pT3-4 or positive nodes
disease.

Results: IORT procedure lasted about 31 minutes
(range 15-45). No major intra- or post-operative compli-
cations occurred. Median dose to the anterior rectal wall
was 4.2 Gy (range 0.1-11.3 Gy). Pathological stage
were: 18 pT2, 33 pT3, 3 pT4. Median GS was 9 (range
6-10). 29/54 (53.7%) patients had R1 and 13/54 (24.1%)
positive lymph nodes. Median post-operative PSA was
0.04 ng/ml (range 0.00-5.05 ng/ml). Postoperative
EBRT was delivered to surgical bed with 3-D conformal
technique (4-6 beams or dynamic arcs) to a total dose of
50 Gy (2 Gy/fx). 34 patients received adjuvant HT. In
the 47/54 patients submitted to postoperative EBRT,
acute toxicity were: 3 G2 (2 GU, 1 GI), 2 G3 (1 GU, 1
GI). No G3-G4 late toxicity was observed. All patients
are alive with median follow-up of 24 months (range 6-
46 months) and a median PSA of 0.04 ng/ml (range
0.00-432.00). 8/54 pts (14.8%) experienced biochemical
failure with median time to progression of 27 months
(range 6-44).

Conclusions: IORT during radical prostatectomy is a
feasible procedure and allows to safely deliver postope-
rative external beam radiotherapy to the tumour bed
without relevant rectal toxicity. Longer follow-up is
needed to assess long-term outcome including late side
effects and biochemical relapse-free and overall survi-
val.

C076
DEVELOPMENT OF A NEURAL NETWORK BASED
PREDICTIVE MODEL FOR LATE RECTAL
BLEEDING AFTER 3DCRT IN PROSTATE CANCER

S. Tomatis1, T. Rancati2, C. Fiorino3, V. Vavassori4,
G. Fellin5, E. Cagna6, M. Flora Anna7, G. Girelli8,
A. Monti9, M. Baccolini10, C. Bianchi11, L. Menegotti12,
M. Pasquino13, M. Stasi14, R. Valdagni2,15

1Fisica Medica, Fondazione IRCCS Istituto Nazionale

Tumori, Milano; 2Direzione Scientifica, Programma

Prostata, Fondazione IRCCS Istituto Nazionale Tumori,

Milano; 3Fisica Medica, Ospedale San Raffaele,

Milano; 4Radioterapia, I. C. Humanitas Gavazzeni,

Bergamo; 5Radioterapia, Ospedale Santa Chiara,

Trento; 6Radioterapia, Ospedale Sant’Anna, Como;
7Radioterapia, Ospedale Villa Maria Cecilia, Lugo Di

Romagna; 8Radioterapia, Ospedale ASL 9, Ivrea;
9Fisica Sanitaria, Ospedale Sant’Anna, Como; 10Fisica

Sanitaria, Ospedale Villa Maria Cecilia, Lugo Di

Romagna; 11Fisica Sanitaria, Ospedale di Circolo,
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Varese; 12Fisica Sanitaria, Ospedale Santa Chiara,

Trento; 13Fisica Sanitaria, ASL TO4, Ivrea; 14Fisica

Sanitaria, Istituto di Ricerca e Cura del Cancro,

Candiolo; 15SC RT1, Fondazione IRCCS Istituto

Nazionale Tumori, Milano

Aim: to develop a model exploiting artificial neural net-
works (ANN) to correlate dosimetric and clinical varia-
bles to late rectal bleeding (lrb) in prostate cancer
patients undergoing radical radiotherapy (RT). Further,
to compare the ANN results with a standard linear logi-
stic regression (LR) analysis.

Methods and Materials: 718 men included in the
AIROPROS 0102 trial were analyzed. This multicenter
protocol was characterized by the prospective evalua-
tion of rectal toxicity through self-assessed questionnai-
res (minimum follow-up: 36 months). RT doses were
between 70 and 80 Gy. Information was recorded on co-
morbidity, previous abdominal surgery and use of drugs.
Rectal dose-volume histogram of the whole treatment
was recorded for each patient and the percent volume of
rectum receiving more than 20,30,40,50,60,70,75 Gy
was considered. Equivalent uniform dose (EUD) was
also evaluated as an effective descriptor of the whole
DVH. Late rectal bleeding of grade ▓2 was considered to
define positive events in this study (52 over 718
patients). The overall population was split into train and
verify set, which were both involved in model instruc-
tion, and test set, used for evaluating the predictive
power with independent data. A four fold cross valida-
tion was also applied to provide realistic results for the
full data set. Setup of LR was performed on the same
data.

Results: five variables were selected for lrb predic-
tion: EUD, abdominal surgery, presence of haemor-
rhoids, use of anticoagulants and androgen deprivation.
Following ROC analysis on the independent test set,
Area Under Curve (AUC) resulted to be 0.704 and 0.655
for ANN and LR, respectively. When evaluated with
cross validation, AUC was 0.703 for ANN and 0.636 for
LR, with a corresponding significance level of the diffe-
rence p = 0.08. By selecting a practical discrimination
threshold, ANN was able to classify data with same sen-
sitivity and specificity equal to 66.5% to be compared to
the figure of 61.5% of LR.

Conclusions: There is reasonable evidence that
results obtained with ANNs are superior to the ones
achieved with LR. For the future, the introduction of
patient-related personal characteristics, such as genetic
expressions, might improve the predictive power of sta-
tistical classifiers. More refined morphological aspects
of the dose distribution such as dose surface mapping
could also be exploited to enhance the overall perfor-
mance of ANN-based predictive models.

C077
PATTERNS OF PRACTICE FOR T3-T4 PROSTATE
CANCER: A MULTICENTRIC SURVEY

L. Pegurri1, B. Caraffini1, G. Girelli2, F. Munoz3,
R. Panaia4, L. Livi5, R. Bellavita6, A. Bonetta7,
M. Krengli8, E. Cagna9, F. Bunkheila10, S. Borghesi11,
M. Signor12, A. Di Marco13, F. Bertoni14,
M. Stefanacci15, S.M. Magrini1

1Brescia University Radiotherapy Dept.; 2Ivrea

Radiotherapy Dept.; 3Turin University Radiotherapy

Dept.; 4Candiolo Radiotherapy Dept.; 5Florence

University Radiotherapy Dept.; 6Perugia University

Radiotherapy Dept.; 7Cremona Radiotherapy Dept;
8Novara University Radiotherapy Dept.; 9Como

Radiotherapy Dept.; 10Bologna University Radiotherapy

Dept.; 11Arezzo Radiotherapy Dept.; 12Udine

Radiotherapy Dept.; 13Mantua Radiotherapy Dept.;
14Modena Radiotherapy Dept.; Pistoia Radiotherapy

Dept.

Purpose: This retrospective study describes a cohort of
the patients (pts) accrued in the Patterns of Practices for
T3-T4 prostate cancer and the results obtained in 15
Italian Radiation Oncology Centers 1999 through 2003,
in comparison with a previous survey covering the
period 1995-1998 (1).

Materials and Methods: Clinical and therapeutic
features of 951 pts accrued 1995-2003 were analyzed.
Cause specific (CS) and overall survival (OS) figures
were also obtained, along with data on local and bioche-
mical failures. The probability of bladder and rectal late
toxicity (LT) has been calculated according to the
RTOG/EORTC scoring system. 

Results: The data for the period 1999-2003 (650
pts), are presented in comparison with those obtained
for the data 1995-1998 (301 pts). PSA values > 10 were
recorded in 76.6% (vs 69.5%). Staging procedures
included CT in 88.8% (vs 62.1 %), transrectal US in
86.2% (vs 77.7%); MRI (with or without transrectal
coil) respectively in 14.2% (vs 14.6%) and 31.2% (vs
13.7%). Dose to the prostate was > 70 Gy in 31.2% (vs
28.8%), 3D conformal radiotherapy (3DCRT) was used
in 100% (vs 66.5%), IMRT in 0.5% (vs 0%). Hormonal
manipulation (HT) was given to 88.1% (vs 92%). OS
and CS values at 3 years were respectively 83.4% and
92.6% (vs 82.8% and 91.5%). The 3-year cumulative
probability of rectal G3-4 late effects 1.3% (vs 2.7%).
Biochemical 3-year relapse free survival 78.4% (vs
81%).

Conclusions: In the present survey, the proportion of
patients treated with 3DCRT increased, while that of pts
treated with doses > 70 Gy was almost the same, in
comparison with the last period covered by the previous
survey (1995-98). Toxicity data have been slightly bet-
ter. 
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C078
HYPOFRACTIONATION 3DCRT PROSTATE
CANCER: ANALYSIS OF TOXICITY 

F. Tramacere1, A. Pignatelli1, S. Devicienti1,
M. Portaluri1,2

Ospedale “A. Perrino”, Brindisi

Introduction: Analysis of patient outcome after radiothe-
rapy (RT) has recently led to the assumption that the /
ratio of prostate cancer is low. To deliver an equivalent
biological dose (BED) to the prostate using fewer and
larger fractions than conventional 2 Gy fractions (hypo-
fractionation), the total dose must be proportionally
reduced. If the / ratio is lower in the tumor than in the
surronding late responding normal tissues, the equiva-
lent total dose delivered to the former will translate in a
significant reduction of the total equivalent 2 Gy dose
absorbed by the latter, with a potential decrease in the
late side-effects. 
The aim of the study is to estimate rectal and urinary
tract toxicity when prostate and seminal vesicles receive
hypofractionated (310 cGy die) 3DCRT for all patients
(lower, intermediate and high risk recurrence).

Material and Methods: Fifty consecutive patients
were treated with hypofractionated 3DCRT 310 cGy die
62 Gy on prostate and vesicles from 09/2009 to
08/2010. The mean age was 72 years (median 73 years,
59-83). All patients were divided according to NCCN
(national comprehensive cancer network) a prognostic
classification into favourable group 9 patients (18%),
intermediate group 16 patients (32.8%) and unfavoura-
ble group 25 patients (50%). The mean PSA at the dia-
gnosis was 36 ng/mL, median 11,6 ng/mL (range 1.84-
465). The Gleason score was: mean 7; median 7 (range
4-10). Hormonotherapy (HT) was administrated in 45
patients (90%). Patients treated with total androgenic
deprivation (TAD) were 60%, peripheral antagonist
30%, and LH-RH 10%. The mean treatment time was 38
days. The mean follow-up was of 12 months.
All patients were clinically evaluated for urinary and
rectal complications according to RTOG acute effects
score. Accoding to American Society for Therapeutic
Radiology and Oncology (ASTRO) a rise by 2 ng/mL or
more above the nadir PSA was considered the standard
definition for biochemical failure after RT with or
without HT. 

Results and Conclusions: Only one patient had bio-
chemical recurrence and one patient sistemic disease
(bone metastasis). As to acute toxicity, we registered
13/50 G1(26%), 9/50 G2(18%) urinary complications,
and 9/50 G1(18%), 1/50 G2(2%) gastro-intestinal com-
plications. No G3 and G4 acute complications we regi-
stered. Hypofractionation allows reduction of overall
treatment time, without severe toxicity.

C079
ADULT CENTRAL NERVOUS SYSTEM (CNS)
EMBRYONAL TUMORS IN ADULTS: A
RETROSPECTIVE SERIES CONCERNING A
19-YEAR PERIOD FROM UNIVERSITY OF
FLORENCE

S. Cassani1, C. Franzese1, C. Iermano1, S. Cipressi1,
S. Scoccianti1, B. Detti1, L. Bordi2, G. Pecchioli2,
S. Latorraca3, G. Pellicanò4, G.P. Biti1

1Radioterapia Oncologica, AOU Careggi, Firenze,

Italia; 2Neurochirurgia, AOU Careggi, Firenze, Italia;
3Neurologia, AOU Careggi, Firenze, Italia;
4Neuroradiologia, AOU Careggi, Firenze, Italia

Purpose: To report our experience in treatment of Adult
Central Nervous System (CNS) Embryonal tumors.
According to the 2007 WHO Classification of CNS
Tumors, Embryonal tumors include Medulloblastoma
(MB) and Primitive NeuroEctodermal Tumors (PNET).
MB account for less than 3% of all brain primary tumor;
supratentorial PNET are more infrequent than MB and
they have, according to pediatric experience, a more
aggressive behaviour. Standard therapy for MB in adult
population is surgery followed by Cranio-Spinal
Irradiation (CSI), plus a boost to the whole posterior
cranial fossa. Although the role of chemotherapy is well
defined for MB in paediatric oncology, there are curren-
tly no clear data regarding the use of chemotherapy in
adults. In this review MB and supratentorial PNET have
been grouped together because of similar histological
appearance and natural history. 

Materials and Methods: Between 1993 and 2011 six-
teen patients were treated at Radiotherapy Institute of
Florence University. All patients were staged with brain
MRI and lumbar puncture. Spine MRI was performed in
14 patients; 4 patients, treated before the MRI-era,
underwent a myelogram scan. The median age at dia-
gnosis was 31 years (range: 18-45). Thirteen patients
(81%) were affected by MB, three patients (19%) by
sovratentorial PNET; 7 were males and 9 were females.
Extent of disease of newly diagnosed cases was descri-
bed by the Chang staging system: four patients were T3,
twelve patients T2, four patients were M1 and twelve
M0. Eleven patients were classified as standard risk,
five patients as high risk. All patients had a basal
KPS▓80. All patients underwent radical (11/16) or partial
surgery (5/16).
All patients received CSI with a 6-MV Linear
Accelerator. Eleven patients received a total dose of 36
Gy while five patients received 44 Gy to the craniospi-
nal axis, with conventional fractions of 1.8 Gy per day
(8/16 patients) or 2 Gy (8/16 patients). A boost to the
whole posterior fossa was performed up to a total dose
of 54 Gy for all the patients. Eight patients underwent
chemotherapy, four of them before radiotherapy, one
patient after radiotherapy while three patients received
chemotherapy before and after radiation treatment. Six
out of eight patients underwent CDDP-based chemothe-
rapy. Clinical and radiological follow-up was performed
every 3-6 months after surgery for the first two years
and, subsequently, every 12 months. Tumor progression
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was defined as an increase in measured tumor volume of
more than 25%. During the follow-up period CSF sam-
pling was not performed. 
Kaplan-Meier method was used for calculating the sur-
vival time. Progression Free Survival (PFS) and Overall
Survival (OS) were measured from the day of surgery to
the date of progression and to the last follow-up or
death, respectively. 

Results: At the time of analysis, with a median fol-
low up of 44.5 months (range: 0.5 -142.1) twelve
patients are still alive, one of them showed progression
of disease. Four patients are dead of disease. The
median OS is 49.1 months (range: 4.3 -145.3). The
median PFS is 38.8 months (range: 0.5 -142.1).

Conclusions: The current study is retrospective and
the series is too small to draw any conclusion. Some
questions about the most efficacy regimen, the better
timing of chemotherapy, the optimal schedule of radio-
therapy and the efficacy of association radio-chemothe-
rapy regimen still remain unanswered and warrant to
some multicentric trials that could clarify w

C080
ADULT EPENDYMAL TUMORS: A RETROSPECTIVE
SERIES CONCERNING A 21-YEAR PERIOD FROM
UNIVERSITY OF FLORENCE

C. Franzese1, S. Cassani1, S. Cipressi1, D. Greto1,
S. Scoccianti1, B. Detti1, L. Bordi2, G. Pecchioli2,
S. Latorraca3, G. Pellicanò4, G.P. Biti1

1Radioterapia Oncologica, AOU Careggi, Firenze;
2Neurochirurgia, AOU Careggi, Firenze; 3Neurologia,
AOU Careggi, Firenze; 4Neuroradiologia, AOU
Careggi, Firenze, Italy

Purpose: To evaluate the optimal therapeutic manage-
ment for ependymomas in adults. Gross total removal
followed by adjuvant radiotherapy is considered the
mainstay of treatment for patients with ependymoma,
especially for anaplastic tumour (WHO III). Adjuvant
chemotherapy has not a well-defined role and it is com-
monly used for recurrent disease. Platinum compounds
are the most widely used chemotherapy. Prognosis in
adult ependymal tumors is more favourable than that in
children (5-years overall survival ranging from 55 to
90% and from 14 to 60%, respectively).

Materials and Methods: From July 1990 to June
2011, nine patients with ependymomas were treated in
our Institution. The median age was 46 years (range: 26-
69 years); four were males and five females. Six patients
had a basal KPS ▓80, three patients had a performance
status <80. 
In two patients the tumour arose in the fourth ventricle,
two in the fronto-temporal area, three in the posterior
cranic fossa, one in temporal area while one was located
in the spinal cord.
Four patients underwent radical surgery, four patients
had a partial resection and one patient received only a
stereotactic biopsy. One patient received whole brain
radiotherapy, five received focal irradiation to the pri-
mary site of disease while three patients were treated
with Cranio-Spinal Irradiation. No patient received con-

comitant or adjuvant chemotherapy. All the patients
received 3D-CRT with a median cranial dose of 54 Gy
to the target volume (range: 44-58 Gy). 
Progression Free Survival (PFS) and Overall Survival
(OS) were measured from the day of surgery to the date
of progression and to the last follow-up or death, respec-
tively.

Results: After a median follow-up of 55.5 months
(range: 2.2-194.4 months), 4 patients developed local
progression of disease. The median OS was 59.3 months
(range: 2.2-199 months).
The median PFS was 47.8 months (range: 0 -131.9
months). At the time of analysis all the patients are alive
and five of them remains without evidence of recurren-
ce or progressive disease. 

Conclusions: Evidence regarding the optimal thera-
peutic management for ependymomas in adults is lac-
king because these tumors are quite rare in adults and
consequently few and exclusively retrospective series
have been published on a strictly adult population. 
In our experience the gross total removal followed by
adjuvant radiotherapy has proved a good control of
disease for adult patients affected by ependymoma.

C081
ADOLESCENT AND YOUNG ADULT PATIENTS
(AYA)WITH PEDIATRIC-TYPE TUMORS, TREATED
WITH HELICAL TOMOTHERAPY (HT) AND
INTENSITY MODULATED RADIOTHERPAY (IMRT).
THE AVIANO (ITALY) CANCER CENTER
EXPERIENCE

M. Mascarin*í, F.M. Giuglianoí, E. Coassin*í,
A. De Paolií, M.G. Trovòí

*Pediatric Radiotherapy Unit; íDepartment of Radiation

Oncology IRCCS Centro di Riferimento Oncologico,

Aviano (PN)

Objectives: In our Institute we implemented from
January 2007 a special program for adolescent and
young adult with cancer (AYA), treating patients with
“pediatric-type” tumors according to childhood proto-
cols. We present our experience in this population with
new radiotherapy (RT) technologies like HT and IMRT. 

Materials and Methods: Up to May 2011, we treated
with RT 59 AYA patients (median age 18 years, range
15-24). Of these, 35 patients had “pediatric-type”
tumors. Histology: 6 medulloblastoma, 5 low-grade
glioma, 3 germinoma, 1 ependymoma, 1 high-grade spi-
nal cord glioma; 5 osseus Ewing’s sarcoma/PNET, 3
extraosseus Ewing’s sarcoma/PNET; 2 rhabdomyosar-
coma; 2 synovial sarcoma, 2 undifferentiated sarcoma, 1
desmoplastic small round cell tumor; 1 osteosarcoma; 1
neuroblastoma. The use of RT was considered in accor-
dance to childhood protocols. 

Results: Of the 35 recruited patients, 23 presented
with localized disease and 12 with metastases. 
Of the patients with localized disease, 3 were in comple-
te remission before RT. Among these patients there were
no local relapses; 1 patient experienced a distant relap-
se.
In the same group of patients with localized disease, 20
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had not achieved local control before RT. Of these, 15
obtained a complete remission after radiotherapy; only 1
showed a marginal relapse 29 months after completion
of treatment, but is now in complete remission after sal-
vage surgery. Twenty-three of 35 patients are alive in
complete remission (median follow-up from diagnosis
32 months, range 9-66), 3 have stable disease (36
months, range 23-56), 3 are in progression (26 months,
range 4-38), 1 patient was considered too early, 5
patients died for disease progression.

Conclusions: It increasingly seems important to
distinguish AYA patients with cancer from children and
adults. In our experience the new radiotherapy techni-
ques have obtained an excellent local control in this
population with localized disease. The outcome needs to
be compared with results obtained in childhood.

C082
PEDIATRIC SARCOMA HISTOTYPE IN ADULTS:
EXPERIENCE OF A SINGLE INSTITUTION

G. Scarzello1, U. Basso2, M.S. Buzzaccarini1,
G. Bisogno3, L. Vinante1, A. Brunello2, G. Sotti1

1Radiation Therapy Unit, IOV-IRCCS, Padua;
2Oncology Unit, IOV-IRCCS, Padua; 3Pediatric
Oncology Unit, University Hospital, Padua

Background: Pediatric-type sarcomas are relatively
uncommon in adult patients. Published series have
reported definitively worse results for adults compared
with children. Optimal treatment strategies for this
population and prognosis in adult patients remain con-
troversial. 
Purpose: To compare clinical features and outcomes of
adults and children eported to have pediatric histotype
sarcoma.

Materials and Methods: Of 43 patients with histolo-
gical reviewed diagnosis of Rabdomyosarcoma or
Ewing’s-PNET, aged 18 years or older, recorded betwe-
en January 2000 and December 2010 in our database, 30
could be analyzed retrospectively for treatment outco-
me. The authors attempted to stratify patients according
to the degree to which they had been treated appropria-
tely, based on current treatment guidelines for childho-
od.

Results: Over a period of 10 years, patients were
treated with a relatively consistent approach, which in
most cases included surgery, chemotherapy, and radio-
therapy. The overall rate of response to chemotherapy in
evaluable patients receiving preoperative chemotherapy
according to pediatric guidelines was 90% for RMS and
40% for Ewing-PNET. All patients had planned treat-
ment concluded except 2 because of progressive disease
and no one had grade IV toxicity.

Discussion and Conclusion: Due to the rarity of
adult pediatric-type sarcomas, information regarding its
clinical and biologic characteristics is very limited and
only reports from single institutions have been publi-
shed. The outcome for adults is worse than that for chil-
dren regardless of clinical characteristics. This suggests
that factors other than an unfavorable clinical presenta-
tion are involved in the unsatisfactory outcome. The rea-

sons for this consistently worse outcome remain largely
unknown. Although major differences in biology have
not been described, some research has shown a more
pronounced expression of multidrug-resistance proteins
in adult than in childhood patients and it is possible that
the lower tolerance of adults to intensive treatments also
plays a role. The current series confirms the finding of a
relatively poor long-term outcome for adult patients.
However, for patients whose treatment adhered to the
current guidelines for treatment of children, outcome
was similar to what has been reported in pediatric series.
The rate of response to chemotherapy for the entire
series was similar to the rate typically observed among
children. These findings suggest that adults and children
should receive similar treatment.
Treatment protocols adopted from pediatric programs
but tailored to adults could increase adults’ chances of
receiving appropriate treatment. 

C083
RADIATION AND HYPOXIA INDUCED
BYSTANDER EFFECT IN NORMOXIC AND
HYPOXIC
CONDITIONS IN HUMAN LUNG CANCER CELLS 

T. Slavisa*, S. Gupta, A. Mansoor

Cattedra di Radioterapia, 2^ Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”;
Department of radiation oncology experimental labora-
tory, University of Miami, USA

Purpose: It is reported that many cell lines that respire
anaerobically do not show cytotoxic bystander effects
following irradiation. Further, there is no existing data
on the acute hypoxia-induced bystander effects. The
purpose of this study was to investigate the status of
radiation-induced bystander effect in normoxic and
hypoxic conditions that are equivalent to in vivo tumor
compartments as well as acute hypoxia-induced bystan-
der effect. 

Methods: Two lung cancer cell lines, A549 and
H460 were used. The cells were exposed either to real
hypoxia (< 2 % oxygen) for 3 days or incubated in nor-
moxic conditions and then irradiated (2 or 10Gy) after
changing the media. After 24h (irradiated and unirradia-
ted cells were continued to be in the hypoxic or normo-
xic environment respectively), unirradiated hypoxic (H-
CM) or normoxic (N-CM) conditioned media (CM) and
irradiated hypoxic (H-RCM) or normoxic (N-RCM) CM
was collected and cells were incubated with fresh media
for another 24h before collecting the second respective
CM. Further hypoxia resistant clones of A549 (hA549)
and H460 (hH460) cells were generated by continuous
exposure of the cells to hypoxia. Unirradiated normoxic
cells or hypoxia resistant clones were exposed to H-CM,
N-CM, H-RCM or N-RCM and cell growth was moni-
tored dynamically in real time using real time cell elec-
tronic sensing system. Further, cell survival was asses-
sed by colony forming assays. 

Results: In the radioresistant A549 cells, although
H-CM was much more effective in inducing growth
delay compared to N-CM, H-RCM (both 2 and 10Gy)
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promoted cell growth while 10Gy N-RCM very signifi-
cantly induced growth delay. Similar results were obtai-
ned by colony forming assays. In the radiosensitive
H460 cells however, both N-RCM and H-RCM could
induce growth delay compared to N-CM or H-CM and
results from colony forming assays confirmed the fin-
dings. Exposure of cells to direct irradiation (2Gy) 24h
after incubation with CM resulted in complete growth
arrest in both the cell lines, which was not further
enhanced by the presence of RCM. Interestingly, effects
of N-CM/N-RCM were completely reversed in hypoxia
resistant clones of A549 and H460 cells. hA549 cells
showed more significant growth delay than A549 cells
when exposed to N-RCM. Effects of H-RCM were not
significantly different compared to H-CM in hA549
cells. In hH460 cells, more growth was observed with
N-RCM compared to N-CM. However, effects of H-
RCM and H-CM were similar as observed in H460 cells.
During the first 48h under real hypoxic conditions (24
or 48h H-CM), the H-CM promoted slight increase in
growth followed by significant growth delay at 96h. 

Conclusions: These results for the first time demon-
strate that irradiation of hypoxic cells and exposing the
cells to acute hypoxia lead to significant bystander
effect that has important clinical implications.

C084
SINGLE NUCLEOTIDE POLYMORPHISMS (SNPS)
AND RADIATION-INDUCED LATE TOXICITY IN
PROSTATE CANCER

S. Cipressi1, D. Greto1, B. Detti1, M. Mangoni1,
G. Simontacchi1, N. Pratesi2, T. Carfagno3, M. Buglione4,
S. Pedretti4, S. Borghesi5, M. Stefanacci6, P. Bastiani7,
G. Biti1

1Dipartimento di Fisiopatologia Clinica, sez
Radioterapia, Università di Firenze; 2Dipartimento di
Fisiopatologia Clinica, sez Biochimica Clinica,
Università di Firenze; 3UO Radioterapia, Ospedale Le
Scotte, Siena; 4Cattedra di Radioterapia, Università di
Brescia; 5UO Radioterapia, Ospedale San Donato,
Arezzo; 6UO Radioterapia, AUSL 3, Pistoia; 7UO
Radioterapia, ASL 10, Firenze

Purpose: The aim of this study was to explore the possi-
ble relationship between SNPs in genes involved in the
DNA repair pathways and radiation-induced late toxici-
ty in patients treated for prostate cancer.

Materials and Nethods: Analysis includes 20
patients who experienced late toxicity after radical or
postoperative radiation therapy for prostate cancer at the
Radiotherapy Centres of AOU Careggi (Firenze),
Ospedale Santa Maria Annunziata (Firenze), Pistoia,
Arezzo, Siena and Brescia. Three patients received
postoperative 3DCRT radiation on prostate bed volume,
15 patients were treated with combined IMRT/3DCRT
and 2 patients received radiotherapy on the pelvis volu-
me. The mean dose was 74,8Gy with a range from 70 to
80Gy. V70 at rectum was in a range from 6 to 30Gy
(mean 15,4Gy). Late rectal and bladder toxicities were
graded according to Common Terminology Criteria for
Adverse Events v 3.0. Peripheral blood lymphocytes

were collected and analysis of SNPs was performed
using High Resolution Melting Analysis. SNPs of
GSTP1 A313G; XRCC1 c.1196A>G; XRCC3
c.722C>T; RAD51 c.3429G>C; RAD51 c.3392G>T
were evaluated. Allele frequency for each gene in the
studied group was compared with the frequency in
Caucasian population. At the moment of the data analy-
sis genotyping was completed for 12 on 20 patients.

Results: All the studied patients developed grade 1-
2 rectal radiation-induced late toxicity and 10 grade 1-2
urinary late toxicity. SNPs analysis revealed that 100%
of patients with late toxicity presented allele A (AA or
AG) at GSTP1 313, nobody of these patients was homo-
zygote GG, this result doesn’t match with Caucasian
population (13,1% expected). 
A similar result was observed for XRCC1 c.1196 with a
related late toxicity counted for the 66.7% of the
patients presenting AG, and for the 33.3% of those with
GG type. No one had AA homozygosis. The genotype
frequencies of XRCC3 c.722C>T; RAD51 c.3429G>C;
RAD51 c.3392G>T were consistent with previously
reports in Caucasian population. 

Conclusions: Our findings suggest an association
between development of late radiation-induced toxici-
ties in prostate cancer and allele A at GSTP1 c.313 or
GG at XRCC1 c.1196. Analysis on a bigger population,
comparing both patients who experienced late toxicities
and patients who didn’t, is necessary to confirm our
data.

C085
SECOND CANCER FOLLOWING BREAST
CANCER TREATMENT: PILOT STUDY

R. Orecchia1,5, E. Rondi3, R. Luraschi3, B.A. Jereczek-
Fossa1,5, A. Cecconi1, M.C. Leonardi1, N. Rotmensz4,
E. Botteri4, C. Fodor1, A. Morra1, R. Lazzari1,
A.M. Ferrari1, F. Cattani3, G. Pedroli3, V. Galimberti2,
A. Luini2, P. Veronesi2,5, W. Doerr6, N. Humble6,
U. Veronesi1

Dept. of 1Radiotherapy; 2Senology; 3Medical Physics;
4Epidemiology of the European Institute of Oncology,
Milan; 5University of Milan, Milan, Italy, Technische
Universitèt Dresden, Medizinische Fakultèt Carl Gustav
Carus Klinik fƒr Strahlentherapie und Radioonkologie,
Germany

Purpose: To assess the radiotherapy dose to the second
primary in patients that experienced second primary
after breast cancer radiotherapy and to compare it with
the dose in the women that did not undergo radiothera-
py. 

Materials and Methods: 19000 of early breast cancer
patients were treated at IEO between 1996 and 2007.
Only 12,630 patients operated between 1996 and 2004
were considered because they have a follow-up of mini-
mum 5 year. Calculation of the RT dose at the site of ori-
gin of the second cancer and in the same anatomical
position of the control patients were performed using
the Peridose software. The data necessary to perform
analysis included: dose, treatment field, distance betwe-
en field centre and the site of second primary. Altogether
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Tab.1: Results of Peridose analysis for 6 index cases.

Site of

second

cancer Index case 1° control case 2° control case 3° control case

in the

index

case

Total Total Total Total Total Total Total Total Total Total Total Total

Periphe- leakage uncerta Periphe- leakage uncerta- Periphe- leakage uncerta- Periphe- leakage uncer-

ral Dose and inty ral Dose and inty ral Dose and inty ral Dose and tainty

(cGy) scatter (cGy) (cGy) scatter (cGy) (cGy) scatter (cGy) (cGy) scatter (cGy)

(cGy) (cGy) (cGy) (cGy)

Gastro
Intestinal 105 92.5 62.5 126 96.5 74 52.5 42.5 30 145 110 87.5
(NOS)

Ovarian 13.5 11 8 13.5 13 8 7.5 7.5 5 13 10.5 8

Uterus 12.5 12.5 7.5 11 11 8 7.5 7.5 5 11 11 8

Lung 34 32 20 48 44 28 47.5 45 29 54 48 32

Kidney 44 38 26 70 57.5 42.5 72.5 60 45 12 10 8

Colon-
rectum 10 10 7.5 8 8 4 7.5 7.5 5 No No No

patient patient patient
info info info
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256 second cancer cases were reported, 77 occurred in
the patients treated with EBRT in IEO. Peridose requi-
res the distance between the RT field and cancer site;
such information was accessible only if diagnostic CT
scan was available. Then only 12 index cases are eligi-
ble for the analysis.
For each of the index cases, 5 controls were selected.
Criteria of controls selection were: the same year of
birth, the same year of RT and same follow-up time.Five
index cases were matched with 3 control patients and 1
index case was matched with 2 control patients only. In
every index patient the distance between RT field center
and the center of the second primary was measured on
the diagnostic CT scan.
For the other 6 patients we are not able to use Peridose
because this works only when the distance from the cen-
tre of RT field to the second tumor is between 15 and 70

cm and for these patients the distance was inferior. 
Results: The doses in second primary site in the

index cases and in the control cases were very low and
similar (table 1). The possible explanations are: 1) Small
patients sample (longer follow-up will be necessary); 2)
Small differences in doses between index and control
cases, undetectable with methodology used. 

Conclusions: main deviation of the work was the
missing data. Therefore the final patient number is
extremely low. The limitations of the study are correla-
ted to its retrospective character. Short follow-up after
the primary treatment of breast cancer further reduced
the number of available cases. 
The positive side of the study is the employment of the
Peridose analysis. In the future, this kind of research
should involve prospective data registration and analy-
sis.
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VOLUMI CLINICI NELL’IRRADIAZIONE DELLE
NEOPLASIE CERVICO-CEFALICHE

P001
SIMULTANEOUS INTEGRATED BOOST WITH
VOLUMETRIC INTENSITY MODULATED
RADIOTHERAPY(RAPIDARC) IN THE RADICAL
TREATMENT OF 51 ADVANCED HEAD AND NECK
CANCER PATIENTS: A PRELIMINARY REPORT

F. Alongi1, S. Pentimalli1, E. Clerici1, P. Mancosu1,
R. Cavina2, M. Bignardi1, S. Castiglioni1, A. Tozzi1,
P. Navarria1, A. Chiti3, A. Santoro2, M. Scorsetti1

1Radioterapia e radiochirurgia, Humanitas Cancer
Center, Istituto Clinico Humanitas, Rozzano (Milano),
Italy; 2Oncologia, Humanitas Cancer Center, Istituto
Clinico Humanitas, Rozzano (Milano), Italy; 3Medicina
Nucleare, Humanitas Cancer Center, Istituto Clinico
Humanitas, Rozzano (Milano), Italy

Purpose: To report early toxicity results of 51 advanced
head and neck cancer patients(pts) using a moderately
hypofractionated simultaneous integrated boost(SIB)
approach with volumetric modulated arcs(VMAT-
RapidArc).

Materials and Methods: Between 2/2009 and 9/2010,
51 head and neck squamous cell carcinoma(HNSCC) pts
were treated with RapidArc(RA).Thirty-nine patients
were classified as stage IV, 7 were stage III and 3 stage II.
Of these, 20 pts received concomitant chemotherapy with
Cisplatin 100mg/mq(every 3 weeks), 3 pts other chemo-
therapy regimens, 21 pts Cetuximab, 7 pts were treated
with RT exclusively. All pts were treated as exclusive
curative intent. Dose was prescribed at PTV with SIB:
54.45Gy and 69.96Gy in 33 fractions. In 8/47 pts,
FDGPET was utilized to define T and N+. From CTVs to
PTVs, the margins applied were 4mm in all directions,
considering that patients were repositioned every day by
cone beam CT(CBCT). Acute toxicities were evaluated
and scored in terms of mucositis, radiation dermitis and
dysphagia, according to the Common Terminology
Criteria for Adverse Events(CTCAEv3.0) system develo-
ped by the National Cancer Institute. Clinical Outcomes
were assessed with RECIST Criteria system. The median
follow up time was 8 months(range:3-18). All patients

were evaluated weekly during the RT course and after the
completion of the treatment with a predefined follow-up
schedule every three months.

Results: Concerning planning optimization strategies
and constraints, as per PTV coverage, for all groups,
D98%>95% and V95%>99%. Conformity Index CI ran-
ged from 1.02±0.03 to 1.07±0.03. As regards organs at
risk, all planning objectives were respected, and this was
correlated with observed acute toxicity rates. Of the 51
patients, 12 experienced G3 mucositis, 7 G3 dermitis and
3 had G3 dysphagia. Nobody required feeding tubes to be
placed during treatment. Acute toxicity is also related to
chemotherapy. Two patients interrupted the course of
radiotherapy because of a quick worsening of general cli-
nical condition. At Follow-up evaluation, 19 showed
complete response, 2 showed stable disease, 10 pts were
in progression; forty-six were lost, 5 pts died, 4 caused by
the HNSCC progression.

Conclusions: These preliminary results stated that
SIB using VMAT-RA in radical treatment of advanced
head and neck cancer is feasible, with acceptable toxici-
ties. Further follow up is needed to assess late toxicity
and definitive tumor control outcome.

P002
HI ART TOMOTHERAPY FOR THE TREATMENT OF
THE MELANOMA OF THE SOFT PALATE: A CASE
REPORT

D. Borrelli, D. Toledo, M. Muto, G. Panelli, A. Pepe,
F. Cammarota, P. Muto

Emicenter - Fondazione Muto Onlus

Aim: To estimate the acute toxicity in the treatment of
a melanoma of the soft palate with Hi-Art Tomotherapy
and the potential advantages of this technique if compa-
red to 3D traditional RT literature data.

Patients and Methods: In February 2009 we treated a
patient 54 years old with a surgical subtotal excision of a
lesion in the left side of the soft palate that lead to an
histological diagnosis of “malignant melanoma of the
oral mucosa. The PET-CT and the NMR showed a patho-
logical involvement of cervical nodes bilaterally and ano-
ther positive area of 2cm of diameter near the left parotid. 
It was studied a treatment to be executed with Hi-Art

Posters
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Tomotherapy. They were been characterized two PTVs.
The first (PTV1) including the palate and the positive
nodes evidenced at the PET-CT (60 Gy in 24 fractions)
and a second (PTV2) including the clinically bilateral not
involved nodal levels from II° to V° of the neck bilateral-
ly (50Gy with a daily fraction of 2Gy). Daily before tre-
atment the positioning of the patient and the distribution
of the treatment isodoses have been verified by means of
integrated system IGRT.

Results: The high conformation of the beams offered
by Hi-Art Tomotherapy has concurred to a good covera-
ge of the clinical target (PTVs) maintaining the dose with
the OAR under the doses of tolerance: PTV1 maximal
dose (DMax) was of 64 Gy, the PTV2 DMax of 54Gy; the
right parotid median dose was of 14 Gy, the left parotid
median dose was not lower than 58Gy (justified high
dose from the proximity to the PTV1), laryngeal DMax
was of 34 Gy, DMax of the spinal cord was of 22 Gy.
During the treatment the patient suffered a G1 dermatitis,
a G2 mucositis and a G2 xerostomia.

Conclusions: In terms of response to treatment, the best
results in the series including sub-total surgery and radio-
therapy lead to an actuarial local control rate at 3 years of
71%. In our patient we decided for a curative treatment
using the Hi-Art Tomotherapy system capability of delive-
ring at the same time different levels of dose to involved
areas and to the volumes treated for profilaxis. Anyway we
were forced to delivering a high dose to the left parotid due
to the conformation of PTVs. Comparing our data with
those in literature, we can assert that Hi-Art Tomotherapy
can minimize the local side-effects also with a hypofractio-
nated regimen that is helpful in this kind of case.

P003
SALIVARY GLANDS IRRADIATION IN
HEAD&NECK CARCINOMA AND
OROPHARYNGEAL MYCOSIS. A POSSIBLE
RELATIONSHIP? ANSWERS FROM MIR
(MYCOSIS IN RADIOTHERAPY) STUDY ON
PROGNOSTIC FACTORS

M. Busetto1, V. Fusco2, G. Pavanato4, F. Maggio6,
F. Corbella3, B. Bonetti5, M. Orsatti6, G. Panizzoni7,
C. De Renzis8, P. Montemaggi9, L. Cionini10,
L. Loreggian11, L. Lastrucci12, G. Castaldo2,
S. Colombo3, G. Mandoliti4, S. Berlinghieri5,
R.B. Guglielmi7, G. Sansotta8, F. Sciumé9,
M. Antonello1, F. Matteucci10, P. Delia8, G. Sotti11,
P. Frata5, G. Turcato1,13, M. Bolzan14

1Radioterapia, Ospedale dell’Angelo, Mestre (VE);
2Radioterapia CROB, Rionero in Vulture (PZ);
3Radioterapia Oncologica, Fondazione IRCCS

Policlinico San Matteo, Pavia; 4Radioterapia Ospedale

SM Misericordia, Rovigo; 5Radioterapia Istituto del

Radio, Brescia; 6Radioterapia Ospedale di Sanremo

(IM); 7Radioterapia Ospedale S Bortolo, Vicenza;
8Radioterapia Az Ospedaliera Universitaria G Martino,

Messina; 9Radioterapia Ospedale Oncologico ‘M Ascoli’,

Palermo; 10Radioterapia Ospedale S Chiara, Pisa;
11Radioterapia IOV Azienda Ospedaliera, Padova;
12Radioterapia Ospedale S Donato, Arezzo;

13Radioterapia Ospedali Civili Riuniti, Venezia; 14Dip

Statistica Università, Padova

Aim: Salivary function is critical for quality of life spe-
cially for Head & Neck (H&N) patients treated with
radiotherapy, and every effort is done to exclude salivary
glands from irradiated volume since they are so sensitive
to radiation. Salivary reduction and swallowing impair-
ment are direct acute side effects. According to the litera-
ture, oropharyngeal mycosis might be related to salivary
reduction. A longitudinal study on prognostic factors for
oropharyngeal mycosis during radiation treatments inve-
stigated this topic.

Matherial and Methods: After approval of the ethic
committee of any participating center, since Jan 2006 to
June 2009, 12 italian centers recruited 410 patients candi-
date to curative treatment for H&N cancer with chemo-
radiation or exclusive radiotherapy. Details of disease,
prognostic factors, surgery, chemotherapy and radiothera-
py were registered along with acute side effects and smo-
king and drinking habits observed during treatment.
Appearance of mycosis was reported with a relative
timing for radiation (before, during or never) and with a
clinical classification according to the protocol.

Results: Oropharyngeal mycosis was diagnosed in
221/410 patients, in 20 was present before any treatment
and were excluded from this analysis (step 1). From the
remaining 390 patients, further 29 patients relative to
very small groups were excluded, thus 361 are evaluable
(step 2), then patients whose initial site of disease was in
Oro- Hypo- Rhino pharynx were grouped all together into
Pharynx to improve the quality of statistics. 
The measure of irradiated volume of all major salivary
glands was estimated by the investigators at the treatment
planning or at DVH calculating the Salivary Glands
Irradiated Volume (SGIV) at 30 Gy (V30). 
Of 361 patients, 190 (52,6%) developed mycosis, 171
(47,4%) did not. A Student t test comparing volume of
salivary glands and appearance of oro-pharyngeal myco-
sis demonstrated a significant association of higher irra-
diated volume with mycosis (p=0,0234). Further analysys
explored the relative hazard of mycosis during radiation
treatment with actuarial methods of product limit as a
function of time (and dose) showing a peak around the
first 40 days, with a cumulative tendency to grow further
but with less steepness. Patients whose SGIV is more
than 60% show a different mycosis probability (Mantel-
Cox p=0,0254).

Conclusions: From these data seems there is a relation-
ship between SGIV and appearance of oro pharyngeal
mycosis during radiation treatment for H&N carcinoma.

P004
SETUP ACCURACY FOR HEAD AND NECK
PATIENTS: COMPARISON BETWEEN EXACTRAC
X-RAY 6D AND CONE-BEAM CT

C. Chiumento, S. Clemente, G. Califano, A. Fiorentino,
M. Cozzolino, R. Caivano, V. Fusco

Radiotherapy Department, IRCCS CROB Rionero in

Vulture (PZ)
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Purpose: To investigate image-guided setup by compa-
ring errors determined by ExacTrac X-ray 6D and cone-
beam computed tomography (CBCT) for patients treated
for head and neck cancer. 

Materials and Methods: We collected setup data of 15
patients on a Trilogy treatment unit. Patients were immo-
bilized using thermoplastic face masks (extended to the
shoulders) in combination with bite blocks and a foot
brace device. Patients were initially positioned with infra-
red cameras using six reflective markers permanently
attached to the mask and then aligned with ExacTrac;
once the position had been corrected accordingly, a
CBCT was taken and any residual error was recorded. 

Results: A residual error between ExacTrac X-ray 6D
and CBCT was found with both translational and rotatio-
nal discrepancies within 1.2 mm and 1°. 

Conclusions: Data suggest that there is some discre-
pancy between the two methods; this difference are
modest and may be caused by the relative flexibility of
H&N structures and possibly rotation. Distinct advanta-
ges of ExacTrac include the higher degrees of freedom,
the rapidity of the whole process and the lesser dose of
radiation; on the other hand, volumetric CT images are
capable of identifying both bony structures and soft tis-
sues. ExacTrac X-ray 6D may represent a complementa-
ry procedure to CBCT for positioning H&N patients.

P005
CLINICAL VOLUMES AND RESPONSE
EVALUATION IN PATIENTS AFFECTED WITH
OROPHARYNGEAL/ORAL CARCINOMA TREATED
BY HELICAL TOMOTHERAPY

M. Cianciulli, C. Caruso, A. Monaco, C. Chiostrini,
R. Rauco*, V. Donato

Radiotherapy Unit, Azienda Ospedaliera San Camillo-
Forlanini, Rome, Italy; * Medical Physics Unit, Azienda
Ospedaliera San Camillo-Forlanini, Rome, Italy

Purpose: The aim of this study is the evaluation of
response rate to the treatment of patients affected with
locally advanced carcinoma of oropharynx/oral cavity,
irradiated by Helical Tomotherapy.

Materials and Methods: From February 2008 to
March 2011, 28 consecutive patients with locally advan-
ced squamous cell carcinoma of oropharynx (n=13) and
oral cavity (n=15) were treated with radical intent by
Helical Tomotherapy: 17 underwent concomitant radio-
chemotherapy (RT-CT) and 11 exclusive radiotherapy
(RT). Median age was 67 years (39 - 87). Stage of disea-
se at diagnosis was III in 2, IVA in 24 and IVB in 2 cases.
Simultaneous Integrated Boost (SIB) technique in 30
fractions was used, by delivering 66 Gy (RT-CT) / 67.5
Gy (RT) to PTV1, 60 - 63 Gy to PTV2, 54 Gy to PTV3.
PTV1 was equal to PET positive primary lesion
(GTV=CTV) + 3 mm margins. PTV2 was equal to oro-
pharynx/oral cavity and PET positive nodes levels (CTV)
+ 3 mm margins. PTV3 was equal to negative cervical
nodes (CTV) + 3 mm margins.
Contouring was performed on the basis of a CT/PET/MR
image fusion. Planned Adaptive module was used at 40-
50 Gy, in consideration of anatomical changes occurred

during the therapy.
Results: Median follow up was 16 months (range 2 –

31). Response on primary tumour and positive nodes was
achieved in all patients (100%), in terms of clinical and
nuclear/radiological findings: complete in 22 (78.5%)
and partial in 6 (21.5%) cases. One year after the end of
the treatment, a complete response of 82% and 73% was
registered in RT-CT and RT groups, respectively.

Conclusion: Helical Tomotherapy allows to obtain
favourable local control in locally advanced squamous
cell carcinoma of oropharynx/oral cavity. Tomotherapy-
based IMRT and Linac-based IMRT plan comparison is
in progress. In consideration of good local control and
low toxicity obtained in both RT-CT and RT regimens,
there is the intention to improve the dose to deliver to pri-
mary tumour and positive cervical nodes.

P006
VOLUMETRIC MODULATED ARC THERAPY AND
SIMULTANEOUS INTEGRATED BOOST TECHNIQUE
(SIB-VMAT) IN HEAD & NECK CANCERS

F. Deodato1, S. Cilla2, G. Macchia1, C. Digesù1,
M. Massaccesi1, D. Sabatino2, A. Piscopo1, P. Bonomo1,
S. Mignogna3, M. De Spirito2, A. Piermattei2,
V. Valentini4, N. Cellini4, F. Pacelli5, A.G. Morganti1,3,4

1Radiotherapy Unit; 2Medical Physics Unit; 3Palliative
Care Unit; 5Surgery Unit, “John Paul II” Center for High
Technology Research and Education in Biomedical
Sciences, Catholic University, Campobasso; 4Radiothera-
py Department, Policlinico A. Gemelli, Catholic
University, Rome, Italy

Aim: This study evaluate the performance of VMAT in
the treatment of head and neck tumors in a simultaneous
integrated boost approach, assuming SIB-IMRT as a ben-
chmark.

Patients and Methods: CT datasets of 6 patients, pre-
viously planned and treated with fixed field step and
shoot IMRT (SS-IMRT), were used for re-planning with
double arc VMAT. All plans were generated with the tre-
atment planning system (TPS) Masterplan Oncentra
(Nucletron. The Netherlands) for an Elekta Precise linac
with 1 cm leaf MLC. Three PTVs were defined from the
respective clinical target volumes adding 4 mm with 3D
expansion. Dose prescription was 67.5 Gy at 2.25
Gy/fraction to primary tumour, 60.0 Gy at 2.00 Gy/frac-
tion to intermediate risk nodal region and 55.5 Gy at 1.85
Gy/fraction to low risk nodal region. All volumes were
treated simultaneously according to SIB approach.
Planning objectives for PTVs were V95%>95% and
107%<1% of prescribed dose. Planning organ at risk
volumes (PORV) were obtained from respective OARs
adding a 4 mm 3D expansion. Maximum doses to spinal
cord, brainstem and chiasma PORVs were limited to 45
Gy, 50 Gy and 50 Gy, respectively. For parotids,
D50%<30 Gy and Dmean<26 Gy were assumed as objec-
tives. Plans for SS-IMRT and VMAT were compared by
means of Dose-Volume Histograms (DVH). Minimum
doses (D99%), maximum doses (D1%), mean doses,
homogeneity and conformality index were used for plan
comparisons. The delivered time and the monitor unit
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(MU) number were analyzed to score the treatment effi-
ciency.

Results: Target coverage and homogeneity results
improved with VMAT technique compared to IMRT.
V95% increased from 98.2%, 98.4% and 98.2% (IMRT)
to 98.4%, 98.5% and 99.1% (VMAT) for PTV1, PTV2
and PTV3, respectively. For PTV1, V107% decreased
from 4.6% from 3.5% from IMRT to VMAT. D99%
increased from 63.0 Gy, 55.9 Gy and 51.7 Gy (IMRT) to
63.5 Gy, 56.6 Gy and 53.3 Gy (VMAT) for PTV1, PTV2
and PTV3, respectively. For spinal cord PORV, average
D1% decrease from 41.9 Gy and 40.0 Gy. On brain stem,
D1% was found 28.9 Gy and 31.5 Gy for IMRT and
VMAT, respectively. The D50% to the contra-lateral
parotid reduced from 24.9% (IMRT) to 24.5% (VMAT).
The mean number of MUs per fraction resulted to be 563
for IMRT and 496 for VMAT. Overall delivery time was
found 21.2 minutes for IMRT and 4.5 minutes for VMAT.

Conclusions. VMAT technique was able to deliver a
simultaneous integrated boost in head and neck tumours.
Double arc VMAT showed improvements in target dose
homogeneity and conformality and similar OARs sparing
as respect to IMRT technique. Overall, the VMAT plans
significantly reduced MU and treatment time as compa-
red to IMRT by 12% and 79%, respectively, making pos-
sible the delivery of SIB treatments in less than 4.5 minu-
tes on a Elekta Precise linac. 

P007
CLINICAL IMPLICATIONS FOR RADIOTHERAPY
PLANNING AFTER INDUCTION CHEMOTHERAPY
IN LOCOREGIONALLY ADVANCED HEAD AND
NECK CANCER

M. Fiore, R.M. D’Angelillo, S. Ramella, F. Cellini,
E. Ippolito, C. Greco, B. Floreno, L.E. Trodella,
A. Iurato, L. Trodella

Unità di Radioterapia Oncologica, Università Campus
Bio-Medico, Roma

Purpose. To determine the efficacy of induction chemo-
therapy with Cisplatin, 5-Fluorouracil and Cetuximab,
followed by concurrent Cetuximab and radiotherapy, in
patients with stages III or IV, no metastatic, head and
neck cancer.

Materials and Methods: The induction chemotherapy
regimen consisted of two cycles of Cisplatin 100 mg/m2
and 5-FU 1.000 mg/mq/die in continuous infusion on
Days 1-4, every 28 days and Cetuximab weekly dose of
250 mg/m2. 3-4 weeks after the completion of induction
chemotherapy, CT and MRI were performed in all
patients, PET/TC with 18 F-FDG only in selected
patients. Then patients underwent concurrent Cetuximab
and radiation therapy.
All patients received intensity-modulated radiotherapy
(IMRT). Dose prescription and volumes were a function
of response to induction chemotherapy: the total dose
delivered was 70 Gy (with conventional fractionation of
200 cGy/day) to PTV1 (including macroscopic disease
post-chemotherapy), 60 Gy to PTV2 (PTV1 and the high-
risk areas of microscopic disease, positive areas at dia-
gnosis but in remission after induction chemotherapy)

and 50 Gy to PTV3 (PTV2 and the low risk areas).
During treatment patients underwent weekly evaluations
with history, physical examination and count blood cells.
Toxicity was recorded according to the National Cancer
Institute Common Toxicity Criteria (version 3.0) scale.
Clinical response was evaluated 5-6 weeks after the end
of chemo-radiotherapy with CT total body and/or MRI
scan of head and neck. PET/TC with 18 F-FDG was per-
formed after 3 mounths from the end of treatment.

Results: From May 2007 to May 2011, 27 patients
have been enrolled. The median age was 58 years (range
33-83 years). All patients had a good performance status
(ECOG Score 0). None had undergone previous chemo-
therapy or radiotherapy. 5 patients had stage III disease,
22 patients stage IV. Tumor location was oral cavity for 8
patients, pharynx for 15 patients, larynx for 4 patients.
Hematological and no hematological toxicity were acce-
table during all treatment. 
26 patients were evaluable for clinical response.
Complete response rate was 77% and partial response
was 23%. 
With a median follow-up of 18 months, the approximate
2-year local control was 85%, with overall survival being
88%. Recurrences were all in-field (in the area of macro-
scopic disease after induction chemotherapy).

Conclusion: Induction chemotherapy with cisplati-
num, 5-fluorouracil and cetuximab followed by concur-
rent intensity-modulated radiotherapy with cetuximab
provides for a good locoregional control of disease. 
Adaptive dose prescriptions based on the volume after
chemotherapy is safe in terms of local control.
Results are encouraging and further study of the toxicity
and follow-up is needed to validate treatment effective-
ness.

P008
CLINICAL VOLUMES IN HELICAL TOMOTHERAPY
FOR ADVANCED AND RECURRENCE HEAD AND
NECK CANCER

E. Garibaldi, S. Bresciani*, D. Gabriele, E. Delmastro,
M. Stasi*, P. Gabriele

Radiotherapy Department and *Medical Physic, Institute
for Research and Treatment of Cancer (IRCC) Candiolo,
Turin

Purpose: In patients with advanced and recurrence head
and neck cancer (H&N) there are difficulties in treating
large volumes with high dose, particularly in cases of re-
irradiation. Helical Tomotherapy (HT) allows Intensity
Modulated Radiotherapy (IMRT) technique with simulta-
neous integrated boost (SIB) associated with daily Image
Guided Radiotherapy (IGRT). The aim of this study was
to assess the feasibility of IGRT by HT in these patients. 

Materials and Methods: Between October 2010 and
May 2011, 14 patients with advanced/recurrent H&N
cancer were enrolled in our study: 4 recurrences and 10
advanced H&N cancer. Mean age was 65.3 years. Seven
patients received concomitant chemotherapy. All patients
underwent fiber-optic endoscopy, CT imaging and MRI
imaging for staging and 18-FDG-PET-CT virtual-simula-
tion for both staging and treatment planning. The treat-
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ment volumes were: the gross tumor volume and positive
nodes, irradiated with curative doses (66-70.5 Gy in 30
fractions, 2.2-2.35 Gy/die); nodal levels at higher risk
with prophylactic doses (60 Gy/30 fractions); loco-regio-
nal nodes with prophylactic doses (54 Gy/30 fractions).
In patients previously irradiated total dose was determi-
ned on the basis of previous radiation treatment, and daily
dose was 1.8-2 Gy. The countered organs at risk were:
brain, brainstem, optic chiasm, optic nerves, lens, spinal
cord, parotid glands, mandible, temporal-mandibular
joint. Results were evaluated in terms of target coverage,
dose at OAR, acute and sub-acute toxicity (RTOG-
EORTC scale) and clinical outcome. Fiber-optic endosco-
py was performed 1 month after the end of RT. CT, MRI
and PET-CT imaging were performed 2-3 months after
treatment. 

Results: Average target coverage by 100% isodose
were 95% on PTV T, 98% on PTV N+ and 97% on PTV
prophylactic. On recurrent PTV the average target cove-
rage by 100% was 85%. Constraints at OAR (according
to QUANTEC) were always respected. All patients com-
pleted the treatment. One patient required interruption of
treatment for 2 days and one patient for 1 day. Five
patients required intravenous medical therapy, during
radiotherapy. Acute skin toxicity > G2 was observed in 3
patients. Acute mucous toxicity > G2 was: 6 patients. For
three patients re-planning during radiation treatment was
necessary because of relevant tumor volume reduction.
Three patients have a complete clinical response during
radiation treatment, confirmed at imaging. One patient
had a complete clinical response at the end of the treat-
ment confirmed on fiber-optic endoscopy. Five patients
have a clinical response > 50% and 2 patients < 50% at
the end of RT, confirmed at post-treatment imaging. Two
patients have a stable disease after RT, confirmed at post-
treatment imaging. 

Conclusion: Our initial experience shows that HT
allows delivering of high radiation doses to large and
complex volumes, with good precision resulting from to
the ability to verify daily set-up patients by megavoltage
cone beam CT. Dose escalation and SIB results in objec-
tive clinical responses already during radiation treatment
with possibility of re-planning, allowing for adaptive
radiotherapy. Close clinical monitoring of acute toxicity
is mandatory. Our results are absolutely preliminary, ima-
ging with PET-CT, CT or MRI, is mandatory for contou-
ring before the treatment and during radiotherapy for re-
planning and also at the end of radiotherapy for quantita-
tive response evaluation. 

P009
METABOLIC TUMOR VOLUME IN HEAD AND
NECK CANCER: IS EARLY PET-CT SCAN
PREDICTIVE OF RESPONSE IN PATIENTS
TREATED WITH INDUCTION CHEMOTHERAPY
FOLLOWED BY RADIOTHERAPY AND
CETUXIMAB?

E. Ippolito, M. Fiore, R.M. D’Angelillo, F. Cellini,
S. Ramella, B. Floreno, C. Greco, L. E. Trodella,
A. Iurato, L. Trodella

Radioterapia Oncologica, Università Campus Bio-

Medico, Roma

Purpose: To evaluate whether early FDG metabolic
response early is predictive for overall treatment respon-
se after induction chemotherapy followed by radiothera-
py (RT) and Cetuximab in patients with locally advanced
head and neck cancer. 

Materials and Methods: Patients with stages III or IV,
non metastatic, head and neck cancer underwent an
induction chemotherapy regimen ( 2-3 cycles of Cisplatin
100 mg/ m2 and 5-FU 1.000 mg/m2/die in continuous
infusion, days 1-4, every 28 days plus weekly Cetuximab
at the dose of 250 mg/ m2) followed by concurrent
Cetuximab and radiation therapy (total dose to tumor: 70
Gy/2 Gy pfr). FDG PET-CT scans were performed at
baseline, before induction chemotherapy, before and after
radiotherapy course. The metabolic activity of the tumor
was assessed determining the maximal standardized upta-
ke value (SUVmax) and the SUV reduction ratio (SRR)
on pre- and post-CT PET/CT scans. Receiving-operator
curve (ROC) analysis was performed to analyze the pre-
dictive value of SUV max (at diagnosis and after chemo-
therapy) and SRR in determining metabolic tumor
response (MTR) after overall treatment. MTR to overall
treatment was assessed by post radiotherapy PET-scan
and classified as complete or incomplete.

Results: Fifteen patients were evaluated. Average
SUVmax at baseline and after chemotherapy was 12.13
+4.36 (range, 6.0 to 21.0) and 5.07+5.27 (range, 0.0 to
20.0) respectively. Mean SRR% on pre- and post-chemo-
therapy PET/CT scans was 57.81+40.88 (range, 0.0 to
100.0). Metabolic response after radiotherapy was com-
plete in 11 patients (73.3%). Four (26.7%) patients sho-
wed a residual uptake in either primary tumor site or
regional nodes. With a median follow up of 12 months
(range, 7 to 41), all patients but one (n=14;93.3%) with
complete metabolic response after overall treatment were
free of recurrence. Baseline SUV max and SRR were not
found to be related with metabolic tumor response after
overall treatment. Only post-chemotherapy SUV max
was found to be predictive of metabolic tumour response
(cut-off point 7.9: AUC:0.864; IC95%:0.592 to 0.982;
OR: 30; p=0.010)

Conclusion: These data showed that early post che-
motherapy SUVmax is predictive of response to overall
treatment. If confirmed in a larger cohort of patients,
these results may be useful to select patients early during
treatment that could benefit from dose intensification or
alternative treatment.

P010
PATTERNS OF RELAPSE AFTER ENDOSCOPIC
SURGERY AND POSTOPERATIVE RADIOTHERAPY
(PORT) FOR INTESTINAL TYPE ADENOCARCINO-
MAS (ITAC): ANALYSIS OF A RETROSPECTIVE
SERIES OF 32 CONSECUTIVE PATIENTS

R. Luraghi1, M. Molteni1, S. Gottardo1, C. Mordacchini2,
L. Pozzi, M. Monciardini, P. Battaglia3, L. Volpi3,
P. Castelnuovo3, L. Conte2, P. Antognoni1
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1UO Radioterapia; 2Servizio di Fisica Sanitaria;
3Cattedra di Otorinolaringoiatria Università degli Studi

dell’Insubria, Azienda Ospedaliera Ospedale di Circolo e

Fondazione Macchi, Varese

Purpose: To evaluate the patterns of relapse in a retro-
spective series of 32 consecutive patients (pts) with
ITAC, after primary endoscopic surgery and PORT.

Materials and Methods: Between Jan 2003 and Sept
2010 at the RT Dept of Varese University Hospital 32 pts
(2 females and 30 males; mean age 67.8 yrs, range: 42-
79) received PORT after endoscopic surgery for ITAC.
MRI+CT staging:18 pts, CT:8 pts, MRI:6 pts. In 28
(87%) pts surgery consisted of endoscopic resection and
in 4 pts (13%) of combined endoscopic + cranial appro-
ach. Tumour sites were ethmoid in 25 pts (78%), turbina-
tes in 4 pts (12.5%), other sites in 3 pts (9.5%). In 7 pts
(22%) the tumour was confined to the site of origin and
in 25 pts (78%) it involved other sites. TNM 2002 was:
T1N0M0=3 pts (9%), T2N0M0=17 pts (53%),
T3N0M0=2 pts (6%), T4aN0M0=3 pts (9%),
T4bN0M0=7 pts (22%). Grading: G1=2 pts (6%), G2=27
pts (84%), G3=3 pts (10%). Resection margins: R0=25
pts (78%), R1=6 pts (19%), R2=1 pt (3%). 3DCRT was
used in 28 pts (87%) and IMRT in 4 pts (13%). In 29 pts
(91%) the CTV consisted of the primary tumour with
margins to cover local extension, 3 pts (9%) received
elective neck irradiation. 95% of PTV volume had to be
covered by at least 90% isodose; prescription doses were:
1.8-2 Gy/fract. up to 50-60 Gy ICRU; 24 pts (75%) recei-
ved total doses of >54 Gy; 1 pt stopped PORT after 18 Gy
due to brain metastasis; mean overall PORT treatment
time for the remaining pts was 44 days ±9 SD.

Results: Maximum grades of acute reactions
(RTOG/EORTC) were as follows: G2 mucositis in 7 pts
(22%), G2 dermatitis in 2 pts (6%), G2 conjunctivitis in 7
pts (22%), G2 dysphagia in 2 pts (6%), G2 xerostomia in
3 pts (9%). There were no G3+ acute reactions nor G2+
late reactions. Two pts (6%) required positioning of lacri-
mal stents during the follow-up. Mean follow-up was
34.5 mos (range: 6-97). Two pts (6%) had local recurren-
ces inside the PTV, at 12 and 15 mos; 3 pts (9%) develo-
ped distant metastasis. There were no neck recurrences.
Actuarial 5-yr LRC and CSS are 93%±4.79 (95%CI) and
80.9%±9.18 (95%CI),respectively. 25 pts are alive, 1
with local relapse and 24 (75%) disease-free; 4 pts died of
tumour progression (1 local relapse, 3 metastasis); 2 pts
died of other causes, 1 pt died of a brain abscess 6 mos
after surgery. 

Conclusion: Our data confirm that endoscopic resec-
tion followed by PORT is an effective approach for ITAC,
and PORT primary tumour CTVs are adequate.

P011
FDG-PET/CT FOR TARGET VOLUME DELINEATION
IN THE INTENSITY-MODULATED RADIOTHERAPY
WITH SIMULTANEOUS INTEGRATED BOOST
(IMRT-SIB) AND CONCURRENT CHEMOTHERAPY
(CHT) FOR LOCOREGIONALLY ADVANCED
OROPHARYNX SQUAMOUS CELL CARCINOMA:
PRELIMINARY RESULTS

A. Magli, E. Moretti*, M. Polsinelli, T. Ceschia,
M. Signor, O. Geatti§, R. Padovani*, S. Fongione

SOC di Radioterapia Oncologica - Azienda Ospedaliera-

Universitaria S.M. della Misericordia, Udine; *SOC di

Fisica Sanitaria - Azienda Ospedaliera-Universitaria

S.M. della Misericordia, Udine; §SOC di Medicina

Nucleare - Azienda Ospedaliera-Universitaria S.M. della

Misericordia, Udine

Background: Locoregional control remains a challenge in
the management of advanced head-and-neck squamous
cell carcinoma. Moderate hypofractionation IMRT-SIB
has gained interest as a means of radiotherapy accelera-
tion because of the convenience of single daily fractions
and no need to generate separate boost plans [1]. 
Dose painting with IMRT can escalate radiation dose to
target volumes identified by functional imaging such as
FDGPET and has potential to improve the therapeutic
ratio. The optimal method of FDGPET image segmenta-
tion remains unclear.

Purpose: To evaluate acute, late toxicity and early
outcome of IMRT-SIB in radical locally advanced oro-
pharynx squamous cell carcinoma patients with dose
escalation to PET/CT positive tumor sub-volumes.

Methods and Materials: Between March and June
2009, 5 consecutive patients with advanced HNSCC
received IMRT-SIB. The doses were 67.5, 60.0, and 54
Gy in 30 daily fractions to the planning target volumes for
GTV disease, high-risk nodes, and low-risk nodes,
respectively. Concurrent CHT was given for all patients
(CDDP 100 mg/mq; Q28).
All the patients underwent diagnostic FDG-PET/CT. The
PET/CT and the simulation CT-images were transferred
to MIM Software( MIM Software Inc.). On PET scan,
GTVs were delineated employing a gradient-based seg-
mentation method. The CT component of the PET/CT
scan was registered by using deformable technique to the
CT-scan. Subsequently deformation warps were used to
transfer PET-GTV from the PET-scan to the planning CT-
scan. 

Results: Of the patients, 100% completed chemora-
diotherapy as prescribed. The median treatment duration
was 42 days (range, 37–48 days). Grade 3 mucositis and
dermatitis occurred in 2 patients and 1 patient, respective-
ly. Grade 2 xerostomia occurred in 1 patient. Median fol-
low-up of 10.3 months (range, 9 –12 months) 100% were
feeding tube free after therapy. no soft-tissue fibrosis,
esophageal stricture, and trismus occurred. The complete
clinical response rate was 100%.

Conclusions: These preliminary findings show that
IMRT-SIB with dose escalation to 18FDG-PET positive
tumor sub-volumes is a feasible technique also when
administered concurrently with CHT and might also
prove to be biologically more effective.

References:
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P012
IMPACT OF 18FDG-PET ON GROSS TUMOUR
VOLUME (GTV) DELINEATION IN HEAD AND
NECK CANCER

R. Marchese*, D. Genovesi°
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Azienda ospedaliero-universitaria “Ospedali Riuniti”,
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Introduction and Aim: It has been demonstrated that posi-
tron emission tomography (PET) can improve the accura-
cy of Gross Tumour Volume (GTV) delineation for radia-
tion therapy planning. Moreover PET with 18FDG may
facilitate dose escalation to reach the optimal localization
and definition of the target volume trying to deliver the
highest dose to the tumor and the lowest dose to the nor-
mal tissues. This work aims to delineate GTV in our
experience thanks to the knowledge of new imaging
methods. It has been analyzed definition of radiotherapy
volumes thank to the evaluation of both Computed
Tomography (CT) and PET interobserver variation and
analyzing changes in interobserver variation with the use
of coregistered CT/PET imaging. 

Material and Methods: Three patients (case A, case B
and case C) with head and neck cancer were eligible for
this analysis. They were referred for radical radiotherapy
since they were not candidates for surgery. Case A was a
IV clinical stage (T4N2M0) oropharyngeal cancer (left
tonsil) patient. Case B was a IVA clinical stage
(T3N2M0) supraglottic laryngeal cancer patient and case
C was a clinical IIIB stage (T1N2M0) nasopharyngeal
cancer patient. They all underwent a co-registered
TC/PET before any form of treatment. Foci of abnormal
FDG uptake with standardized uptake values of 2.5 or
greater were considered tumor. We proceeded to the soft-
ware fusion of the CT with the PET image. Five experien-
ced radiation oncologists independently outlined contours
of the GTV-T and each observer defined two sets of volu-
me. The first set volume was delineated using only the
information contained within the CT scan to obtain the
GTV based on CT images (CT-GTVT). The second set
volume was delineated using CT/PET fusion image infor-
mation to obtain the GTV based on PET images (PET-
GTVT). The CT-GTV volumes were defined without the
knowledge of PET information. The CT-GTVT and the
PET-GTVT volumes were compared by the concordance
index, defined as the ratio of the intersection (A B) of the
2 volumes to their union (A B); that is, concordance
index= (A B)/(A B). This index varied between 0 (com-
plete disagreement) and 1 (perfect concordance). The
inter-observer coefficient of variation (CV), defined as
the standard deviation of the mean divided by the mean,
was calculated. Moreover, for each case and each volume,
the ratio of the largest to smallest volume was measured
which provided a readily understandable impression of
the magnitude of the variation.

Results: Volumes expressed in cc, mean, ratio and CV
are shown in the table below. For the three cases (A, B
and C), the mean GTV-T volume based on CT (CT-

GTVT) was 37.4 cc (range 17.4-55.3), 17.6 cc (range
10.6-37.3) and 4.9 cc (range 2.4-6.6), respectively. The
mean GTV-T volume based on PET/CT (PET-GTVT)
was 42.3 cc (range 34.6-49.8), 10.6 cc (range 7.4-12.6)
and 3.8 cc (range 3.0-5.1), respectively. The mean value
of concordance index for each pair of observers reached
0.49 for CT-GTVT and 0.76 for PET-GTVT. 
Conclusions: Our experience showed that in general the
PET-GTV volumes were smaller than CT-GTVTs for
head and neck tumours. For 2/3 of head and neck cases,
CT-GTVTs were reduced with the use of PET and also the
interobserver variability was significantly improved with
the use of CT/PET image. In conclusion, 18FDG-PET is
desirable since it can improve the accuracy of GTV deli-
neation reducing interobserver variability and facilitating
boost planning and dose escalation.

P013
MRI AND FDG PET-CT FOR THE DELINEATION OF
TARGET VOLUME OF OROPHARYNGEAL AND
NASOPHARYNGEAL CANCER TREATED BY IMRT

L. Masini1, L. Deantonio1, T. Caltavuturo1, C. Pisani1,
G. Loi2, M. Brambilla2, M. Krengli1

1Department of Radiotherapy; 2Medical Physics,
University Hospital “Maggiore della Carità” , Novara

Purpose: The combination of the functional information
from FDG PET-CT with the anatomical information from
MRI may increase the accuracy of delineation and conse-
quently improve the coverage of the tumour, while redu-
cing the dose to surrounding healthy tissues. This study
describes the use of PET-CT and MRI in our institution
for identification and delineation of target volumes in
oropharyngeal and nasopharyngeal cancer treated with
IMRT.

Material and Methods: Since 2009, 21 patients, with
stages II-IV squamous cell carcinoma (13 oropharyngeal,
8 nasopharyngeal) were treated with IMRT concomitant
to platinum-based chemotherapy. PET-CT was performed
with patients immobilized in a customized thermoplastic
mask. Contrast-enhanced T1 and T2 MRI were co-regi-
stered with PET-CT images using mutual information on
the bony anatomy. GTVs, CTVs and OARs, outlined by
PET-CT and MRI by two radiation oncologist, were com-
pared quantitatively and qualitatively. GTV-PET was
delineated using a homemade gradient-based segmenta-
tion method. The patients were treated with IMRT, 16 of
them with SIB, delivering a median dose of 69.09 Gy
(range 68.8-70.4) in fractions of 2 Gy (range 2-2.22 Gy)
to the primary tumour and metastatic cervical lymph
nodes, and 53.8 Gy in fractions of 1.8 Gy (1.65-2 Gy) to
the electively treated neck nodes.

Results: In 6 patients (22%), PET-CT resulted in
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change of lymph node stage: positive lymph nodes were
detected in 3 cases in the contralateral neck and in 3
patients in the ipsilateral neck (in 1 of them with multiple
locations). As for the volume delineation, PET-CT-GTV
was smaller than MRI-GTV with a mean difference of 6.2
cc (range 12.2-3.2 cc). The median MRI-GTV was 53.8
cc (range 6.5-62.6 cc) and the median PET-GTV was 41.2
cc (3.2- 50.3 cc). We analyzed GTV delineation variabili-
ty between the two physicians on MRI and on PET/CT
fusion. The mean interobserver variability with MRI was
2.2 cc (range 1.9-2.5cc) and with PET-CT was 1.3 cc
(range 0.9-2.5 cc).

Conclusions: MRI and PET-CT allow an optimal
morphological definition and a biological characteriza-
tion of target volume. This information can be used for
the optimization of treatment plan and for the definition
of biological target volume that could be considered for
radiation boost dose by SIB.

P014
COMPARISON BETWEEN TWO DIFFERENT DOSE
PRESCRIPTION MODALITIES IN HEAD AND NECK
CANCER PATIENTS TREATED WITH TOMOTHERAPY

B. Meduri1, P. Barbieri1, A. Bruni1, P. Giacobazzi1,
G. Gottardi2, G. Guidi2, B. Lanfranchi1, E. Mazzeo1,
M. Parmiggiani1, E. Turco1, F. Bertoni1

1U.O. Radioterapia Oncologica, Azienda Ospedaliera

Universitaria Policlinico di Modena; 2Fisica sanitaria,

Azienda Ospedaliera Universitaria Policlinico di Modena

Purpose: To compare two different dose prescription
modalities for IMRT head-and-neck treatments calculated
with Tomotherapy unit in terms of homogeneity index
(HI), conformity index (CI) and difference between
D50%, D98%, D95%, D5% and D2%. 

Methods and Materials: Although ICRU 83 does not
recommend any particular value for a prescription, it sug-
gests that the median absorbed dose, D50 % (dose absor-

bed by 50% of the entire volume), can be a good measu-
re of a typical absorbed dose in a relatively homogeneou-
sly irradiated tumor.
Furthermore, ICRU 83 points out that D98% (also desi-
gnated as Dnear-min) should replace the D100 % (com-
monly called “minimum absorbed dose”) because “mini-
mum absorbed dose” might not be accurately determined
since it is often located in a high-gradient region at the
edge of the PTV, making it highly sensitive to the resolu-
tion of the calculation and the accuracy of delineating the
CTV or determining the PTV. Same comments can be
yield for the “maximum absorbed dose” which should be
replaced with D2% also designated as Dnear-max . Both
recommendations serve the same purpose: to report an
absorbed dose that is not reliant on a single computation
point.
We compared 10 Tomotherapy treatment plans for head
& neck patients evaluating two different prescription
modalities: 1) 100% prescribed dose to 95% of the enti-
re volume and 2) 100% prescribed dose to 50% of the
entire volume, employing D98% near max (95% of
D50%) and D2% near min (107% of D50%) previously
calculated to define the extent of high- and low-dose
regions as defined by ICRU 83. Difference in terms of
D50%, D98%, D95%, D5%, D2%, CI
(VPTV+TV/TVPTV2 where TV=the volume enclosed
by the prescription dose-line and TVPTV= the volume
of PTV within TV) and HI ([D2%-D98%]/D50%) were
calculated for PTV.
Results: D50% (median dose), D98% (near min), D95%,
D5% and D2% (near max) are lower using the prescrip-
tion modality defined by ICRU 83. CI and HI are similar
using both prescription modalities (see table 1)

Conclusions: Different prescription modalities for the
same reference dose yields to a considerable difference in
terms of absorbed dose to the target volume. Any institu-
tion should carefully consider these differences before
shifting from its previous prescription modality to the
ICRU 83 one. These dosimetric data should also be cor-
related with clinical outcomes: response rate, toxicity.
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Table 1: schematic representation of nodal volumes on the basis of tumour localization and its extension. 

P015
IMRT IN HEAD AND NECK CANCER: OUR
EXPERIENCE IN CLASSIFICATION OF NODAL
SUBCLINICAL INVASION RISK ON THE BASIS OF
PRIMARY LOCALIZATION AND EXTENSION

D. Russo*, A. Papaleo*, A. Leone*, F.P. Ricci*,
E. Cavalera*, M.G. Natali†, M. Santantonio*

*U.O. Radioterapia Oncologica,†U.O. Fisica Sanitaria-

Ospedale “Vito Fazzi”- Lecce

AIM: Head and Neck cancer is characterized by an high
incidence of nodal metastasis, even in clinical and ima-
ging absence of disease’s evidence. Prophylactic dose of
50 Gy in 3DCRT has been adopted as a compromise bet-
ween microscopic disease control and dose limitation to
spine.
The purpose of this study is to identify high risk nodal
volumes to receive high dose IMRT, improving the
tumour control probability without arising dose to spine
and at least one parotid gland.

Methods: Since November 2008, twenty-five patients
affected by head and neck cancer underwent to simulta-
neous integrated boost using a rotational IMRT with a
dynamic MLC (15 pts with Serial Tomotherapy and 10
pts with VMAT). On CT scan were defined PTV1 (prima-
ry and metastatic lymph nodes), PTV2 (lymph nodes at
high risk of subclinical invasion) and PTV3 (lymph nodes
at low risk of subclinical invasion). Prescription doses
were 69.9 Gy in 2.33 Gy fractions to PTV1, 60 Gy in 2
Gy fractions to PTV2 and 54 Gy in 1.8 Gy fractions to
PTV3 [1]. Overall treatment time was 6 weeks. 
Lymph nodes contouring was performed according to
Bruxelles guidelines [2,3]. PTV2 and PTV3 were indivi-
duated on the basis of surgical specimens and pattern of
failure after radio-chemotherapy described in literature
[4,5]. High risk nodal levels were defined when the per-
centage of microscopic metastasis detected in prophylac-
tic neck dissection was superior than 10%.

Doses to spine and parotid glands, evaluated on DVH,
were used as toxicity predictors.

Results: The schematic representation of nodal volu-
mes for each head and neck sub site is shown in table 1.
Median dose to contralateral parotid gland was 31,5 Gy.
In 4 patients treated with VMAT it was possible to obtain
bilateral parotid sparing (Dmean < 30 Gy). In all the 25
treatment plans, dose to spine never exceeded 45 Gy.
Because of daily set-up control, DVH evaluation were
effectuated adding portal imaging fields in AP and lateral
projections with 2 m.u. for each one.

Conclusions: High doses prophylactic nodal irradia-
tion is quite feasible using an IMRT plan. Detection of
high risk nodal volumes which should receive high dose
could be useful in improvement of tumor control proba-
bility without arising doses to organ at risk and toxicity
pattern. Our schematic proposal seems to be easy in clini-
cal application and allows acceptable dosimetric results. 
A longer follow up, at least 5 years, is necessary to defi-
ne pattern of nodal failure in patients receiving high dose
irradiation. 
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P016
TOMOTHERAPY IRRADIATION IN PATIENTS WITH
RHABDOMYOSARCOMA OF THE HEAD AND
NECK: TWO CASE REPORT

D. Toledo, D. Borrelli, M. Muto, G. Panelli, A. Pepe,
F. Cammarota, P. Muto.

Emicenter - Fondazione Muto Onlus, Napoli

Aim: To estimate the clinical volumes, the technical fea-
sibility and the acute toxicity in the treatment of pediatric
pts with rhabdomyosarcoma of the orbit or sinus with HT

Patients and Methods: Between 2009 and 2011 we
treated with HT 2 pts (14 and 8 years old).The 1°pt was
affected by a rhabdomyosarcoma of the L maxillary sinus
region, solid alveolar variant, treated with non-radical
surgery(SX) followed by ChT prot.RMS 2005. The 2°pt
was affected by an alveolar rhabdomyosarcoma origina-
ting from the anterior orbital muscle, recurrencing after
ChT(Prot.RMS 2005) followed by EBRT with 45Gy in
2008. The pts before the beginning RT have been subor-
dinates to PET-CT scan with acquisition of axial sections
using a personalized immobilization device(thermopla-
stic masks).Daily before treatment the repositioning of
the pts has been verified by integrated system IGRT for to
execute the necessary corrections in order to obtain the
exact superimposition of the images.The pt with maxilla-
ry sinus localization received 50.4Gy(28fr);the pt with
periorbital localization received 40Gy(20fr). The acute
toxicity has been estimated with RTOG

Results: The high conformation of the beams offered
by HT has concurred a good coverage of PTVs maintai-
ning dose of tolerance to the OAR. For the 1°pt: PTV
DMax 55,03Gy,R eye Dmed 6,4Gy,L eye Dmed 6,5Gy,R
crystalline Dmed 2,9Gy,L crystalline Dmed 4,6Gy,R
optic nerve Dmed 19,5Gy,L optic nerve Dmed
19,9Gy,chiasm Dmed 15,3Gy,pituitary Dmed 16,8Gy,L
TM Dmed 17,6Gy. For the 2°pt: PTV DMax 40,9Gy,R
eye Dmed 3Gy,L eye Dmed 10,2Gy,R crystalline Dmed
1,4Gy,L crystalline Dmed 4,1Gy,R optic nerve Dmed
18,2Gy,L optic nerve Dmed 36,5Gy,chiasm Dmed
7,9Gy.High doses that exceeded the constraints were
justified from the proximity to PTV. The treatment has
been well tolerated: the 1° pt presented only a
dermatitisG1 and mucositisG2 treated with VitE creams
and mouthwash;the 2 ° pt did not present any
symptom.The last FU (PET-CT ) has evidenced no evolu-
tion of disease in both pts 

Conclusion: Despite the poor prognosis, RT with
ChT, as a completion of SX(in case of non-radical SX), or
alone, (when inoperable), appears to be an important the-
rapeutic option for local control disease, and above all to
improve the QoL of pts.For this, HT allowing a high dose
conformation and a greater dose homogeneity is the only
technique capable of irradiating disease areas surrounded
by sensitive areas, achieving complete coverage of the
target with exclusion of surrounding structures

P017
IMPACT OF GEOMETRIC ARRANGEMENT OF RT
VOLUMES ON DOSIMETRIC PLANNING GOALS.
RESULTS OF A STUDY FOR HEAD AND NECK
CANCER

S. Tomatis1, M. Carrara1, G. Naldi2, E. Orlandi3,
M. Palazzi4, C. Fallai3, G. Zonca1
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Aim: The positional relation between the tumor volume
and organs at risk (OARs) is an important facet of the
radiotherapy planning management. In the present work,
the role played by the geometrical setup of the radiothe-
rapy volumes on the quality of a treatment plan is investi-
gated by means of a correlation analysis.

Materials and Methods: The study is based on a popu-
lation of 81 patients treated for head and neck cancer bet-
ween 15/01/2008 and 01/03/2010 at our institution. All
patients were treated with IMRT technique up to a dose of
70 Gy in the primary tumor site (HD-PTV). The geome-
trical relationships among the structures involved in the
radiotherapy plan were evaluated using a specific functio-
nal descriptor called the Expansion Intersection
Histogram (EIH), defined as the intersection between an
OAR and the target volume, while the target is expanded
in 3D. For each OAR, three main features were extracted
from the EIH function: “separation”, i. e., the expansion
in mm required to the target to “touch” the organ (tangen-
cy condition); “overlap” between target and OAR, and
“trend”, i.e., the first derivative of the EIH function at the
tangency condition. Healthy structures geometry was
quantified for spinal cord, brainstem, optical pathways
and parotids. The impact of the structures geometry and
the treatment plan results was evaluated with a correla-
tion analysis between all extracted parameters and the
percent of the HD-PTV volume covered by at least the
95% of the prescription dose (V95%) or the mean dose to
the organ.

Results: All separation parameters for spinal cord,
brainstem and optical pathways showed highly signifi-
cant correlations (p < 0.01) with V95%. Correlation coef-
ficient, r, ranged from 0.38 to 0.46. Overlap mostly occur-
red for parotid glands only, but it did not show any signi-
ficant association with target coverage. Salivary glands
separation was significantly correlated with V95% for the
contralateral parotid alone (r = 0.28, p = 0.01) whereas
separation (r = -0.31), overlap (r = 0.34) and trend (r =
0.31) for the omolatral gland resulted to be significantly
associated to its mean dose (p<0.01). Finally, trend for
brainstem resulted to be significantly correlated (r = -
0.25, p = 0.03) with V95%

Conclusions: Data demonstrate a significant correla-
tion between the geometric arrangement of healthy struc-
tures and treatment plan dosimetry. The EIH method
could be used to evaluate the treatment quality and
improve planning optimization.
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OROPHARYNX CANCER: EVALUATION OF
CLINICAL OUTCOME ACCORDING TO HPV
STATUS AND RADIOTHERAPY TECHNIQUE

V. Vanoni°, E. Bragantini*, A. Bolner°, A. Delana^,
G. Fellin°, E. Magri°, G. Pani°, S. Mussari°, M. Nagliati°,
L. Menegotti^, L. Tomio°

°U.O. Radioterapia, Ospedale S. Chiara, Trento; *Servizio

Anatomia Patologica, Ospedale S. Chiara, Trento;
^Servizio Fisica Sanitaria, Ospedale S. Chiara, Trento

Purpose: To analyze the correlation between HPV status,
radiotherapy technique and outcome for oropharyngeal
cancer.

Materials and Methods: Between September 2005
and September 2008, 62 patients with oropharynx cancer
were treated at our department with exclusive primary
radiotherapy+/-chemotherapy. Thirty-five pts (56.5%)
had stage IV disease (all M0); 17 pts (27.4%) had base-
of-tongue cancer and 34 pts (54.8%) had tonsillary can-
cer. In 33 pts (48.4%) radiotherapy was combined with
concomitant chemotherapy (cis-platinum). Seventeen pts
(27.4%) underwent 3D-planned simplified conventional
three-field radiotherapy (3D-S) with a single isocenter,
followed by off-cord photon beam treatment with elec-
tron dose supplement to neck nodes and finally a 3D con-
formal boost. We delivered a dose of 50Gy to the electi-
ve lymph node target (CTV1) (off cord at 44Gy) and
70Gy to gross primary tumor and clinically involved
lymph nodes (CTV2). Twenty-two pts (35.5%) under-
went 3D advanced radiotherapy (3D-A), with a 5- or 7-
field conformal technique (50Gy CTV1; 70Gy for
CTV2). Twenty-three pts (37.1%) underwent IMRT treat-
ment with simultaneous integrated boost (SIB) with 2
dose levels (54-66 Gy in 30 fractions) or 3 dose levels
(54-60-69 Gy in 30 fractions). HPV status was analyzed
by p16-immunohistochemistry and HPV molecular biolo-
gy using the CINtec® Histology V-Kit for qualitative
detection of p16-antigen on tissue sections prepared from
formalin-fixed, paraffin-embedded biopsies. Both nucle-
ar and/or cytoplasmic positive staining resulted in the
patient to be scored p16-positive.Molecular analysis was
performed by nested PCR using primers against the well-
conserved HPV L1 consensus region.

Results: Mean follow up is 28 months (range 5-61).
27 pts (43.5%) were p16-positive while 29 pts (46.8%)
were HPV-positive and 20 pts were positive for both. No
differences in terms of number of pts with stage IV disea-
se or of percentage of combined chemo-radiation treat-
ments were found in the two groups. DFS at 3 years for
the p16-positive and p16-negative group was 76.2% and
58.4%, respectively (p=.03) OS at 3 years was 68.2% and
44.1%, respectively (p=.002). In the p16-positive group,
no statistically significant differences were found for the
three different RT techniques for DFS at 3 years while for
p16-negative patients, DFS for 3D-S, 3D-A and IMRT
was 30% , 63% and 87% (p=.05).

Conclusions: The use of IMRT with SIB seems to be
more relevant for outcome of HPV/p16-negative pts than
for HPV/p16-positive pts in our series, indicating that
IMRT with SIB can improve the worse a-priori prognosis

of HPV/p16-negative patients. Further studies must be
performed to confirm this hypothesis.

VOLUMI CLINICI NELL’IRRADIAZIONE DELLE
NEOPLASIE PROSTATICHE

P019
HYPOFRACTIONATED RADIOTHERAPY WITH IGRT
IN LOW-RISK PROSTATE CANCER: RESULTS OF
ACUTE TOXICITY

V. Armosini, M.Valeriani, G. Scalabrino, B. D’Andrea,
B. Campanella, F. Monaco, E. Tosi, R. Maurizi Enrici

Cattedra di Radioterapia, 2^ Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”

Purpose: Hypofractionation present crescent interest on the
tyreatment of prostate cancer. We have evaluate the acute
toxicity in patients with low-risk prostate cancer treated
with hypofractioneted IGRT treated in our institution.

Methods and Materials: Between March 2007 and
March 2011 we have treated 20 patients with low- risk
prostate cancer (T1-T2 and Gleason score ≤6 and PSA ≤
10 ng/ml)). The median age was 74 years (range 59–80).
Median PSA at the diagnosis was 4.55 (range 1.98-8.43).
All patients underwent prostate biopsy. Stage was cT1c in
5/20 (25%) patients; cT2a in 8/20 (40%) patients; cT2b in
3/20 (15%) patients; cT2c in 4/20 (20%) patients.
Gleason score was 6(3+3) in all cases. All patients perfor-
med a first simulation CT scan with 2,5 mm slice thick-
ness to execute 3D conformal planning. They were
immobilized in supine position with a footlocker. All
patients were treated with a total dose of 45Gy on semi-
nal vescicles and 60 Gy on prostate, 3Gy per fraction 5
times a week and a total time of 4 weeks. Margin from
CTV to PTV was 5 mm in all directions. The external
beam radiation therapy was performed with image guided
technique (IGRT), with daily cone-beam TC.

Results: Median follow-up was 10.5 months (range 2-
45 months). the acute genitourinary toxicity was grade
1–2 in 6 patients (30%); the acute gastrointestinal toxici-
ty was grade 1-2 in 1 patients (5%); no one ever presen-
ted acute toxicity of grade 3-4 nor gastrointestinal toxici-
ty nor genitourinary.

Conclusion: This study showed that the hypofractio-
nated radiation therapy was well tolerated with a low
grade of acute toxicity; but it need longer follow-up to
determine possible late toxicity and local control.

P020
VALIDATION OF T2 AND DIFFUSION WEIGHTED
MAGNETIC RESONANCE IMAGING WITH
PATOLOGY FOR TUMOR IDENTIFICATION IN THE
PROSTATE: PRELIMINARY RESULTS

D. Beldì1, G. Apicella1, L. Deantonio1, T. Caltavuturo1,
G. Loi2, A. Stecco3, R. Boldorini4, M. Krengli1

1Department of Radiotherapy, 2Medical Physics,
3Radiology, 4Pathology, University Hospital “Maggiore
della Carità”, Novara, Italy
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Purpose: Increasing radiation dose to the entire prostate
can reduce the risk of biochemical failure in prostate can-
cer patients. Recurrences are mostly located at the site of
the primary tumour. T2 weighted (T2w) and diffusion
weighted (DW) magnetic resonance imaging (MRI) have
been studied for prostate cancer imaging to obtain a pro-
per delineation and an additional boost dose to the gross
tumour volume (GTV) for treatment planning. In this
study, a tissue processing and registration method is pre-
sented, which can be able to validate MRI based tumour
identification with their pathological reference findings.

Material and Methods: Five patients with biopsy pro-
ven prostate cancer have been included thus far. Mean
age was 64 year, mean PSA 17 ng/ml, GS 7-10, patholo-
gical stage T2a-T3b. Prior to prostatectomy all patients
underwent a T2w and DW-MRI with 3 mm thickness
axial slices. In the same day, a CT scan was also acquired
in the same position. These data sets were coregistered.
Radical prostatectomy specimens were dissected and exa-
mined histopathologically in a uniform manner. The
macroscopic slices and the hematoxylineosin stained sec-
tions were digitized and compared with MRI. After regi-
stration, the hematoxylineosin stained sections and the
T2w and DW-MRI were compared in order to investiga-
te the correspondence of the lesions and the minimal size
of tumours that could be detected.

Results: In total, 12 lesions were delineated in five
prostate glands by the pathologist. From these lesions,
8/12 (66.7%) lesions on T2w MRI and 6/12 (50%) on
DW-MRI were detected by two radiation oncologist and
by a radiologist. The smallest tumour lesion detected by
T2w and DW-MRI was 0.2 cc. The largest tumour lesion
detected by DW-MRI was 1.69 cc and by T2w-MRI was
1.41 cc.

Conclusions: From these preliminary results a good
correspondence between the tumour on the macroscopic
slices and the hematoxylineosin stained sections and the
regions that seem suspicious on the MRI can be apprecia-
ted. We need a larger number of patients to validate the
present methodological approach.

P021
TOMOTHERAPY IN POSTOPERATIVE PATIENTS
WITH PROSTATE CANCER: EVALUATION OF
ACUTE TOXICITY

D. Borrelli, D. Toledo, M. Muto, G. Panelli, A. Pepe,
F. Cammarota, P. Muto

Emicenter - Fondazione Muto Onlus, Napoli

Aims: To estimate the acute toxicity in postoperative Hi-
Art Tomotherapy for prostate cancer.

Patients and Methods: Between 2009 and 2010 we
treated 28 patients for localized prostate cancer to 62 Gy
or 66 Gy using Hi-Art Tomotherapy. The median age at
diagnosis was 65 years (54-77 years). The median
Gleason Score was 7 (5-9). The median PSA was 18.6
(1.9-35.4). Ten patients were treated with Bicalutamide,
four treated with Bicalutamide + Leuprorelina acetate,
one patient treated with Leuprorelina acetate alone. In all
patients was performed a pre treatment CT scan and pre-
pared a restraint system. CT simulation and RT sessions

were conducted in conditions of full bladder and upright
vacuum. The GTV was represented by the tumor bed in
17 patients and tumor bed and the corresponding nodal
stations in 11 patients whit SIB (Simultaneous Integrated
Boost). The PTV was represented by the GTV + 7 mm of
expansion margins in all directions except posteriorly by
5 mm. The daily dose was 2 Gy per fractions to the tumor
bed and 1.6 Gy simultaneously to the PET positive nodal
stations. In the validation of the plan a particular attention
has been placed to the doses of tolerance to the OAR and
to the of the PTV with at least the isodose of 95%.
Toxicity was graded according to the Radiation Therapy
Oncology Group (RTOG), IIEF and IPSS. The acute rec-
tal and bladder was compared with that of reported in the
literature of patients treated with 3DCRT.

Results: The incidence of late rectal toxicity RTOG
Grades 1, 2, and 3 was 25 % (7 patients), 7,1 % (2
patients) vs 15% (in literature), and 0 % vs 7% (in litera-
ture) respectively. The incidence of late urinary toxicity
RTOG Grade 1, 2, and 3 was 21.4% (6 patients), 7.1% (2
patients) vs 12 % (in literature), and 0 % vs 6% (in litera-
ture) respectively. The urinary and rectal toxicity was
higher in the group of patients in which the PTVs inclu-
ded the pelvic lymph nodes.

Conclusions: Using the Tomotherapy Hi-Art for the
adjuvant treatment in patients with prostate cancer has
significantly reduced the acute toxicity and, from a preli-
minary analysis of follow-up to 12 months, but chronic
toxicity. Given the excellent results obtained, the low
toxicity and found confortatti studies reported in the lite-
rature, we have begun new protocols of dose escalation,
largely in high-risk patients.

P022
IGRT WITH CONE-BEAM CT FOR PROSTATIC
CANCER. CAN WE REDUCE PTV’S MARGINS?

M.G. Calvanese*, F. Lepone, R. Manzo, P. Murino,
F. Cammarota, P. Muto§, V. Ravo

UOC Radioterapia PO Ascalesi ASLNA1 - Napoli;
*Dipartimento Diagnostica per Immagini e Radioterapia
Seconda Università di Napoli; § UOC Radioterapia INT
Pascale - Napoli

Aim: To demonstrate the advantages deriving from the
use of ConeBeamCT (CBCT) in the reproducibility of the
radiotherapy treatment for prostate cancer and, in per-
spective, in reducing acute and late toxicities and (in a
next future) PTV margins.

Materials and Methods: From July 2008 to December
2010 we enrolled 51 patients that were submitted to mul-
tiple CBCT procedures. In Group A (40 patients) (median
age 74 years; median Gleason 6, range 5-9) were included
patient treated with radical exclusive radiotherapy . In
Group B were included 11 patients (median age 67;
median Gleason 7, range 5-8) that underwent adjuvant
postoperative radiotherapy. In Group A the prescribed
total dose was of 74 Gy, with exclusion of seminal vesi-
cles at an absorbed dose of 66 Gy. In Group B the delive-
red total dose was of 66 Gy. We obtained PTV from CTV
expansion of 8 mm anteriorly, laterally, cranial, caudally,
and 5 mm posteriorly, with a ROI limiting procedure.
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Corrections of isocenters position were made at first in an
automatic modality and eventually corrected manually.

Results: At the end of IGRT treatment median I-PSS
score of the 51 patients was 10 (range 1-27).
Specifically we registered a median I-PSS score of 10
(range 1-27) in Group A and a median score of I-PSS of
9 (range 1-17) in Group B. We registered in the whole
group a G3 acute urinary toxicity in 21.6% (11/51
patients) and G2 acute urinary toxicity in 33%. G3 acute
urinary toxicity in Group A was 20.0% (8/40) while in
Group B it was of 27.3% (3/11). G2 acute urinary toxi-
city in Group A was of 32.5% (13/40), and 36,4% (4/11)
in patients of Group B. We observed G3 rectal toxicity
in 2.0% of patients (1/51), respectively 2.5% (1/40) in
Group At and 0.0% (0/11) Group B.; G2 median rectal
toxicity was of 8.0% in all patients (4/51), 7.5% in
patients of Group A (3/40) and 9.0% in patients of
Group B (1/11). 
Subsequently patients were followed up for a median
period of 8 months. At follow up the 40 patients of
Group A, treated with 74 Gy, had a median score of I-
PSS of 3 (decreasing values from 4 to 1) and late rectal
and urinary toxicity was G0; 11 patients of Group B,
treated with 66 Gy, had a median score of I-PSS of 4
(decreasing values from 6 to 2), late rectal and urinary
toxicity was G0. Regarding IGRT set-up results, median
values of left-right (L-R), cranial-caudal (C-C) and
anterior-posterior (A-P) directions were 1.42 mm, 1.79
mm and 1.06 mm respectively. In order to match preci-
sion and workload criteria, thresholds of the corrections
(derived from SD) of 5.28 mm (-34%), 5.07 mm (-37%)
and 5.12 mm (-21%) in the left-right (L-R), cranial-cau-
dal (C-C) and anterior-posterior (A-P) direction respec-
tively, were identified, and so compared to PTV expan-
sion thresholds. These data confirm that a CTV to PTV
expansion of 8mm is more than sufficient to avoid the
risk of a geographical miss, when there is the possibili-
ty to use a CBCT device instead of the traditional 2D
portal images.

Conclusions: We believe that Megavoltage CBCT
can be useful in order to obtain a further reduction of
PTV margins minimizing also acute side effects or, in
alternative, it can be used, in patients treated with exclu-
sive radiotherapy, in order to obtain higher curative
doses, in association with an IMRT technique.

P023
DEFINITIVE RADIOTHERAPY FOR PROSTATE
CANCER: ROLE OF CT-MRI FUSION FOR THE
DEFINITION OF THE TREATMENT VOLUMES

S. Carbone**, A. Errico*, A. Natuno*, D. Di Cosmo*,
G. Squeo*, M.P. Ciliberti**, A. Lamacchia**,
A. Martilotta**, S. Cornacchia^, S. Bambace*

*U.O.C Radioterapia Oncologica, Ospedale “R.
Dimiccoli”, Barletta; **U.O. di Radioterapia
dell’Università degli Studi di Bari; ^U.O.C. Fisica
Sanitaria, Ospedale “R. Dimiccoli”, Barletta

Introduction: Radiotherapy planning for prostate carci-
noma has traditionally been performed on Computed
Tomography (CT) images on which both the high dose

areas (prostate with seminal vescicles) as well as low
dose areas (surrounding structures, such as the rectum
and the bladder) are anatomically delineated. However,
Magnetic Risonance Imaging (MRI) provides much
more information than CT; it can superbly demonstrate
the internal prostatic anathomy, the prostate apex, pro-
static margins and extent of prostatic tumors. Hence,
MRI becomes a powerful tool to improve the accuracy
of planning delineation in Radiotherapy for prostate car-
cinoma and is rapidly gaining popularity in the radiothe-
rapy community. The aim of this study is to determine
the differences in size of the Clinical Target Volumes
(CTV) separately outlined by a single radiation oncolo-
gist on CT and axial MRI and the differences of rectal
dose in terms of V50,V60,V70.

Methods and Material: This study evaluated 22
patients with intermediate and high risk prostate adeno-
carcinoma who underwent radical 3D-RT at the
Radiation Oncology Division, Hospital “Dimiccoli” of
Barletta from February 2009 to April 2011.
The mean age of the patients was 73 years (range 64 -
78 years) , the mean pre-treatment PSA was 14ng/ml (
range 4.2 - 34)and mean Gleason Score was 7 ( range5
- 9). Each patient underwent , in the same day, to CT and
MRI in the planned treatment position, supine position
with legs extended locked in provided devices , from
level L3 to 10 mm caudal to the ischial tuberosities.The
patients were instructed to fill their bladder with 500ml
of water and to have empty rectum before both CT and
MRI.CT and MR images were 5 mm thick and had a 5
mm interval, these conditions being necessary for cor-
rect image fusion. Pelvic MRI was taken with a 1.5 T
scanner, using phase array multicoil. T2-weighted ima-
ges were sent to the Varian Eclipse workstation through
DICOM files. The physicists of our department were
responsible for co-registration and automatic merge
with manual adjustments of CT images with T2-wei-
ghted MRI images overlaying the bones (femoral heads,
pubic symphysis). In real time the images were transfer-
red merged to the Varian Eclipse workstation of the con-
touring. The target(CTV) and organs at risk were outli-
ned by a single radiation oncologist separately on CT
and T2-weighted MR –TC images fused in different
days.

Results: The main prostate volume defined by MRI
(range 32- 112 cm3) was 12.4% smaller than that defi-
ned on CT (range 35 -115 cm3),the areas of non-agree-
ment were observed predominantly in the most inferior
and superior prostate portions. Dose distribution was
calculated for both situations and the ensuing dose-volu-
me histograms (DVH) were compared. The DVH resul-
ting from CT-MRI comparison shows mean for the rec-
tal toxicity ,V50 was 34% (range20 -50%) for TC plan-
ning and 31% (range 1 -53%) for MRI planning; V60
was 26% (range 12 -46% ) for TC planning and 22%
(range 1 - 43% ) for MRI planning; V70 was 7% (range
1 -18% ) for TC planning and 5 % (from 1 - 13%) for
MRI planning

Conclusions: S: Our study showed that the volume
measured through MRI including prostate and seminal
vesicles was 12.4% smaller than the same volume
acquired through CT. Hence, CT-MRI fusion treatment
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planning allows a more accurate target volume defini-
tion in prostate cancer patients and consequently a bet-
ter sparing of rectal volume.

P024
INTER-OBSERVER VARIABILITY IN CONTOURING
THE PENILE-BULB: RESULTS OF A DUMMY RUN
WITHIN THE MULTI-CENTRIC DUE-01
PROSPECTIVE STUDY

V. Carillo1, C. Cozzarini2, L. Perna1, A. Spinelli1,
M. Calandra1, S. Gianolini3, G. Fellin4, T. Rancati5,
V. Vavassori6, S. Villa7, R. Valdagni5, C. Fiorino1

1Medical Physics, San Raffaele Scientific Insitute,
Milano; 2Radiotherapy, San Raffaele Scientific Insitute,
Milano; 3Medical Software Solutions GmbH, Hagendorn,
Switzerland; 4Radiotherapy, Ospedale Santa Chiara,
Trento; 5Prostate Program, Scientific Directorate,
National Institute of Cancer - IRCCS Milano;
6Radiotherapy, Cliniche Gavazzeni Humanitas, Bergamo;
7Radiotherapy, National Institute of Cancer - IRCCS
Milano

Purpose: The aim of the multicenter study DUE-01
(DUE: Disfunzioni Urinarie ed Erettili) is to search pre-
dictors of genito-urinary toxicity and erectile dysfunction
(ED) after radical radiotherapy for clinically localized
prostate cancer, including dose-volume parameters of
bladder and penile bulb (PB). This study focused on the
analysis of inter-observer contouring variability of PB
assessed with the DICE index which measures the agree-
ment between two observers.

Methods and Materials: Fifteen physicians from dif-
ferent Institutes drew the PB on CT images of ten patients
following previously defined guidelines assessed by the
steering group of the study. The spread of DICE values
was used to objectively select those observers that signi-
ficantly disagree from the mean DICE values of the
whole group. The analyses were performed with a dedi-
cated module in the VODCA package; VODCA software
permits to import/export and elaborate patient informa-
tion exported by most treatment planning systems, inclu-
ding CT images and contours. 

Results: DICE values were found to significantly
change among observers and patients. Median, mean and
SD values were 0.68, 0.67, 0.05 respectively with a range
between 0.62 and 0.72. The statistics of DICE coeffi-
cients identified 4/15 observers that systematically sho-
wed a value below the average (p<0.05): mean DICE
values were 0.67 for the 4 “bad observers” compared to
0.69 of the 11 “good observers”. For all “bad observers”,
the main cause of the disagreement was identified and
consisted in the attitude in contouring a smaller PB in 1/4
observer; a smaller cranial-caudal extension in 2/4; and a
smaller lateral extension in 1/4. Average DICE values
were significantly worse from the average in 2/10
patients (0.60 vs 0.70, p<0.05) due to a less visibility of
PB on CT images. Excluding the worst observers and the
bad patients the average of DICE values increases from
0.67 to 0.70 and inter-observer variability, expressed in
terms of standard deviation of inter-observer DICE spre-
ad was halved (0.04 vs 0.02).

Conclusions: The values of DICE around 0.7 obtai-
ned in this study represents a good agreement, considered
the small dimension of PB. Additional strategies to
improve this agreement are under consideration and
include an additional tutorial of the four “bad observers”
with a re-contouring procedure or the contouring “a
posteriori” of all patients included in the study by a sin-
gle observer.

P025
POLYETHYLENE GLYCOL GEL TO REDUCE THE
IRRADIATED RECTAL VOLUME IN PROSTATIC
CARCINOMA

L.F. Cazzaniga1, E. Cretarola2, E. Cagna1, M. Frigerio4,
P. Furgoni2, G.M. Ideo3, A. Laudati1, F. Serafini1

1Radiotherapy; 2Urolog; 3Digestive Endoscopy; 4Medical
Physic. Az. Osp. S. Anna di Como, via Ravona 4, San
Fermo della Battaglia (CO)

Aim: The aim of the technique described is to increase the
anatomical gap between the prostate and the rectum in
order to spare dose to the latter.

Materials and Methods: A couple of patients accepted
for external beam radiotherapy on the prostate has been
selected to be previously implanted with a Polyethylene
glycol gel (PEG) in the space between prostate and rec-
tum.
PEG is a surgical device widely used (neurosurgical,
orthopaedic, pnaeumologic sealants) because of its lack
of toxicity and it is also used to “PEGilate” several mole-
cules to make them depot-drugs.
The two patients were implanted of three fiducial golden
seed markers via a transrectal ultrasonography and during
the same section, PEG has been placed in the peri-rectal
space via transperineal injection with ultrasound guidan-
ce under local anaesthesia.
The PEG gel is expected to be completely absorbed in
nearly 4 months
The patients presented different patterns: the former was
affected by prostatic adenocarcinoma T1c N0 Gleason 6,
and the prescribed dose was 70 Gy in 28 fraction of 2,5 Gy
(Kupelian fractionation). The latter presented a relapse
after multiple HiFU and was also affected by multiple
internal haemorrhoids and anal rhagades, the prescription
was 70 Gy in 35 fraction of 2 Gy (conventional fractiona-
tion). Both treatments were delivered via IG-IMRT.
A dummy plan was studied on TC scans before implanting
golden seeds and PEG. The real plan was performed 2
weeks after the implant using TC, MRI and image-fusion.
A rectal endoscopy was performed at the time of the plan-
ning in order to check the right placement of the gel.

Results: Rectal Dose volume histograms (DVH)
before and after injection have been compared. The
decrease in the rectal mean dose was 9.1 Gy and 0.7 Gy
respectively for the two patients. The difference of V40
was 20% and 6% respectively.

Conclusion: The PEG gel is useful to space the rec-
tum and the prostate with great improvement in sparing
dose to the former. It can be injected even after golden
seeds implant in out-patients under local anaesthesia and
it lacks of toxicity.
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Shortcomings: the kit is expensive and the plan need CT-
MRI image fusion because the PEG gel has the same den-
sity of surrounding tissues.

P026
ADAPTIVE RADIOTHERAPY (ART) IN PROSTATIC
CARCINOMA

L.F. Cazzaniga1, M. Frigerio2, L. Barsacchi1, E. Bianchi1,
E. Cagna1, A. Laudati1, M. Prina1, L. Scandolaro1,
F. Serafini1, D. Cosentino1

1Radiotherapy; 2Medical Physic Az. Osp. S. Anna di
Como, via Ravona 4, San Fermo della Battaglia (CO)

To improve the precision and accuracy in external beam
radiotherapy delivery in prostatic carcinoma

Materials and Methods: From June 2007 patients with
prostatic carcinoma are enrolled in a protocol of IG-
IMRT via a marker matching technique with golden seed
markers. In 2010 a trial comparing two fractionation
schedules of radiotherapy started enrolling patients. The
study design is aimed to compare 70 Gy in 28 fractions of
2.5 Gy against 53,25 Gy in 15 fractions of 3.55 Gy.
Each fraction is delivered via marker-marching IG-IMRT
(2D-KV). During the first week of treatment, after the
delivery of the dose a cone-beam-CT (CBCT) is acquired
in order to record the inter-fraction motion. After five
fraction a re-planning is performed and the CTV is rede-
fined fusing the reference CT and the subsequent five
CBCT in order to obtain the internal target volume (ITV).
3 mm ITV-PTV margins are applied.
After the first week the 70Gy arm continues the treatment
via IG-IMRT while the 53,25 arm acquires 5 more CBCT
during the second week end then continues IG-IMRT.

Results: PTV volumes and relative doses have been
compared in order to estimate the recover of the detri-
mental dose that occurs redefining the PTV after adapta-
tion on ITV.
The table reports the statistics of differences of the
values. The most interesting datum is the mean of stan-
dard deviations that in correlated with the under-dosage
that would have been occurred without adaptation.

Conclusion: Dosimetric data suggest that adapting the
ITV on the basis of 5 CBCT can counteract the detrimen-
tal PTV under-dosage due to inter-fraction motion
The accrual is nowadays too small to draw preliminary
conclusion as regard to clinical outcome. Despite this,
preliminary dosimetric data are consistent with the aim of
the technique.
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P027
POPULATION BASED CONSTRAINTS DERIVED
FROM DOSE VOLUME HISTOGRAMS OF IGRT -
IMRT MODERATE HYPO-FRACTIONATION FOR
PROSTATE CANCER

L.F. Cazzaniga1, M. Frigerio2, L. Barsacchi1,
C. Berlusconi2, E. Bianchi1, E. Cagna1, P. Cappelletti2,
S. Gelosa2, A. Laudati1, M. Prina1, L. Scandolaro1,
F. Serafini1, D. Cosentino1

1Radiotherapy; 2Medical Physic, Azienda Ospedaliera S.

Anna di Como, via Ravona 4, S. Fermo della Battaglia

(CO)

External radiotherapy (EBR) for prostatic carcinoma may
result in genitourinary or rectal complications. The use of
IG-IMRT to deliver moderately hypo-fractionation RT
needs constraints in order to create the best planning.
Constraints can initially derive from literature but after
sufficient data are collected the single centre may use his
own statistics to define them.

Materials and Methods: From 01 June 2007 to 30
April 2011 169 patients have been implanted with golden
seed markers in order to undergo radiotherapy via IG-
IMRT. 154 patients were prescribed the Kuplian modera-
te hypofractionation (70 Gy in 28 fractions). The use of
IG-IMRT should reduce PTV and irradiated organ at risk
volume.
Data of Dose Volume Histograms have been collected
and pooled to supply recommendations for the constraints
for future plans.

Results: Recommendations: Physicians and
Physicists are supplied of the statistics and of the warning
to keep rectal and bladder dose. Because there is often a
great gap between what you want and you can do, four
degrees of goals ca be fulfilled:

1 = excellently = below the 25th (lower) percentile
2 = preferably = below the 50th percentile (median value)
3 = at least = below the 75th (upper) percentile
4 = as an exception = above the 75th percentile 
The Italian words that translate the four degrees are: “otti-
male, preferibilmente, almeno, eccezionalmente”.

Conclusion: The statistics derived from the centre
sample are a very useful tool to make decisions. The con-
straints are based on what can be realistically done with
the real equipment and software.
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P028
SURVIVAL AND TOXICITY AFTER PROSTATE
LOW-DOSE RATE BRACHYTHERAPY IN ELDERLY
PATIENTS: A SINGLE-INSTITUTIONAL
EXPERIENCE

C. Chiumento, A. Fiorentino, P. Sanpaolo, S. Clemente,
G. Califano, M. Cozzolino, R. Caivano, A. Mileo,
V. Fusco

Radiotherapy Department, IRCCS CROB Rionero in
Vulture (PZ)

Purpose: To evaluate biochemical disease free survival (b
DFS) rate, overall survival (OS) and toxicity after Low
Dose Rate I125 permanent prostate brachytherapy implant
(LDR-BRT) in elderly patients (pts) affected by prostate
cancer.

Materials and Methods: Pts with diagnosis of prostate
cancer, aged > 65 yrs were treated in our Institution and
were retrospectively evaluated. All patients received LDR-
BRT as monotherapy ; the prescribe dose was 145 Gy to
prostate. Pts were stratified according to the National
Comprehensive Cancer Network (NCCN) recurrence risk
group. Biochemical failure was defined according to the
ASTRO criteria. RTOG Scale was used for toxicity. b-DFS
was calculated from implant date to biochemical recurren-
ce.

Results: Between June 2003 and December 2008, a
total of 80 elderly pts with a median age of 75 years (range
65- 86), were treated with LDR-BRT mono- therapy: 51
pts with low-risk (64%), 29 pts with intermediate-risk
(36%). With a median follow-up of 53 months (28-94), the
global actuarial 5-year b-DFS rate was 91.3% and the 5-
years Overall Survival was 95%. Toxicity was mild: Late
Genito-Urinary toxicity Grade 3 was observed in only 4 pts
(5%) . 

Conclusions: Our data suggest that LDR-BRT was
effective and safe as monotherapy in elderly pts affected by
prostate cancer.

P029
2D OPTIMIZED RADIOTHERAPY IN PROSTATIC
NEOPLASMS

S. Cilla1, J. Kigula Mugambe2, M. Buwenge2,
C.N. Bangidde2, S. Bogale3, M. Ferro4, L. Caravatta4,
G. Macchia4, F. Deodato4, V. Picardi4, F. Tomei5,
A. Piermattei1, V. Valentini6, N. Cellini6, A.G. Morganti4, 6

1Medical Physics Unit; 4Radiotherapy Unit; “John Paul
II” Center for High Technology Research and Education in

Biomedical Sciences, Catholic University, Campobasso;
2Department of Radiation Oncology, Mulago Hospital,

Kampala, Uganda; 3Radiotherapy Department; 5Lion

Hospital, Addis Abeba, Etiopia; Oncology Unit, General

Hospital , Isernia; Radiotherapy Department, Policlinico

A. Gemelli, Catholic University, Rome, Italy

Aim: Prostate cancer (CAP) is one of the most common
malignancies in men, although more in Western countries
than in developing countries. Radiation therapy is an
important therapeutic option. New technologies (3D,
IMRT, IGRT) have been introduced in the last decades,
with a progressive improvement of clinical outcomes. In
many developing countries, the treatment option is repre-
sented by the traditional 2D technique based on standard
simulation. The indications for this treatment are still based
on experts’opinions. The aim of this analysis is to propose
new indications for 2D fields definition, based on three-
dimensional simulation in a population of patients with
CAP.

Patients and Methods: We identified 50 patients with
“high risk” (NCCN) CAP, previously treated with IMRT
technique. Treatment planning was based on: 1. Prostate
delineation (defined as the Gross Tumor Volume: GTV); 2.
Clinical Target Volume (CTV) definition, with the addition
to GTV of a margin of 5 mm in the radial direction and
with the inclusion of 2 cm of seminal vesicles (as recom-
mended by EORTC); 3. Planning Target Volume (PTV)
definition, with the addition to CTV of a 10-mm margin in
all directions except posteriorly (8 mm) based on the indi-
cations of the Dearnaley et al. (2005) study. 
Five patients with larger PTV were selected. In this group
of patients a 2D treatment was simulated based on a box
technique, without the use of MLCs, using 15-MV photon
beams. The beams margins were initially drawn on the
PTV margins, and were then gradually expanded (in steps
of 5 mm) up to achievement of the following dose/volume
constraint: D98%> 95%. The distances of the field edges
from bony landmarks and anterior rectal wall were measu-
red. The same procedure was repeated using 6-MV photon
beams and beams produced by a telecobalt unit.

Results: The results of the analysis are shown in the
table 1. Reported measures (in millimetres) represents the
minimum distance able to meet the PTV constraint in 4/5
patients. 

Conclusions: Using a group of patients with “large”
PTV, based on a 3D dosimetric evaluation, we propose new
indications for 2D treatment of high risk CAP, based on
current criteria for definition of risk category (NCCN),
CTV (EORTC) and PTV.
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P030
ASSESSMENT OF PTV MARGINS FOR V-MAT
RADIOTHERAPY OF THE PROSTATE GLAND
USING ELECTROMAGNETIC TRANSPONDERS
DETECTION: PRELIMINARY RESULTS

M. Coppola*, M. Panichi*, P. Ferrazza*, V. Mazzotti*,
F. Pasqualetti*, G. Pomara°, A. Sainato*, C. Greco*

*U.O. Radioterapia - AOUPisa; °U.O. Urologia -

AOUPisa

Purpose: To determine planning target volume margins
for prostate intensity-modulated arc radiotherapy based
on inter- and intrafraction motion using different daily
localization techniques: three-point skin mark alignment,
volumetric imaging with bony landmark registration,
volumetric imaging with implanted fiducial marker regi-
stration, and implanted electromagnetic transponders
(beacons) detection.

Methods and Materials: Since February 2011 a total
of 8 patients with prostate cancer were implanted with
three electromagnetic transponders and underwent a
course of 40 treatment fractions. Calypso® system was
used in order to assess the optimal CTV-PTV margin defi-
nition and to evaluate the effectiveness of this technology
against conventional re-positioning systems.
Daily localization was based on three-point skin mark ali-
gnment followed by transponder detection and patient
repositioning. Relative motion among prostate gland,
beacon transponders and bony anatomy was analyzed
performing daily cone-beam computed tomography befo-
re treatment. Real-time measurements of prostate intra-
fraction movements were recorded for each treatment
fraction.

Results: Preliminary results define a 3mm PTV mar-
gin as sufficiently safe, if an electro-magnetic positioning
and tracking system is used.Comparisons between
Calypso® System and X-ray localization showed good
agreement between these techniques; however a PTV
margin of 5 to 7mm is to be taken into account when only
image-guided systems are used, considering the wide
variability in rectal and bladder filling. Qualitatively, con-
tinuous motion was unpredictable and varied from persi-
stent drift to transient rapid movements.Sparing of blad-
der and rectum was improved substantially by reducing
margins.
No complications were observed during transponders
implantation; we recorded just a case of marker loss
with urinary flow. Only 3 patients experienced G1 geni-
tourinary toxicity and 2 patients G1 gastrointestinal
toxicity.

Conclusions: Daily isocenter localization performed
by Calypso® appear to be the most accurate positioning
system now available: it allows PTV margin shrinking,
reduction in irradiated volumes and consequently facilita-
tes safe dose escalation, where appropriate. The use of
larger margins is still needed when standard repositioning
systems are used.

P031
ACUTE AND LATE TOXICITY OF CONFORMAL
RADIOTHERAPY FOR PROSTATE CANCER:
A SINGLE INSTITUTION REPORT ON 113 CASES

F. Doria1, A. Faiella1, M. Caterino1, N. De Rosa1,
A. Farella1, R. Solla2, L. Cella2, R. Liuzzi2, G. Punzo2,
L. Coppa1, G. Gallo1, M. Salvatore1, R. Pacelli1

1Dipartimento di Diagnostica per Immagini e

Radioterapia - Università “Federico II”, Napoli; 2Istituto

di Biostrutture e Bioimmagini - C.N.R. - Napoli

Background: Conformal radiotherapy (CRT) is a treat-
ment option, alternative to surgery, for radical treat-
ment of localized prostate cancer (LPC). The differen-
ces in the profile of toxicity with pros and cons of each
single modality, determine generally the choice of
patients and physician. In this retrospective study, to
define the rate of acute and late toxicity of CRT, we
analyze the data of patients treated with CRT at our
institution for LPC.

Patients and Methods: From January 2001 to may
2011 113 patients with histologically proven LPC were
treated with 3D conformal radiotherapy (3DCRT) at
our institution. Median age was 71 years (range 53 –
80). Median PSA at diagnosis was 26.29 ng/ml (range
2.3 – 420). The Gleason score resulted unknown for 9
patients, ≥ 8 for 18, 7 for 35, ≤ 6 for 51. Sixty three
(56%) patients were taking hormonal therapy. All
patients received a dose of at least 66 Gy to seminal
vescicles and 76 Gy to the prostate gland with 2 Gy
daily fractions 5 times per week, by either six shaped
field or 2 dynamically conformed arcs, with 20 MV X
rays of a linear accelerator.

Results: All patients completed the radiation treat-
ment. At a median follow up of 21.7 months (range 3 –
84) 1 patients was dead for unrelated cause. PSA nadir
resulted 0.42 ng/ml (range 0.001 – 7.69) at a median
time of 6.55 months (range 1- >24). Four (3%) patients
biochemically relapsed according with RTOG criteria.
57 (50.4 %) patients were taking hormonal therapy.
Acute urinary toxicity was registered in most part of
patients (86%): EORTC grade 1 (66%), grade 2
(19.9%) and grade 3 (0.04%). Acute gastrointestinal
toxicity of grade 1 was registered in 45% of patients,
while grade 2 was registered in 54%. In 1 patient grade
3 toxicity was registered. Mild late urinary toxicity G1
in 43% and G2 in 5 % of patients was registered. Late
gastrointestinal toxicity of grade 1 was registered in
15%. No G2 and G3 late toxicity was registered.

Conclusions: Our data, in agreement with the litera-
ture, show that conformal radiation therapy for prostate
cancer presents an acceptable toxicity profile. A longer
follow up to better assess late toxicity is warranted.
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ADAPTIVE RADIATION THERAPY FOR PROSTATE
CANCER: DOSIMETRIC EVALUATION OF SET UP
ERRORS AND INTERNAL ORGAN MOTION

M. Esposito*, F. Rossi°, P. Alpi°, L. Paoletti°, S. Fondelli°,
R. Barca°, B. Grilli°, S. Pini*, S. Russo*, L. Cunti°,
P. Bastiani°

°Radioterapia; *Fisica Sanitaria, Azienda Sanitaria
Firenze

Purpose: with the advent of IMRT, Radiation Therapy has
become one of the most popular treatments for prostate
cancer, because IMRT enables to boost dose on target
with a good sparing of the close Organs At Risk (rectum
and bladder). Moreover, image-guided radiotherapy
(IGRT), based on on-board Cone beam CT, enables detec-
tion of set up errors and target position compared to the
treatment plan. In this work we computed the variation of
the Dose-Volume Histogram, for both target and OARs,
induced by set up errors and internal organ motion, as
measured by Cone Beam CT. Aim of this work is to esta-
blish the better strategy for Adaptive Radiation Therapy.

Materials and Methods: the RT protocols consisted in
80 Gy /40 fraction to the CTV (prostate or prostate +
seminal vescicles depending by tumor staging). PTV is
generated by expanding the CTV by 8 mm in all direction
but the posterior (6 mm expansion). During the planning
CT and every radiotherapy fraction patients had full blad-
der (50 cc water drunk hour before the daily treatment)
and empty rectum (evacuative enema).
We analyzed retrospectively the Cone Beam CT acquired
during the first 5 days of therapy for 10 patients. Each
CBCT was contoured (CTV and OARs) and the treatment
plan was re-computed generating new DVH for target and
OARs. 

Results: the variation of DVH, induced by a systema-
tic set-up error, is significant also for a few mm shift in
the AP direction. Random set-up variation can have a cli-
nical impact only for st. dev. > 8 mm. Internal organs
motion is mainly induced by variation in the filling of
bladder and rectum. 50% difference in volume for rectum
and bladder can cause a geometrical missing of CTV up
to 5% in volume receiving 95% of prescribed dose. 

Conclusion: the dosimetric evaluation, based on
CBCT acquisition, enabled to find an Adaptive RT strate-
gy: acquiring a Cone beam during the first week (5 frac-
tions) of treatment allows to find systematic (mean
values) and random errors (standard deviation).
Systematic errors are corrected if mean values are bigger
that 3 mm by repositioning the isocenter on the patient.
Internal organ motion has not dosimetric influence when
rectum and bladder have a constant filling.

P033
HDR BRACHYTHERAPY IN LOCALIZED PROSTATE
CANCER

C. Fallai1, A. Cerrotta1, M. Carrara2, M. Borroni2,
S. Villa3, N. Bedini3, M. Garcia1, M. Langer4,
A. Maucione4, R. Valdagni3

1Radioterapia 2, 2Fisica Sanitaria Istituto, 3Radioterapia

1, 4Anestesia e Rianimazione - Fondazione IRCCS Istituto
Nazionale dei Tumori

Aims: To report on the feasibility of HDR BCT, the dosi-
metric parameters obtained, and acute toxicity during the
early period after the procedure in the first group of pts
treated.

Materials and Methods: Prostate cancer pts to be trea-
ted with radiotherapy were evaluated as candidates to
exclusive BCT or combined HDR BCT + EBRT accor-
ding to risk class. Pts were selected according the
GEC/ESTRO-EAU recommendations on temporary bra-
chytherapy using stepping sources for localised prostate
cancer. All HDR BCT procedures were performed using
a micro-Selectron (Nucletron)®. HDR BCT consisted of
1 implant, 1 fraction, 14 Gy/fraction for the boost, and 2
fractions of 14 Gy each, 3 to 4 weeks apart, for the exclu-
sive BCT. Dosimetric constraints for the treatment were
the following: prostate, >90% of prescribed dose to >90%
of the prostate volume; urethra: <115% of prescribed
dose to <0.1 cc; bladder and rectum <80% and <75% of
prescribed dose, respectively, to < 2cc of the organ volu-
me. The treatment tolerance in terms of skin, genitourina-
ry or gastrointestinal adverse events was measured accor-
ding to the Common Terminology Criteria for Adverse
Events (CTCAE v 4.0).

Results: From December 2009 to may 2011, 16
patients affected with histologically proved prostate ade-
nocarcinoma were treated with HDR BCT. Thirteen pts
were high risk, 2 pts were intermediate risk and 1 was low
risk. Mean age was 69.2 years (range 56-76 years). All
procedures were completed in approximately 4.5
hours.On the average 15.7 needles were needed for the
implant (range 13-18 needles). As for the dosimetric
results for the prostate and organs at risk, in all cases it
was possible to fullfill the planned dosimetric constraints.
Acute tolerance immediately after the procedure was
extremely good, apart from a transient ecchymosis in the
perineal area that resolved completely after 2 weeks, only
one patient developed a G2 urethritis that benefitted
promptly from a local anesthetic ointment (Luan®).

Conclusions: The HDR BCT schedule, as that one
proposed in the present study, has strong practical advan-
tages. This is a real time image guided treatment modali-
ty. This may obviate to the problem of interfraction cathe-
ters displacement that may jeopardize a correct dose
distribution to tumor and organs at risk and may intercept
intrafraction displacement. Overall, the procedure is fea-
sible, definitely confortable for the patient, and without
significant immediate toxicity.

P034
CT-3T MRI IMAGE FUSION FOR LOCALIZED
PROSTATE CANCER RADIOTHERAPY

D. Fedele, A. Carosi, E. Ponti, E. Hamoud, B. Tolu,
R. Barbarino, M. Benassi, L. Di Murro, E. Giudice,
G. Ingrosso, R. Santoni

Department of Diagnostic Imaging, Molecular Imaging,
Interventional Radiology and Radiotherapy Tor Vergata
University General Hospital, V.le Oxford 81, 00133,
Rome, Italy
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Objective: to evaluate CT - 3Tesla MRI fusion in confor-
mal radiotherapy for localized prostate cancer.

Materials and Methods: 18 consecutive patients under-
went a 3T MRI scan under radiotherapy planning condi-
tions, after the CT scan. Bowel and bladder preparation
were prescribed. Patients were scanned, both for CT and
MRI, supine on a flat couch top with the arms on the chest;
ankle stocks were used to prevent rotation of the hips, and
localizing tattoos were used to maintain a stable position.
For 3 T MRI a home-made wood couch insert was used to
achieve a flat scan surface. CT and MRI images were
exported on Syntegra software (Pinnacle, Philips Medical
System, Andover, MA) and the two data sets were automa-
tically fused. The target volume irradiated to 66 Gy (CTV1)
consisted of prostate and seminal vesicles; the boost irra-
diated to 76 Gy (CTV2) was the prostate only. The target
volumes were delineated on CT images and on MRI ima-
ges afterwards; the CTV contouring for each of the two set
of images was performed blindly with respect to the other
one; organs at risk were defined on CT-MRI fusion images.
Acute rectal toxicity and late rectal toxicity were scored by
a radiation oncologist, according to the RTOG/EORTC
toxicity scale. Erectile function was assessed before radio-
therapy and 1 year after the end of radiotherapy, by the 5-
item version of the IIEF (International Index of Erectile
Function) self-administrated questionnaire. Late rectal and
sexual toxicity, differences in target volume between MRI
and CT and differences in rectal and penile bulb dose distri-
bution based on CT only or on CT-MRI fusion were eva-
luated. Statistical analysis was carried out using a commer-
cial statistical software package (SPSS 9.0; SPSS Inc,
Chicago, IL). The data were tested for normality with the
Kolmogorov-Smirnov test, and different datasets were
compared with paired Student’s t tests (two tailed). For sur-
vival analysis Kaplan-Meier method was used. 

Results: all 18 patients received 3D-conformal radio-
therapy based on MRI-contoured CTVs. The median and
the mean follow-up were 23.71 and 24.22 months respec-
tively (range 15.76-37.16 months). One patient experien-
ced a late rectal toxicity (G2); no patient had sexual toxi-
city (median IIEF score for the 9 patients: 20; range 17-
25). The difference between the mean MRI and CT volu-
mes (58.1 ± 27.5 cc for MRI-CTV1 vs 73.7 ± 33.8 cc for
CT-CTV1) was statistically significant (p = 0.0001, pai-
red Student’s t-test). The volume of rectum receiving a
dose ≥ 70 Gy, 50 Gy, 40 Gy was significantly reduced in
MRI-plans compared to CT-plans (p < 0.05, paired
Student’s t-test). In penile bulb DVHs analysis, for the
total dose of 76 Gy, the difference in terms of mean dose
to the 100% of the volume between MRI-plans and CT-
plans (39.14 Gy vs 43.86 Gy) was not statistically signi-
ficant (p = 0.1 paired Student’s t-test), while there was a
statistically significant difference in D50, D70 and D90
values (p< 0.05, paired Student’s t-test). The dose-volume
histogram (DVH) analysis shows a significant reduction
of the dose received by the rectum and the penile bulb in
MRI-plans compared to CT-plans.

Conclusions: 3Tesla MRI scan under radiotherapy
planning conditions along with bowel preparation signifi-
cantly improves the definition of the target volume spa-
ring normal tissue irradiation, with evident reduction of
rectal toxicity.

P035
TARGET AND ORGAN DELINEATION AND
FEASIBILITY OF TREATMENT PLANNING ON
MEGAVOLTAGE CT IMAGES IN PROSTATE
CANCER PATIENTS WITH FEMORAL PROSTHESES

A. Fodor1, A. M. Deli1, P. Mangili2, C. Cozzarini1,
C. Fiorino2, I. Dell’Oca1, L. Perna2, B. Longobardi2,
R. Calandrino2, N.G. Di Muzio1

1Department of Radiotherapy, San Raffaele Scientific

Institute, Milan, Italy; 2Medical Physics, San Raffaele

Scientific Institute, Milan, Italy

Purpose: Prostate cancer is generally diagnosed in older
pts who may have undergone hip replacement; metallic
implants generate artifacts on kilovoltage CT(kVCT)
images, resulting in difficulty in definition of the target
and organs at risk, and in the calculation of the treatment
plan. The MegavoltageCT(MVCT) images provides
acceptable image quality for the delineation of soft tissue
structures, and the dose calculation using the merged
images on the planned adaptive software is accurate
when compared to the same plan using kvCT images. In
the present study we analyzed the results obtained in pts
treated with a MVCT simulation. 

Material and Methods: Between 03/2007-05/2011,
nine prostate cancer pts with hip prostheses were treated
in radical(6pts), adjuvant(2pts) or salvage(1pts) setting.
The pts’ median age was 71.4 years (65.4- 76.7 yrs). 
Three of the pts with radical radiotherapy were defined
as intermediate risk and 3 as high risk tumors (NCCN
criteria). The 2 adjuvant pts were pT3a and pT3b, with
GS 8(5+3) and 9(4+5) respectively, and the salvage tre-
atment patient was a pT3 with GS 8(4+4) and iPSA 15.5
ng/ml at diagnosis. According to our institutional guide-
lines, whole pelvis radiotherapy was prescribed for these
pts. Median dose to the pelvic nodes was 51.8 Gy in 28
fractions while concomitantly delivering 65.8-74.2 Gy to
prostatic bed/prostate with simultaneous integrated
boost.

Results: With a median follow up of 14.7 months (0-
50.8 months) no biochemical relapse was registered. 
The acute RTOG toxicity was: 8 pts presented G1 geni-
to-urinary(GU) toxicity and 1 patient G2GU toxicity.
Three pts presented G1 gastro-enteric(GE) toxicity and 6
pts had no GE toxicity during the treatment. Three pts
presented G1 and 1 patient G2 rectal toxicity; the other 5
pts were G0.
Late toxicity in the 8 pts with more than 90 days of fol-
low up was as follows: 2 pts presented late G1GU toxi-
city and 1 patient G3GU toxicity (urethroplastic surgery
for urge-incontinence). The other 5 pts had no GU late
toxicity. One patient presented late G3 rectal toxicity
(argon laser for hemorrhagic radiation proctitis) and 7
pts had G0 late GI toxicity. No late GE toxicity was regi-
stered.

Conclusion: This study shows good results with
regard to acute and late toxicity in hip prosthesis pts and
demonstrates the feasibility of the treatment with MVCT
simulation. None of the pts presented a relapse but the
follow up of 14.7 months is too short and a longer period
is needed to assess control outcome.
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P036
CLINICAL VOLUMES IN HELICAL TOMOTHERAPY
FOR HIGH/VERY HIGH RISK AND NODAL
RECURRENCES OF PROSTATE CANCER

E. Garibaldi, D. Gabriele, S. Bresciani*, A. Maggio*,
M. Stasi*, P. Gabriele

Radiotherapy Department and *Medical Physic, Institute

for Research and Treatment of Cancer (IRCC) Candiolo,

Turin

Purpose: In patients with high risk (HR) or very high risk
(VHR) prostate cancer (PC), or with nodal recurrences
after previous radical treatment, very large volumes are to
be irradiated and there are many difficulties in both dose
escalation and in treating different volumes at different
dose levels. Helical Tomotherapy (HT) allows Intensity
Modulated Radiotherapy (IMRT) with simultaneous inte-
grated boost (SIB) technique and daily Image Guided
Radiotherapy (IGRT). The goal of this study was to
assess the feasibility of IGRT by HT in these cases. 

Materials and Methods: Between October 2010 and
May 2011 we treated 22 patients: 10 with nodal relapse
after radical treatment and 12 patients with HR/VHR PC.
In both cases lymph nodes were in pelvic and/or lumbar-
aortic chains. The mean age was 64.7 years. All patients
received hormonal therapy. VHR patients and patients
with nodal relapse received a Fluoro-choline PET for sta-
ging. The treatment volumes were the lumbar-aortic
and/or pelvic chains, the PET-positive nodes and the pro-
static bed. Prescription doses were: 51-54-54.4 Gy in 30-
32 fractions of 1.7-1.8 Gy on prophylactic pelvic and
lumbar-aortic chain; 60-66 Gy in 30-32 fractions of 1.9-
2-2.2 Gy on PET-positive nodes and 75.2 Gy in 32 frac-
tions of 2.35 Gy on prostate bed. The contoured organ at
risk (OAR) were: rectum, bladder, penis bulb, ureters,
femoral heads, small bowel, kidneys, spleen, stomach,
liver and pancreas. Results were evaluated in terms of tar-
get coverage, dose at OAR acute and subacute toxicity
(RTOG-EORTC scale) and PSA control. Pelvic/abdomi-
nal CT or RM with endocoil was performed 45 days after
treatment, Fluoro-choline-PET-CT 3 months after RT.
Liver, kidney and pancreatic function and blood count
was assessed by blood tests.

Results: Average target coverage by 100% isodose
were 95% on PTV T, 97% on PTV N+ and 92% on PTV
prophylactic. Constraints at OAR (according to QUAN-
TEC) were always respected. Gastro-intestinal acute toxi-
city > G2 was observed only in 1 patient with extensive
irradiation volume (diarrhea requiring drugs); no G3-G4
toxicity was observed. Genitourinary acute toxicity > G2
was observed in 2 patients, in one of which we observed
acute urinary obstruction requiring catheter (G4): this
occurrence appeared after only three sessions (at dose of
7.05 Gy), and it resolved quickly with antibiotics, steroids
and alpha 1 blockers. Also this patient had a history of
previous episodes of acute urinary obstruction requiring
catheter. Hematological toxicity was G1 in 3 patients
(slight decrease of WBC, RBC and hemoglobin), G0 in
the others. In one patient we observed slight increase of
pancreatic amylase. Pelvic RM with endocoil was perfor-
med in three patients and reveled remission of previously

positive lymph nodes. Abdominal CT was performed in
one patients and reveled stable disease. PSA level was
decreased in all patients. 

Conclusion: Our initial experience shows that HT
allows the irradiation of extensive and complex volumes,
near at OAR dose-limiting, with high conformation and
dose escalation on target volume and considerable OAR
sparing resulting in reduced acute toxicity. IGRT by HT
also allows a good daily check of internal anatomy to
ensure proper set-up patients. Our results are absolutely
preliminary and further follow up is necessary to evalua-
te outcome and late toxicity.

P037
DOES PELVIC LYMPH NODES IRRADIATION IN
COMBINATION WITH HORMONAL TREATMENT
INCREASE RECTAL AND BLADDER TOXICITY OF
MEN SUFFERING FROM PROSTATE CANCER AND 
SUBJECTED TO POST-OPERATIVE RADIOTHERAPY?

G.L. Gravina1,2, P. Bonfili1, M. Di Staso1, P. Franzese1,
R. Fanini1, L. Di Nicola1, S. Parente1, M. Mancini1,
M. Falchetto Osti3, V. Armosini3, F. Marampon1,2,
M. Cerasani1, C. Fardella1, R. Murizi Enrici3,
V. Tombolini1,2

1Department of Experimental Medicine, Division of

Radiotherapy; 2Radiobiology Laboratory University of

L’Aquila, Italy; 3Department of Radiation Oncology,

Sant’Andrea Hospital, University “La Sapienza”, Rome,

Italy

Aim: Apart from the uncertainty regarding the clinical
usefulness of pelvic radiotherapy in association with hor-
mone therapy (HT), especially in a post-operative clinical
setting, most concerns exist regarding the potential of this
treatment in increasing acute and late toxicity. Aim of this
study is to evaluate the risk of toxicity and the oncologi-
cal outcome in 3D-conformational radiation therapy (3D-
CRT) of the prostate bed only compared to additional
irradiation of the pelvic lymphatic region in association
with HT in a post-operative radiotherapy setting.

Methods: A total of 196 men with prostate adenocarci-
noma were post-operatively irradiated with adjuvant or sal-
vage intent to the prostate bed only (n=115; Plan-PB group)
and for additional treatment of pelvic lymph nodes with HT
(n=81; Plan-PB-WP-HT group). In Plan-PB group, doses
from 71 to 75 Gy were prescribed to prostate bed only. One
Plan-PB-WP-HT was generated with the prescription dose
of 45 Gy to pelvic target volume with doses to the prostate
bed identical to Plan-PB. Men subject to Plan-PB-WP-HT
were treated by HT (from 9 months to 3 years). The risk of
rectal and bladder toxicity was estimated based on RTOG
scales. Biochemical-disease-free survival (bDSF) was cal-
culated in each group according to the RT type (Plan-PB or
Plan-PB-WP-HT) using the Kaplan–Meier method. The
log-rank test was used to analyze the differences between
survival curves and incidence rates.

Results: Only two (1.7%) patient in the Plan-PB
group and three (3.7%) in the Plan-PB-WP-HT group had
Grade 3 late genitourinary toxicity. There was late
gastrointestinal morbidity of grade 3 in only 6.2% (5/81)
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of men own Plan-PB-WP-HT group and in 2.6% (3/115)
of men own Plan-PB group. In both groups there was no
Grade 4 toxicity. At the median follow-up of 51 (14.5–62)
months for the Plan-PB group and 48 (44.9–57.1) months
for Plan-PB-WP-HT group the bDSF was 88.7% and
90.1%, respectively (P=0.222). A significant improve-
ment in bDSF was documented for men with findings
suggestive of high risk of recurrence and who had under-
gone PB-WP-HT (p=0.032). 

Conclusions: Our findings suggest that the irradiation
of ∑pelvic lymphatic region in association with hormonal
therapy (HT) during post-operative radiotherapy for men
at high risk of recurrence is safety with uplifting oncolo-
gical results. Definitive evidence must be attained in
order to confirm tantalizing results.

P038
DOES THE TREATED VOLUME HAVE AN IMPACT
ON SET-UP ERROR IN THE RAPIDARCTM
(RA-IMRT) TREATMENT OF PROSTATE
CARCINOMA? DATA FROM 1157 CBCT SCANS IN
101 CONSECUTIVE PATIENTS

B.A. Jereczek-Fossa1,4, C. Garibaldi2, D. Zerini1,
C. Fodor1, R. Cambria2, M. Bonora1,4, R. Mauro1,4,
P. Fanti1,4, I. Bossi-Zanetti1,4, F. Gherardi1,4, F. Cattani2,
S. Vigorito2, R. Luraschi2, S. Comi2, A. Vavassori1,
F. Castelluccia1, E. Strata1, M. Cannella1, D.V. Matei3,
F. Verweij3, G. Musi3, O. De Cobelli3,4, R. Orecchia1,4

1Divisione di Radioterapia; 2Divisione di Fisica Medica;
3Divisione di Urologia, Istituto Europeo di Oncologia,
Milano; 4Università Degli Studi di Milano

Aims: To assess the impact of the treated volume on the
set-up error based on the 1157 cone beam computer
tomography (CBCT) performed in 101 consecutive pro-
state cancer patients (pts) treated with RapidArcTM
technology, TrilogyTM – Varian (RA-IMRT).

Material and Methods: Between 2/2010 and 4/2011,
101 prostate cancer pts were treated in curative (23 pts) or
post-prostatectomy (78 pts) setting. This prospective
study was notified to the Ethical Committee of the
European Institute of Oncology. All pts gave written
informed consent for the treatment. Treated volume inclu-
ded: prostate only (P), prostate + pelvic lymph nodes
(P/P), prostatic bed (PB) and prostatic bed + pelvic lymph
nodes (PB/P) in 6 (6%), 17 (17%), 39 (39%) and 39
(39%) pts, respectively. Pelvic RT was added in case of
pN1/cN1 or cN0/pNx, if the estimated risk of lymph node
involvement, calculated on pre and/or postoperative data
with using the available on line MSKCC nomogram, was
> 30%. RA-IMRT was delivered using a mildly hypofrac-
tionated simultaneous boost (SIB) approach. The pre-
scription doses in the non-operated patients are presented
in the table 1 (see in attachment).In the post-prostatecto-
my pts, the doses were as follows table 2 (see in atta-
chment). Two institutional set-up protocols were emplo-
yed: daily IGRT approach (daily cone beam CT, CBCT)
and off-line approach (CBCT for the first 3 RA-IMRT
sessions, and weekly thereafter. Daily IGRT approach
was applied in case of large volumes and unfavourable
dose volume histograms (DVHs). 

Results: Daily IGRT protocol and off-line approach
were applied for 11 and 90 pts, respectively. 1157 CBCT
were performed, median 10 CBCT/pt (range: 7-29). The
results of automatic match on bony anatomy and manual
target correction in terms of translations and table rotation
are presented in the tables 3 and 4(see in attachment).

Conclusions: The implementation of both daily and
off-line IGRT protocols for prostate cancer pts with CBCT
allowed us to correct for the systematic errors in the three
directions. The random errors in the target localization
were slightly higher compared to those obtained with the
auto match based on bony anatomy for all different treat-
ments. We haven’t observed any impact of the treated volu-
mes on both set-up errors and target localization.

Table 1: The prescription doses in the non-operated patients

Table 2: The prescription doses in the post-prostatectomy patients
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ACUTE AND LATE TOXICITY PROFILE AND EARLY
BIOCHEMICAL OUTCOME OF MODERATELY
HYPOFRACTIONATED ADJUVANT RADIOTHERAPY
WITH HELICAL TOMOTHERAPY FOLLOWING
AFTER PELVIC LYMPHADENECTOMY AND
RADICAL PROSTATECTOMY FOR CLINICALLY
LOCALIZED PN0/PN1 PROSTATE CANCER

M. La Macchia1, C. Cozzarini2, N.A. Iacovelli2,
A.M. Deli2, C. Fiorino3, S. Broggi3, L. Perna3,
G. Salvadori4, A. Bolognesi2, P. Rigatti5, N.G. Di Muzio2

1ATreP Agenzia Provinciale per la Protonterapia, Trento;
2U.O. di Radioterapia Istituto Scientifico San Raffaele,

Milano; 3Servizio di Fisica Medica Istituto Scientifico

San Raffaele, Milano; 4RTT Istituto Scientifico San

Raffaele, Milano; 5U.O. di Urologia Istituto Scientifico

San Raffaele, Milano

Purpose: To report acute and late toxicity profile and
early biochemical outcome of moderately hypofractiona-
ted adjuvant radiotherapy with Helical TomoTherapy
(HTT) after pelvic lymphadenectomy and radical retropu-
bic prostatectomy (PL+RRP) for clinically localized pro-
state cancer .

Material and Nethods: Between 7/2006 and 4/2009
over 300 consecutive patients previously submitted to
PL+RRP for pT2-4, R0/R1 pN0/pN1 prostate cancer
underwent adjuvant irradiation to the prostatic bed (PB)
+o- and pelvic lymph-nodal area (PLNA). Of them, 130
cases (25 pT2, 50 pT3a, 52 pT3b, 3 pT4, 75 MR+, 45
pN1 on a median of 1 positive LN, range 1-11, Gleason
score 2-6 in 13, 7 in 68, 8-10 in 49) underwent moderate-

ly hypofractionated (28 fractions) HTT to a prescription
dose of 65.8 Gy (2.35 Gy/fraction, EQD2 >o= 70 Gy) to
the PB, 60.20 Gy (2.15 Gy/fraction, EQD2 >o= 60 Gy) to
the seminal vesicles bed and, in 88/130 patients to the
PLNA (51.80 Gy, EQD2 >o= 50 Gy) owing to the presen-
ce of positive lymph-nodes and/or Gleason score 8-10.
Adjuvant androgen deprivation (AAD) was prescribed to
patients with >o= 3 positive LN and/or to pN0 ones
whose Gleason score was >o= 8 for a median of 24 and
12 months, respectively. 
The goal was to deliver >o= 95% of the prescribed dose
to >o= 95% of the target volumes, while keeping dose
homogeneity as high as possible.
Acute and late toxicity was retrospectively assessed by
CTCAE 3.0 scoring system. 

Results: Median follow-up from the beginning of
HTT was 39 months (range 18-61). 
Excellent coverage of PTV and high homogeneity of dose
distribution were always achieved.
Acute Genitourinary (GU) and Gastroenteric (GI) G2
toxicity were 8% and 6%, respectively, with an incidence
of acute G3 GU toxicity of 0,7%
The risk of late G2 GU and GI sequelae was 13% and
6,4%, respectively, while late GU G3 toxicity (mainly
urethral stenosis) was 5,7%. 
No acute or late G3 GI toxicity were observed. 
Both acute and late toxicity profiles were almost identical
between patients receiving PB only or PB+PLNA irradia-
tion. 
Thus far, only 4 pts experienced a biochemical failure,
followed by an isolated LN recurrence (1 pelvic, 1 lom-
boartic) after 9 and 6 months, respectively, from HTT
start.

Table 3: Auto match on bony anatomy 

Table 4: Target correction
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Conclusion: a moderately hypofractionated adjuvant
irradiation of PB + o - PLNA after LP+RRP with HTT at
2-Gy equivalent doses >o= 70 and 50 Gy is feasible and
safe, with acute and late toxicity profile and early bioche-
mical outcome thus far excellent.

P040
ANALYSIS OF ISOCENTER SHIFTS DERIVED
FROM THE MANUAL REGISTRATION PROCEDURE
USING MV CONE-BEAM CT IN PATIENTS WITH
PROSTATE CANCER – TEAM STUDY

F. Lepone, P. Arpaia, M.G. Calvanese, F. Cammarota,
A. Codella, V. Crisci, E. De Fusco, R. Di Franco,
G. Guzzi, R. Manzo, F. Mazza, P. Murino, S. Parrilli,
V. Ravo

UOC Radioterapia PO Ascalesi Napoli

Purpose: to evaluate the reliability of a radiation therapy
team, composed by 3 experienced physicians, 3 radiothe-
rapists in training, 1 medical physicist and 7 technolo-
gists, to detect the movements resulting from overlap
CBTC images with CT planning scan in 6 patients with
prostate cancer receiving radiotherapy.

Materials and Methods: 6 patients with prostate can-
cer, underwent IGRT using Siemens Megavoltage Cone-
Beam CT in off-line mode. In particular, shifts detected
by CBCT were monitored by the operators through
manual registration (MR) procedure, and then were com-
pared with data obtained by the procedure of automatic
registration (AR). CBCT images (slice thickness 1.00
mm) were compared with CT planning scan images (slice
thickness 5.0 mm). Selected images were submitted to
each operator, and subsequently, after having provided to
MR of the overlap, obtained shifts have been recorded on
a form. The technique of images overlapping was based
on opportunity of contrast image changing, slices move-
ment, blending fusion and other software options.

Results: Bias and statistical errors were determined
according to all data obtained. Standard deviation values
have been described the accuracy of the method; specifi-
cally, median values of SD for MR were 1.43 mm, 3.67
mm and 2.35 mm in lateral, longitudinal and vertical
movements respectively; instead, relative mean values on
the difference between MR median and AR reference
values were -0.74 mm, 1.63 mm and 1.29 mm in the three
different directions. 33.3% of MR values was included
within 1.0 mm, and just 5.55% was higher than 3.0 mm
(threshold shift value). If median values obtained from 6
physicians were considered as reference values of proper
overlap, 55.5% of MR values was included within 1.0
mm, and only 16.7% of values detected was higher than
3.0 mm. Most significant overlap errors were detected
along the longitudinal axis, and this is due to slice thick-
ness of CT planning scan, which so should be less than
3.0 mm in order to increase the image resolution.

Conclusions: Results tend to support AR procedure;
however, only in cases where the overlap differences are
evident (≥ 5.0 mm in either direction), the use of manual
registration procedure must be considered, in order to
improve even more the accuracy of radiation therapy
especially in IMRT, where margins are minimized, and in

Adaptive Radiotherapy, which must also consider all soft
tissue.

P041
3T-MRI IN THE RADIATION TREATMENT PLAN-
NING OF LOCALIZED PROSTATE CANCER USING
INTRA-PROSTATIC FIDUCIAL MARKERS FOR
CT-REGISTRATION
A. Magli, E. Moretti*, G. Brondani°, G. Como°,
R. Padovani*, S. Fongione
SOC Radioterapia Oncologica; *SOC di Fisica Sanitaria,
°Dipartimento di Scienze delle Immagini. Azienda

Ospedaliera-Universitaria S. M. della Misericordia

Udine. SOC Radioterapia Oncologica; *SOC di Fisica

Sanitaria; °Dipartimento di Scienze delle Immagini.

Azienda Ospedaliera-Universitaria S. M. della

Misericordia Udine

Background: The most focused radiation treatments rely
on identifying the target accurately, both for planning and
delivery. CT is essential providing the tissue-density
required for dose-calculation, but it images the prostatic
apex poorly. Fusion of MRI with planning-CT plays a
significant role in prostate-definition, permitting the deli-
neation of extracapsular extension and dominant nodules
too. Some investigators have suggested the resolution
provided by 3T-MRI without an endorectal coil (ERC) is
as efficient as 1.5T-MRI plus ERC.

Purpose: To evaluate the use of 3T-MRI in the radio-
therapy of prostate carcinoma.

Materials and Methods: Between May and September
2010 and , 5 patients with biopsy-proven prostate cancer
were scheduled to undergo 3T-MRI. All subjects under-
went ultrasound-guided transrectal placement of 3 gold
intra-prostatic fiducial markers. The markers are in the
prostate for Image Guided Radiation Therapy (IGRT)
both eliminating uncertainties due to prostate motion and
reducing set-up errors.
The planning-CT scan was obtained with Brilliance Big
Bore CT-simulator (Philips Medical Systems). 3T-MRI of
the prostate gland and seminal vesicles (axial T1,T2-wei-
ghed) was performed on Achieva scanner (Philips
Medical Systems) with phased-array coil. 
CT and MR images were rigidly aligned with Oncentra
treatment planning system (Nucletron). We compared
two different registration approaches: a fully-automatic
method based on Normalized Mutual Information algo-
rithm and a semi-automatic rigid match relied on identi-
fying the midpoint of the intra-prostatic markers within
the two image-sets. The match was visually inspected by
observing the fused CT-MR images and its accuracy was
estimated by performing statistical analysis of the coordi-
nate differences between CT and MR anatomical-lan-
dmarks.

Results: The two methods (automatic and semi-auto-
matic) provide adequate image-combination results
giving a mean value of the target registration value of 3
and 2 mm, respectively. The marker-based match appears
more accurate incorporating the prostate motion; it is
actually user-independent as the gold-markers are clearly
visualized on 3T-MRI.
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Conclusion: Our preliminary experience with prosta-
te 3T-MRI showed the clinical feasibility of the integra-
tion of MRI in the RT-planning of the prostate, matching
CT-MR on gold markers, due to the optimal imaging
resolution of the scanner 3T. 

P042
INTRAFRACTION MOTION OF THE PROSTATE
DURING INTENSITY-MODULATED RADIATION
THERAPY (IMRT): ANALYSIS IN PATIENTS WITH
IMPLANTED FIDUCIAL MARKERS

A. Magli, F. Pigani, E. Moretti*, C. Piccoli, T. Tomat,
G. Chiaulon, G. Parisi, A. Prisco, F. Titone, S. Fongione

SOC di Radioterapia Oncologica; *SOC di Fisica
Sanitaria. Azienda Ospedaliera-Universitaria S. M. della
Misericordia Udine. SOC di Radioterapia Oncologica;
*SOC di Fisica Sanitaria. Azienda Ospedaliera-
Universitaria S. M. della Misericordia Udine

Background: Off-line protocols were used successfully to
reduce systematic positioning errors. Various authors sho-
wed that a further improvement of treatment accuracy can
be achieved by reducing random positioning errors with
daily on-line position verification . The effectiveness of
this approach depends on the stability of prostate position
for the duration of treatment. 

Purpose: To analyze the intra-fraction motion (IFM)
of the prostate during IMRT of patients with prostate can-
cer.

Methods and Materials: Between May-September
2010, 8 patients with high risk (NCCN score) prostate
carcinoma received IMRT combined with fiducial gold
markers (FMs) for position verification. The patients
receive instruction for emptying the rectal before irradia-
tion.
Our IGRT (Image Guided radiation Therapy) implies the
acquisition of the Digital portal Images (DPIs) of two
orthogonal beams (gantry position: 0° and 90°) for com-
paring with DRRs (Digital Reconstructed Radiography),
considered as reference images of the planning. The rigid
match was FMs-based. Any shifts of the FMs were recor-
ded in 3 dimensions: right–left (RL), anterior-posterior
(AP), and superior-inferior (SI).
DPIs acquired just at the end of the irradiation was com-
pared to DPIs before treatment for determining the organ
motion intra-fraction. A similar statistical analysis of
DPIs vs DRRs was performed for the comparison DPIs-
before and DPIs post-treatment.

Results: The dominant directions of IFM were ante-
riorly and superiorly. The mean magnitude of shifts (SD)
was 0.11 ± 0.12 mm, 0.29 ± 0.16 mm, and , 0.24 ± 0.16
mm in the RL, AP, and SI directions, respectively.
The maximum range of motion occurred in the AP dimen-
sion, from 4 mm in the anterior direction to 5 mm in the
posterior one. The percentage of treatments with a prosta-
te motion < to 5 mm was 100%, 98%, and
95% in the RL, SI, and AP, respectively. 

Conclusions: In our study we showed that IFM occurs
frequently during the course of a 10-12 min radiation the-
rapy fraction. 
Using FMs with daily on-line position verification, intra-

fraction prostate motion occurred predominantly in the
inferior and posterior directions, but it was clinically insi-
gnificant.
The considerable degree of inter-fraction prostate positio-
nal error, combined with not clinically significant intra-
fraction movement, highlights the importance of locali-
zing the prostate before each fraction and correcting for
inter-fraction motion.

P043
HYPOFRACTIONATED REGIMEN IN PROSTATE
CANCER PATIENTS. A MULTICENTER STUDY

L. Marino1, A.M. Di Grazia1, A. Santacaterina2,
N. Romeo3, L. Barone Tonghi3, A. Seca1, S. Pergolizzi4

1REM radioterapia. Catania; 2A.O Papardo Piemonte.

Messina; 3U.O.C Radioterapia Oncologica . PO San

Vincenzo Taormina; 4Dipartimento di Scienze

Radiologiche. Università di Messina

Introduction: To evaluate feasibility and toxicity of hypo-
fractionated regimen in the treatment of prostate cancer
using 3D conformal technique or IMRT.

Materials and Methods: Patients with localized pro-
state cancer were treated with hypofractionated regimen
of 2,7 Gray die in 24 fractions with a total dose of 64,8
Gray on the prostate. Seminal vesicles were put out of the
fields when a total dose of 45,9 Gray was delivered. Dose
constraints were: rectum: V50 < 33%; femoral heads:
V36 < 50%; bladder V59 < 50%. In all patients toxicities
were evaluated weekly during treatment. 

Results: From 22.04.10 to 01.02.2011 a total of 19
patients entered on the study. Median age was 77 years
old (range 61-82). All had adenocarcinoma with a median
Gleason Score 6 (3+3) (range 5-9). A median value of
PSA at diagnosis was 11,25 (range 4,4- 28,20). 14
patients were submitted to total androgenic block.
Acute genitourinary toxicity was: G0 ( 14 pts: 73,7 %),
G1 ( 5 pts: 26,31 %). Six patients (31,6%) had G1 rectal
toxicity and G3 toxicity was reported in one patient.

Conclusions: The hypofractionated regimen used in
this study seems to be feasibile with very low toxicity
profiles. Longer follow-up is necessary to evaluate long
term results.

P044
EARLY PROCTOSCOPY IS A SURROGATE END-
POINT OF LATE RECTAL TOXICITY IN PROSTATE
CANCER TREATED WITH RADIOTHERAPY

M. Massaccesi1, E. Ippolito1, G. Macchia1, C. Digesù1,
F. Deodato1, S. Cilla2, L. Caravatta1, G.A. Pirozzi3,
G. Spera3, S. Marangi3, E. Annoscia3, M. Ingrosso3,
V. Valentini4, N. Cellini4, A.G. Morganti1,4

1Radiotherapy Unit; 2Medical Physics Unit; 3Endoscopy

Unit, “John Paul II” Center for High Technology

Research and Education in Biomedical Sciences,

Catholic University, Campobasso; 4Radiotherapy

Department, Policlinico A. Gemelli, Catholic University,

Rome, Italy
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Aim: To predict the grade and incidence of clinical late
rectal toxicity by short term (one year) mucosal altera-
tions.

Patients and Methods: Patients with prostate adeno-
carcinoma treated with curative or adjuvant RT under-
went proctoscopy one year after the end of RT. Mucosal
changes were classified by Vienna Rectoscopy Score
(VRS). Late toxicity data were analyzed according to the
Kaplan-Meier method. Comparison between prognosis
groups was performed by log rank analysis.

Results: After a median follow-up of 45 months
(range 18-99), the 3-year incidence of grade > 1 and >2
rectal EORTC/RTOG late toxicity was 34% and 24%,
respectively. The occurrence of grade >2 rectal toxicity
was higher in patients presenting grade > 2 (32% vs 15 %,
p=0.02) or > 3 telangiectasia (47% vs 17%, p=<0.01) and
an overall VRS score > 2 (31% vs 16 %, p=0.04) or >3
(48% vs 17%, p=0.01) at one year proctoscopy. Patients
presenting grade > 2 congested mucosa had a higher inci-
dence of grade > 1 rectal toxicity (77% vs 47%, p=0.01).

Conclusions: Early proctoscopy (1 year) predicts late
rectal toxicity and therefore can be used as surrogate end-
point for late rectal toxicity in studies aimed at reducing
this frequent complication.

P045
LOW DOSE RATE 125I BRACHYTHERAPY OF
EARLY STAGE- GOOD PROGNOSIS PROSTATE
CANCER: SAN FILIPPO NERI HOSPITAL
EXPERIENCE

M.A. Mirri1*, A. Ciabattoni*, F.P. Mangiacotti°,
R. Consorti°, T. Palloni*

*UOC Radioterapia, °UOSD Fisica Sanitaria, Azienda
Complesso Ospedaliero San Filippo Neri, Roma

Purpose: To assess dosimetric results and clinical outco-
me in patients with early stage, good-prognosis, prostate
cancer treated with LDR 125I BKT.

Materials and Methods: LDR125I BKT was proposed
to patients with PSA≤10, Gleason Score≤6, T1-T2, good
urinary function and prostate volume≤50 gr. The transpe-
rineal seeds implant was made through a guidance tem-
plate under regional anaesthesia, after ultrasound acquisi-
tion of the volumes and intraoperative dosimetric plan-
ning. The prescription dose was 145 Gy. One month after
the implant a CT scan was performed for a post-implant
dosimetric planning: a prostate D90 value ≥140 Gy was
considered measure of good implant quality. The acute
and late toxicity according to EORTC/RTOG criteria, the
erectile function and urinary continence and the PSA
levels were registered. 

Results: Between February 2009 and February 2011,
22 low-risk prostate cancer patients were evaluated.
Mean age was 62,7 years, mean pre-treatment PSA value
was 6,77 ng/ml, with a mean prostate volume of 35,89
cm3. At one-month post-planning, mean prostate D90
was 143,61 Gy. In two years, according to the learning
curve, the time to perform the procedure decreased from
270 to 90 minutes. With a median follow-up of 9 months
no serious acute or late urinary obstruction was observed:
45% and 9% of patients presented respectively G1 and

G2 acute GU toxicity and only 9% developed G1 GI
acute toxicity. 27% of patients presented G1 late GU toxi-
city, not requiring medications. Urinary continence and
erectile function were preserved. All patients are free
from biochemical and local recurrence with mean PSA
values reduced of 70%, 85% and 86,1% at three, six and
nine months, respectively.

Conclusions: Our data confirm that LDR125I
Brachytherapy is a safe and effective modality for selec-
ted low risk prostate cancer.

P046
WHOLE PELVIS AND CONCOMITANT BOOST TO
THE PROSTATE WITH MODERATE
HYPOFRACTIONATION USING HELICAL
TOMOTHERAPY

A. Monaco, C. Caruso, C. Chiostrini, M. Cianciulli,
V. Donato

Department of Radiotherapy, “S.Camillo-Forlanini”

Hospital, Rome, Italy

Purpose: to evaluate the feasibility and tolerance of hypo-
fractionation using Helical Tomotherapy in high grade
prostate cancer.

Materials and Methods: From January 2010 to April
2011 40 patients with stage I-III prostate cancer which
don’t underwent radical prostatectomy, with or without
hormone therapy, were treated in our institute with
Helical Tomotherapy. Among these patients, 11 were con-
sidered high risk based on Gleason score (>7), primary
tumour (T>=3) and PSA value (>= 20 ng/ml): in these
patients whole pelvis was treated while receiving a con-
comitant boost to the prostate and seminal vesicles within
a moderately hypofractionated regimen. PTV 1 consisting
of pelvic lymph-nodal area received 50.4 Gy in 28 frac-
tions with 1.8 Gy per fraction; PTV2 consisted of prosta-
te and seminal vesicles plus a margin of 0.6-0.8 cm and
received a total dose of 70 Gy in 28 fraction with 2.5 Gy
per fraction. All patients received neoadjuvant and con-
current androgen deprivation.

Results: The treatment was well tolerated in all
patients. RTOG rectal and urinary toxicity was evaluated
during treatment: acute rectal toxicity scores were G1 in
7 patients, G2 in 2 patients; acute urinary toxicity scores
were G1 in 6 patients and G2 in 3 patients. No G2 or
higher acute gastrointestinal toxicities were seen. No
acute Grade 3 RTOG toxicity was recorded.

Conclusions: Prostate hypofractionation with helical
tomotherapy for high risk prostate cancer represents an
efficient and promising method for achieving dose esca-
lation of the prostate with modest acute toxicity. Based on
these preliminary results further dose increase is possible.

P047
HYPOFRACTIONATED RADIOTHERAPY WITH OR
WITHOUT IGRT IN INTERMEDIATE PROSTATE
CANCER: RESULTS OF ACUTE TOXICITY

F. Monaco, M. Valeriani, M.F. Osti, G. Minniti,
E. Clarke, M. Maglio, C. Proietti, R. Maurizi Enrici
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Cattedra di Radioterapia, 2^ Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”

Purpose: To evaluate the acute tolerance of hypofractio-
nated schedule in patients with prostate cancer conside-
ring volumes of treatment.

Methods and Materials: Between March 2007 and
April 2010 we have treated 90 patients with intermediate
risk prostate cancer. The median age was 75 years (range
55–85). Median PSA at the diagnosis was 8,5 ng/ml (range
3,3-19 ng/ml). All patients were treated with a total dose of
43,8 Gy on seminal vesicles and 54,75 Gy on prostate, 3.65
Gy per fraction, three times a week and total time of 5
weeks. 52/90 (58%) patients were submitted to Image
Guided Radiation Therapy (IGRT). The CTV1 included
the prostate plus the seminal vesicles (SV) and CTV2 only
the prostate. The margins for the planning target volume
(PTV1 and 2) were 8 mm in all direction except in the
posterior direction that was 6 mm in patients not submitted
to IGRT and 5 mm in all directions for patients submitted
to IGRT. All patients underwent neoadjuvant, concomitant
and adjuvant hormonal therapy (OT).

Results: Median follow-up for all patients was 15
months (range 3-33 months), 17 months (range 3-33
months) for patients treated without IGRT and 5 months
(range 3-11 months) for those treated with IGRT.
Toxicities during the treatment were: Grade 1–2 gastroin-
testinal (GI) toxicity 22.6% (16,7% for non-IGRT and
30,8% for IGRT), grade 1–2 genitourinary (GU) toxicity
51,6% (52,8% for non-IGRT and 50% for IGRT).
Toxicities 3 month after the end of the treatment were
Grade 1–2 GI 6,5% (5,6% for non-IGRT and 7,7% for
IGRT), grade 1–2 GU 9,7% (16.7% for non-IGRT and
0% for IGRT). No statistical difference was observed
comparing acute toxicity in patients treated with or
without IGRT. We have found a significant difference of
acute toxicity if rectal V52 was <10% or ≥ 10% (p=0,03)
and a trend if rectal V45 was <20% or ≥20% (p=0,06).

Conclusions: This study showed that the hypofractio-
nation schedule used is well tolerated with a low rate of
acute grade I-II gastrointestinal toxicity and without a
major grade (≥ III) acute toxicity. Longer follow-up is
needed to determine if this low rate of acute toxicity will
be translated in a low rate of late toxicity. The use of
IGRT itself do not reduce acute toxicity.

P048
DAILY PROSTATE LOCALIZATION USING
FIDUCIAL MARKERS, BONY ANATOMY AND
SURFACE IMAGES SYSTEM (ALIGNRT):
PRELIMINARY RESULTS ON THE IMPACT ON
PLANNING TARGET VOLUME (PTV) FOR
PROSTATE CANCER 

G. Mortellaro, S. Allis, A. Reali, F. Arcadipane,
S. Bartoncini, E. Trevisiol, S.M. Anglesio,
M.G. Ruo Redda

Department of Clinical and Biological Sciences,
Radiation Oncology Unit, University of Turin, S. Luigi
Hospital, Orbassano, Italy.

Purpose: set-up errors and target margins are closely rela-

ted. More precise targeting of the prostate would permit
use of smaller margins and this allow in incresed dose
delivery and lesser treatment toxicity.For decreasing
patient(pt) set-up uncertainties during 3DCRT, several
means of positions verification are used in clinical practi-
ce.On the basis of our previous study we are evaluating,in
order to reduce treatments set-up errors and PTV mar-
gins,the validity of the surface image system respect to
standard daily DPI using pelvic bone anatomy and intra-
prostatic gold fiducial markers.

Materials and Methods: from January to April 2011 we
enrolled 3 pts affected with prostate cancer submitted to
3DCRT.3 gold fiducial markers for each pt were implanted
transrectally under US guidance.All pts were immobilized
and treated in supine position. Daily we acquired for each
pts surface images and 2 DPI of the 0°-90°treatment fields
using a single exposure to visualize the fiducial markers;
weekly, we also acquired 2 DPI of treatment field in dou-
ble exposure to identify the pelvic anatomy. A dose of 1
MU was given for the 2 orthogonal images daily. DPI were
compared with DRR’s generated for daily comparison.
We evaluated the mean and the SD of the shifts eviden-
ced by the 3 different alignment systems. We performed
the daily on-line correction derived from displacement of
fiducial markers, as a surrogate for the prostate, with a
threshold >3 mm in anterior-posterior(AP), superior-infe-
rior(SI) and right-left(RL) directions. 

Results: 282 DPI and 117 surface image were acqui-
red. The mean displacement (+/-SD) recorded using 3 dif-
ferent systems are reported in tabI.

Conclusions: the data from our previous study on 19
prostate cancer pts showed that set-up errors detected by
AlignRT system are consistent with those obtained by
bony anatomy, in particular along RL with a threshold >5
mm. The preliminary results of this study confirmed a
correlation between shifts detected by gold seeds and
bony anatomy while AlignRT data are inconsistent espe-
cially for shifts inferior to 5mm(table I).Daily verification
using fiducial markers reduce the set-up and internal
organ motion errors allowing more normal tissue sparing
trough a PTV margins reducing.

(Tab I)

Coordinates Mean Fiducial Pelvic AlignRT

(±SD) markers anatomy

AP 2.2 (±3.3) 2.5 (±1.50) -1.9 (±2.8)
SI -0.9 (±2.4) 2.1 (±1.9) -1.6 (±2.3)
RL 4.8 (±0.87) 5.1 (±0.6) 2.8 (±2.2)

P049
RADIATION THERAPY IN PROSTATE CANCER:
TOLERANCE RANGE IN SET-UP VARIABILITY

G. Pavanato1, G. Mandoliti1, M. Gava2, G. Virdis1,
C. Mantovani1

1Radioterapia Oncologica ULSS 18 , Rovigo, 2Fisica
Sanitaria ULSS 18 - Rovigo

Aim: In 3D-CRT of prostate tumors immobilization devices
are mandatory for a correct delivery of planned radiation
therapy. Perfect patient positioning and treatment reprodu-
cibility during set-up and radiation delivery are strategic
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goals to achieve in order to assure an optimal therapeutic
dose on target volume and a minimal dose on OAR.

Materials and Methods: From 4/2010 and 8/2010 12
consecutive patients with prostatic tumor undergoing
radiotherapy were studied matching DRRs obtained at
simulation with I-View portal images realized during tre-
atment delivery. I-View images were acquired at 1st, 2nd,
3rd fraction and then every week until treatment comple-
tion (7 weeks).
For set-up verification I- View at 0° and 90° gantry position
were realized each time; for each patient and for each cou-
ples of portal images the shifts on longitudinal, lateral and
vertical directions were estimated. So for each case the ave-
rage shifts related to the three directions were computed. 

Results: For each patient a table with displacements
data from isocenter (in cm) was realized. As an example
here it is showed the table related to case # 1:

Patient 1

LAT(x) LONG(y) VERT(z)

1st day 0 0 0
2nd day 0 0,2 0.4
3rd day 0,2 0 0.2
2nd week 0 0.3 0
3rd week 0,2 -0,1 0.1
4th week 0,4 0,1 0
5th week 0,3 0,1 -0.1
6th week 0 0.1 0.1
7th week 0 0,2 0.1
Maximum shift 0.4 0.3 0.4

In three cases the displacement was significantly high and it
was necessary to modify their set-up, with millimetric shifts,
in order to obtain a target coverage of 85% (ICRU 62).

Conclusions: In this group of studied patients the set-
up settlements were realized at the beginning of planned
therapy during simulation with specific I-View images.
The supplementary set-up evaluations we performed sho-
wed further needs of intra-fractions check because posi-
tion errors can persist during all therapeutic cycle.

P050
THE CLINICAL VOLUME USED FOR VIRTUAL HDR
CYBERKNIFE® IN THE TREATMENT FOR
LOCALIZED PROSTATE CANCER. PRELIMINARY
EXPERIENCE

A. Pontoriero*, D. Arpa*, C. Siragusa^, F. Midili^, I. Ielo^,
G. Anastasi§, C. Magno§, C. De Renzis*

*Department of Radiological Science, Operative Unit of
Radiotherapy University of Messina; ^Department of
Medical Physics, University of Messina; §Department of
Urology, University of Messina

Purpose: The Virtual HDR Cyberknife is indicated for
patients with localized cancer prostate (T1-T2b) with
favorable prognosis (Gleason score ≤ 6, PSA ≤ 10 ng/ml)
and selected patients with intermediate prognosis
(Gleason score of 7, PSA 10,2-20 ng/ml). The low /ß
ratio, for prostate cancer, requires high radiation with an
hypofractionated schedule of dose for tumor control. We
evaluated the efficacy for clinical volume used for emu-

lating HDR Brachytherapy dose distribution.
Patients and Methods: In our institution, in a period of

36 months, 11 patients, with a median age of 78 years
(range 73-86 years) and a median Gleason score of 6
(range 5-7), have been submitted to Virtual HDR
Cyberknife modality. The catheter has been placed for both
scans, in order to aide in image fusion and to delineate the
urethra as critical structure. T1 weighted images has been
used to delineate the capsule and NVBs. The urethra will
be defined as a 2 mm expansion of the visualized catheter,
and the rectal mucosa as a solid structure formed by a 3
mm contraction of the rectal wall. The CTV includes the
prostate and seminal vesicles. The PTV, defined with MRI
and CT imaging, included the prostate and seminal vesi-
cles, plus 2 mm of expansion for favorable prognosis or 5
mm for intermediate prognosis in all direction, except
posteriorly. The Fiducials Tracking System follows the
fiducials that are placed one week before.

Results: For all patients it has been prescribed a dose
of 38 Gy in four fractions with a median prescription dose
of 60% (range 57-75%) with an extraurethral PTV Dmax
at least 150% of the prescription of dose. In a median fol-
low-up of 12 months (range 3-36 months) no biochemical
failures have been observed. The median value of pre-tre-
atment PSA is 8.8 ng/ml (range 4.5-14.3 ng/ml) and it is
decreased in patients with a follow-up superior to 3
months, with a median value of 0.16 ng/ml (range 0.032-
1.21 ng/ml). In some patients it isn’t observed acute and
late Grade 2-3 rectal and urinary toxicities. Only in one
patient it is observed acute G3 rectal toxicity. One patient
is dead for others causes.

P051
TECHNICAL ISSUES AND PLANNING PARAME-
TERS OF FEMORAL EPIPHYSIS AND NECK IN
3D-CONFORMAL RADIATION THERAPY FOR
INTERMEDIATE RISK PROSTATE CANCER (IRPC):
A RETROSPECTIVE ANALYSIS

M. Signor, A. Negri^, A. Comelli, A. Magli, T. Ceschia,
G. Chiaulon, G. Parisi, M. Polsinelli, A. Prisco,
F. Titone, S. Fongione

Radiation Oncology Department; ^Medical Physics at

University Hospital, Udine

Background: IRPC is often treated with the combination
of Conformal Radiation Therapy (CRT) and Androgen
Deprivation Therapy (ADP). This association could chan-
ge the bone tropism of the femoral epiphysis and neck
(FEN) exposing patients (pts) to high risk of skeletal
complications. Aim: to analyze, retrospectively, technical
issues and planning parameters of FEN in patients treated
by CRT and ADP for IRPC. Materials: we collected pre-
planning and treatment planning data from the records of
74 patients with IRPC treated, since 2006 to 2009, with
the combination of neoadjuvant and concurrent ADP for
6-12 months and 3DCRT. Treatment was delivered with
coplanar techniques using 10MV photon beams customi-
zed by Elekta SL15 LINAC Multi Leaf Collimator. The
RT schedule was: 56Gy/28F on PTV1 represented by
CTV1 (prostate and seminal vesicles)+1cm and
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Average values of mean dose and V40 for rectum, bladder and femoral heads according to the investigated field arrangement

solutions.

20Gy/10F on PTV2 composed by CTV2 (prostate)+1cm.
We reported volumetric data and the relationship betwe-
en adopted treatment techniques and the resulting dosi-
metric data (maximum, minimum and average dose)on
FEN as a privileged organs at risk comparing the data
with the dose constraints in the scientific literature. 

Results: Fifty cases were completely evaluable. We
used the combination of Box+Box Technique(T)in
22/50(44%)pts, Box+5Field T in 15/50 (30%) pts, 5F+Box
T in 3/50 (6%)pts, 5F+5F Technique in 10/50 (20%)pts.
The administered mean cumulative dose to the PTV2 was
75Gy (range 66-76 Gy). Planned FEN volumes were: ave-
rage volume 127cm , (46-242cm ) for the right and avera-
ge volume 130cm ,(39-302cm )for the left. Delivered FEN
doses were: mean dose 33,18Gy, range 13.4-46.35Gy for
the right and mean dose 33,89Gy, range 13.5-46.57Gy for
the left. So, the average dose on both FEN, remained below
the recommended dose constraints (52Gy as tolerance dose
to the whole FEN to achieve <5% complications index and
40Gy as tolerance dose to obtain better therapeutic index).
In two cases, up to 1.35 and 1.57Gy, the average dose
exceeded 45Gy, as maximum suggested by AIRO report;it
depended from the kind of technical combination we used.
We had no fractures or necrosis of the FEN.

Conclusions: we mostly (74% of the pts) used the
combination of Box+Box Technique (44%) or
Box+5Field Technique (30%)to give a mean cumulative
dose of 75Gy on PTV. The average dose, on both FEN,
remained below the recommended dose constraints.
Detection of bone loss with Bone Mineral Density tests
before the initiation of ADP and 3DCRT could be critical
to avoid FEN related morbidity.

P052
TECHNICAL OPTIMIZATION OF 3D CONFORMAL
RADIOTHERAPY (3DCRT) TO PROTECT THE
FEMORAL EPIPHYSIS IN INTERMEDIATE RISK
PROSTATE CANCER: A PROSPECTIVE TRIAL

M. Signor, A. Negri^, A. Comelli, A. Magli, G. Parisi,
S. Fongione

Radiation Oncology Department; ^Medical Physics at

University Hospital, Udine

Aim: to search optimized standard field arrangement

solutions in 3DCRT to protect the femoral epiphysis (FE)
treating prostate cancer. Materials: RT schedule was:
56Gy/28F on PTV1=CTV1 (prostate & seminal vesi-
cles)+1cm and 20Gy/10F on PTV2=CTV2 (prostate) +
1cm. In ten consecutive cases, we studied the dose distri-
butions on PTV1 & 2, resulting from the combinations of
the 4 main technical options, using 10MV photons: a)4
beams (box technique with Gantry to 0°, 90°, 180°,
270°)for PTV1 and 4 beams for PTV2; b)4 beams for
PTV1 and 5 angled beams (Gantry to 0°, 90°, 270°, 30°-
60° and 300°-330°, based on anatomic data excluding
FE) for PTV2; c)5 angled beams for PTV1 and 4 beams
for PTV2; d)5 angled beams for PTV1 and 5 angled
beams for PTV2. We compared the Dose Volume
Histograms of Rectum, Bladder to choose the optimized
technique minimizing the dose to the FE.

Results: volumetric data were: average PTV 115cm
(range 74-177), rectum 60cm (35-172), bladder 152cm
(54-473), wright FE 109cm (46-202), left FE 113cm (46-
239). We detailed average values of mean dose and V40 for
rectum, bladder and FE (see table) according to the diffe-
rent field arrangement solutions. Comparing the rectum
dose distributions, we didn’t found statistically significant
differences between the values of mean dose, V50, V55,
V60, V65, V70 obtained with the 4 analyzed techniques.
We noted a trend in favour of the 5 beam technique espe-
cially regarding the percentage volumes receiving low
doses. We calculated a statistically significant difference
(p<0.05) between average dose and V40 for the bladder
and the FE; particularly, we relieved the lower values of
mean dose and V40 percentages with the 5 beam technique
applied to both phases of treatment and, on the contrary, the
higher values corresponding to 4 beam for both phases.
There was a correlation between the percentage reduction
in mean dose to the FE with the 5 beam vs the 4 beam
technique and the target volume (volume-weighted avera-
ge between the PTVs of the two phases). The mean dose
reduction was higher for smaller PTVs, because the 5 beam
allowed a better angle of the two oblique beams.

Conclusions: we relieved the lower values of mean
dose and V40 percentages to all OARs with the 5-beam
technique applied to both phases of treatment and the
higher values corresponding to 4 beam for both phases,
particularly for smaller PTVs. According to the “FE
oriented planning optimization”, the winner is 5 beam+5
beam 3DCRT technique combination.
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P053
18F-CHOLINE PET/CT IMAGING FOR TARGET
VOLUME SELECTION AND DELINEATION IN
RADIATION THERAPY PLANNING FOR
POSTOPERATIVE RECURRENT PROSTATE
CANCER

M. Signor, D. Michelutti, E. Danielis, A. Magli,
A. Prisco, M. Polsinelli, S. Fongione

Radiation Oncology Unit at University Hospital, Udine

Background: [18F]Choline PET/CT imaging is an esta-
blished diagnostic tool in a single step re-staging
patients with biochemical failure after primary treat-
ment for prostate cancer. Actually, there are limited
published data on the best method for targeting the
Biological Target Volume (BTV).

Aims: 1) to analyze our experience with
[18F]Choline PET/CT imaging in radiotherapy planning
of postoperative recurrent prostate cancer; 2) to investi-
gate the interobserver variability using visual method
for targeting BTVs.
Methods: since march 2010 to march 2011, seven con-
secutive patients (pts) with biochemical failure after
radical retropubic prostatectomy (RRP) +/- adjuvant
radiotherapy (AR) were studied to discriminate local or
systemic recurrence and to select second-line treatment.
We acquired PET/CT imaging to detect morphologic
and metabolic failure data and, subsequently, CT simu-
lation-localization was performed. PET to CT-planning
was aligned through a mutual information-like method
and the match was assessed acceptable. We adopted a
different strategy regarding the choice of the volumes to
irradiate and the doses to prescribe in accord to prosta-
tectomy bed recurrence (PBR) vs pelvic nodal recurren-
ce (PNR) or both. A team composed by four radiation
oncologist, one nuclear medicine physician and two stu-
dents defined BTVs using visual method on contouring
software.

Results: all the pts (mean age: 70.9 years, KPS 90)
had a postRRP recurrence, one postAR (66 Gy on the
PB) and one androgen blockage (AB) refractory too.
Average time to relapse was 66 months (range 35-107)
Average PSA velocity was 0.83 ng/ml/mo in PBR and
1.56 ng/ml/mo in PNR. Mean PSA Doubling Time was
8.13 ng/ml/mo in PBR and 2.1 in PNR. Average preRT-
PSA was 6.22 ng/ml (1.51-19.3). Choline PET detected
4 PBR, 2 PNR and one sincronous PBR + PNR. Average
PBR and PNR Standardized Uptake Value (SUV) were,
respectively, 6.16 (range 2.9-9.8) and 7.9 (2.5-10.9). We
administered 74 Gy on PBR volume, 50.4 Gy on lym-
phatic pelvic volume in PNR and on pelvic volume in
sincronous PBR + PNR. Five pts are in AB treatment.
Inter-observer variability for visual delineation of BTVs
was not statistically significant in definition of site and
size of PNR. Instead, we noted some incoherence in size
calculation of BTV related to PBR. 

Conclusions In postRRP recurrence pts,
[18F]Choline PET/CT imaging can address to a better tar-
get volume selection and delineation adapting correct RT
strategies to different biochemical, clinical and progno-
stic situations. We had acceptable interobserver variabili-

ty in targeting PNR but we need more data or automated
segmentation methods to obtain a better definition of
BTVs.

P054
“SPACE OAR” IN HYPOFRACTIONATION OF
PROSTATE CANCER: FIRST EXPERIENCE

A. Tagliagambe*, A. Tofani#, G. Piacentini*, V. Marchetti*,
S. Luxardo#, G. Marcozzi#, A. Rebonato^, T. Torri^

**U.O.S.D. di Radioterapia, U.O.S.D. Di Fisica

Sanitaria; ^Dipartimento di Diagnostica, ASL 1 Carrara

(MS)

Scopo: We report the first experience of the use of PEG (
polyethylene glycol ) in 3 prostatic patients who were
selected for hypofractionation for a prostatic adenocarci-
noma . The aim of this study is to create a real space bet-
ween the gland and the rectum wall. This allows us to ele-
vate the dose/fraction and consequently the total gland
dose, avoiding rectal serious damages.

Materials and Methods: We study 3 intracapsular can-
cer patients with a customized immobilization and we
plan with IMRT a total dose of 45 Gy in 9 fractions. Then
we injected PEG in the virtual space limited by: prostate
capsule , rectourethalis muscle and posterior rectal wall.
This was possible because we create immediately before
an hydro-dissection with saline solution. This special
material has the property to come in few seconds solid
like a gel; there is no exothermic reaction and it lasts up
to 4 months before slowly disappearing. We study the
patient implant with MRI few days after. Then we repeat
the CT simulation a we replan with IMRT.

Results:

A/P dislocation cran./caud. diffusion

(rectum and gland)

1st case 23 mm 34 mm. 
2nd 17 mm 36 mm
3rd 11.9 mm 32 mm

Regarding rectal dose we obtained: for the 2° patient a
mean of 43% of reduction (14%-64%); for the 3° patient
a mean of 43% of reduction (26%-56%) 
The difference between the rectal dvh before and after
gel, were statistically significant ( p< 0.005). 

Conclusions: This procedure was ambulatory after
local anesthesia ( the same that we use for the gold mar-
kers implant). There are no acute side effects. The rectal
dose was impressively reduced. With a prescription of the
PTV of 500 cGy/fraction:

the 2nd case 3.8 cc of the rectum receives 3.5 Gy/fraction-
the 3rd 2.5 cc 2.13 Gy/fraction

This are so far to the dose that in SHARP program caused
rectal bleeding (3.5 cc, 3.47 cc, 7.66 cc received 6 Gy x 5
fractions).
"Space OAR" can help the radiation oncology using ultra-
hypofractionation to increase the dose for the PTV avoi-
ding rectal acute and late toxicity.
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P055
EFFECTS OF PROSTATE-RECTUM SEPARATION
ON RECTAL RADIATION EXPOSURE WITH
BIOPROTECT BIODEGRADABLE IMPLANTABLE
BALLOON IN RADICAL RADIOTHERAPY OF
PROSTATE CANCER - ASTI HOSPITAL INITIAL
EXPERIENCE

M. Tessa1, C. Origlia1, M. Cussotto3, C. Iftode4,
M. Galliano1, C. Fasano2, M. Fusella4, S. Amerio2,
D. Masenga2, S. Emanuelli2, F. Bardari3

1SOC Radioterapia; 2SOSD Fisica Sanitaria; 3SOC

Urologia - Ospedale Cardinal Massaia - Asti; 4Università

degli Studi di Torino

Aim: In EBRT for prostate cancer, the anterior rectal wall
is the major dose -limiting structure. The purpose is to
evaluate the potential for dose escalation with 3DCRT
and prostate –rectal spacer BioProtect (a biodegradable
balloon),a 
+nd to investigate the reduction in radiation exposure of

rectum.
Methods and Materials: In the Radiotherapy and

Urology Units of Asti Hospital, a 76 yo pt affected by
bilateral lobe prostate adenocarcinoma, Gleason Score
3+4, with focal capsular infiltration, underwent insertion
of the balloon device, placed between the rectal wall and
the prostate gland. This pt was previously selected by our
multidisciplinary team consisting of a medical oncolo-
gist, urologist, radiation oncologist, and oncologic nurse.
The inclusion criteria for our first pts were: intermediate-
high risk prostate cancer whom rectum radiation esposu-
re is often significant, and pts with prior rectal comorbi-
dities. Prior to implantation the pt had routine blood tests
with coagulation status, urine analysis and culture and
underwent TRUS; he received preventive antibiotics and
signed informed consent form. The feasibility and safety
of this device was already evaluated by an International
Multicenter Prospective study in terms of pts’ tolerance
and rectal toxicity reduction. In Italy only at Padova
University Hospital was experimented the efficacy of
BioProtect balloon device.In our case the implant, execu-
ted by an our expert urologist in the operatory room, was
inserted throughout the perineum, with pt in the lithoto-
my position, transrectal US guided, using local anesthe-
tic. We obtained a CT scan simulation before and 5 days
after the device placement, then two different 3DCRT
plans were performed. Dose distribution and dosimetric
indexes for the rectum (D50,D70, D80, D90, D100 and
V50, V60, V65, V70) in both plans were computed and
compared. The pt was treated with 3DCRT – Linac 18
MV- to a total radiation dose of 76 Gy over 38 fractions,
2 Gy fraction size (58 Gy to the prostate and seminal vesi-
cles and then 18 Gy only to the prostate gland). During
EBRT we performed weekly CT scan to evaluate the
position and shape of the ballon device. We also perfor-
med weekly routine physical examination and evaluated
pt’s pain and discomfort during RT.

Results: The pt tolerated the device throughout RT.
Analizing the two Dose Volume Histograms – prior and
following implantation- we observed a reduction of rectal
doses (Fig.1). We found a % reduction of V50 of 14,3%,

V60 of 18,5%, V65 of 21,1%, V70 of 25,1% and of D50
of 3,7%, D70 of 15,4%, D80 of 18,7%, D90 of 25,5% ,
D100 of 9,3%. During radiation treatment the balloon’s
shape and position was stable. The pt had no device rela-
ted adverse events, nor RT acute side effects. 

Conclusions: The implantation of BioProtect balloon
device was feasible, without complications; the pt well
tolerated both the insertion and during RT. The use of this
device helped spare the anterior rectal wall, reducing the
rectal volume that received high dose radiation. This is
our first experience in using an implantable ballon for
rectal separation in prostate cancer. We scheduled another
patient for device implantation in the next months.The
use of the prostate-rectum spacer offers the potential to
escalate dose in prostate cancer, limiting rectal toxicity,
especially in high risk pts for adverse rectal events (IBD
= Inflammatory Bowel Disease).

P056
SALVAGE HIGH DOSE RATE BRACHYTHERAPY
(HDR-BRT), WITH SIMULTANEOUS BOOST (SB),
FOR LOCAL PROSTATE CANCER (PC)
RECURRENCE AFTER PRIMARY EXTERNAL
BEAM RADIOTHERAPY (EBRT): A CASE REPORT

G. Tolento1, A. Bertaccini2, M. Giampaoli2, F. Romani3,
W. Gaiba3, G. Martorana2, E. Barbieri1, R. Mazzarotto1

1U.O. Radioterapia, Policlinico S. Orsola-Malpigli,

Bologna; 2U.O. Urologia-Martorana, Policlinico S.

Orsola-Malpighi, Bologna; 3Servizio di Fisica Sanitaria,

Policlinico S. Orsola-Malpigli, Bologna

Purpose: To assess the feasibility and early toxicity of
HDR-BRT dose scalation to biopsy proven and 11C-Ch
PET-CT visible PC recurrence after EBRT. 

Methods and Materials: In March 2011, a 70 year old
patient, treated in 2005 with 74Gy in 37F 3D EBRT for an
intermediate risk, Gleason score(GS)7, T2bN0M0
PC,underwent salvage treatment with HDR-BRT for a local
relapse, evidenced 3 years after the primary treatment by
progressive increases of PSA up to 5.5 ng/ml. Bone
scan,endorectal US, 11C-choline PET-CT and serial biop-
sies, evidenced a relapse of PC, GS 8, only in the left lobe.
MRI was not performed due to a right hip prosthesis. The
patient refused hormonal therapy and surgery. HDR-BRT
was performed, under epidural anesthesia, in 2 separate
fractions at a distance of 3 weeks, by inserting 17 plastic
afterloading catheters using a transperineal transrectal US
guided approach. the treatment plan was performed using
dedicated software (Oncentra ProstateTM). 
During each fraction, the dose delivered was 9.5Gy to the
entire prostate (CTV1) plus 2.5Gy SB to the left lobe
(CTV2) where relapse was istologically and biologically
demonstrated. Assuming / values of 1.5 for PC, these
cumulative doses should be biologically equivalent to
59.7Gy for CTV1 and to 92.6Gy for CTV2. Dose con-
straints were: D90 95% of Target volume, V100 95% of
(Prescription Dose) PD, V150 30 % of the PD, max Dose
to the urethra 1CC 125% of the PD, max Dose to the rec-
tum 1 CC 75% of the PD. Prostate symptoms were recor-
ded before and after the BRT using the International
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Table 1. Dice coefficients analysis for the selected critical structures

*) difference between atlases 1 and 2 (Wilcoxon test)

Prostate Symptom Score (IPSS). 
Results: CTV1 and CTV2 at the 1^ and 2^ fraction

were respectively 44 and 47.4, and 15 and 19 CC, with a
3.5% increase at the 2^ fraction due to postimplant swel-
ling. The predefined dose constraints were respected
except for the rectum that received a 9% higher dose to
the prescribed D max, to allow a CTV2 good coverage.
No complications were recorded during or after BRT pro-
cedures. According to the VAS scale, perineal pain was
scored as 4 soon after treatment. Two months after BRT,
the patient reported occasional urinary urgency and pain
(VAS scale 1), while the IPSS-score S was 5 and QLS1.
Two months after treatment, PSA was 1.14 ng/mL.

Conclusions: HDR-BRT, performed by delivering
differentiated doses inside the prostate parenchyma in a
patient with local recurrence after EBRT, is feasible and
safe. A longer follow-up is necessary to evaluate local
control and late effects.

P057
AUTOMATED CONTOURING OF CLINICAL
STRUCTURES IN RADIOTHERAPY:
PERFORMANCE EVALUATION OF A
COMMERCIAL SOFTWARE TOOL APPLIED TO THE
PROSTATE REGION

S. Tomatis1, G. Maggi2, G. Naldi3, S. Bertoluzza2,
N. Bedini4, S. Villa4, B. Avuzzi5, S. Fantini4,
R. Valdagni4,5

1Fisica Medica, Fondazione IRCCS Istituto Nazionale

Tumori, Milano; 2Dipartimento di Matematica,

Università degli studi, Pavia; 3Dipartimento di

Matematica, Università degli studi, Milano; 4SC RT1,

Fondazione IRCCS Istituto Nazionale Tumori, Milano;
5Direzione Scientifica, Programma Prostata, Fondazione

IRCCS Istituto Nazionale Tumori, Milano

Aim: to inspect the performances of a commercial system
(Elekta Atlas Based Autosegmentation Software, ABAS)
for automated segmentation of anatomical structures
involved in radiotherapy planning of prostate cancer. The
Simultaneous Truth And Performance Level Estimation
algorithm (STAPLE) included in ABAS can optionally
perform optimization of automatic segmentation from
multiple atlases.

Materials and Methods: Ten CT image scans relative
to patients planned for radiation therapy of the prostate
were included in the study. All patient images were acqui-
red according to a common protocol using a slice interval
≤0.5 cm. Rectum, bladder and femur heads were conside-
red as critical organs. Critical organs for each patient
were manually contoured to obtain a reference structure
set (SS). A corresponding automated SS was also obtai-
ned after the application of ABAS. A dice coefficient, Dc,
was calculated to evaluate the difference between auto-
mated and reference volumes, defined as follows: Dc = 2
* (Vauto Vman)/(Vauto + Vman), where V is the volume
for both automatic (auto) and manual (man) segmenta-
tion. ABAS was applied with two different atlases both
used separately and together with STAPLE. All volumes
calculations were performed using home written code.
Results: dice coefficients of the different anatomical
structures are shown in table 1.
Conclusions: this study shows how ABAS segmentation
can be affected by a specific atlas choice. In our case a
better performance is obtained for bladder by the use of
atlas #1 whereas atlas #2 is more suitable for rectum and
femur heads. According to this match between atlases and
structures, high performances for bladder and femur
heads are obtained, with a mean Dc close to 0.9. Good
results are also achieved for the automated segmentation
of the rectum, with a mean Dc of 0.77. Finally the diffe-
rence between atlases for bladder and femur heads was
found to be significant. STAPLE results were found to lay
between the ones obtained by the single atlases.
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P058
HIGH DOSE RADIATION THERAPY (HD-RT) IN
PROSTATE RECURRENCES AFTER SURGERY

L.E. Trodella, R.M. D’Angelillo, S. Ramella, F. Cellini,
M. Fiore, E. Ippolito, C. Greco, A. Iurato, B. Floreno,
R. Papalia*, M. Gallucci*, L. Trodella

Radioterapia Oncologica, Università Campus
Bio-Medico, Roma; *Dipartimento di Urologia, Istituto
Nazionale Tumori Regina Elena, Roma

Aims: To evaluate sites of recurrence in biochemical fai-
lure after prostatectomy and the role of High-Dose-RT
(HD-RT) in such setting.

Materials and Methods: Between December 2008 and
March 2011, 48 patients with biochemical recurrence of
prostate cancer after surgery, have been evaluated for
HD-RT.
All patients underwent to (18)F-choline PET scans and
MRI in order to detect location of recurrence.
HD-RT was delivered by means of IMRT, with standard
daily fractionation (200 cGy) up to total dose of 80 Gy on
the primary disease site (detect by PET/CT and MRI);
prostate bed have been treated up to 60. Forty-two
patients (87.5 %) received elective pelvic lymph node
irradiation too.
Clinical Target Volumes were delineated according to
RTOG criteria.
All patients underwent each other week to physical exa-
mination, blood count; toxicity was recorded according to
CTC vers. 3.0 scale, and classified as acute within the tre-
atment, sub-acute up to 6 months after treatment comple-
tion, and late after 6 months of treatmentend. Hormone
therapy was allowed.

Results: Median age was 71 years (range 56-83). In
all patients, PET/CT and/or MRI confirmed local relapse.
Moreover in three patients a nodal recurrence was recor-
ded too.
Biochemical recurrence occurred within 60 months after
surgery (range 3-180). The mean value of PSA at diagno-
sis of recurrence was 2.17 (range 0.12 – 8.24).
All but 6 patients received elective pelvic irradiation, due
to diverticolosis.
Treatment was generally well tolerated with 17 (35.4%
pz) without any Gastro-Intestinal (GI) and Genito-
Urinary (GU) event. Acute toxicity was as follows: 19
patients (39.6%) developed grade 1 GI and 5 patients
(10.4 %) grade 2; grade 1 GU toxicity was observed in 15
patients (31.3%). No grade 3 or more acute toxicity was
recorded.
Forty patient (85 %) and 27 are respectively evaluable for
sub-acute and late toxicity. Six events (14.6 %) of grade
1 GI toxicity and only 2 (4.9 %) grade 1 GU toxicity have
been recorded within 6 months after treatment comple-
tion. Six patients (22.2 %) had a grade 1 GU late toxici-
ty; among them in 4 cases a grade 1 GU acute toxicity
was recorded too. Only one patients had a grade 2 GI late
toxicity.

Conclusions: with modern imaging technique
(PET/CT and MRI) biochemical recurrences have a loca-
tion, generally on prostate bed. HD-RT whit boost up to
80 Gy on macroscopic disease is well-tolerated and fol-
low-up will deserve data on its effectiveness.

P059
ACUTE AND LATE TOXICITY IN RELATION TO
TREATED VOLUMES IN THE POST-OPERATIVE OR
SALVAGE TREATMENT OF PROSTATE
CARCINOMA WITH RAPIDARCTM (RA-IMRT)

D. Zerini1,3, B.A. Jereczek-Fossa1,3, C. Fodor1,
R. Mauro1,3, M. Bonora1,3, P. Fanti1,3, I. Bossi-Zanetti1,3,
F. Gherardi1,3, A. Vavassori1, S. Vigorito2, R. Luraschi2,
S. Comi2, F. Cattani2, R. Cambria2, R. Orecchia1,3

1Divisione di Radioterapia, Istituto Europeo di

Oncologia, Milano; 2Divisione di Fisica Medica,Istituto

Europeo di Oncologia, Milano; 3Università Degli Studi di

Milano

Scope: To assess the difference in the toxicities of a mil-
dly hypofractionated IMRT treatment for prostate cancer,
in postoperative or salvage setting delivered to the prosta-
tic bed only (Group A) or, to the prostatic bed and pelvic
lymph nodes (Group B), using a LINAC with
RapidArcTM(RA-IMRT).

Material and Methods: Between February/2010 and
April/2011, 80 pts, median age 68 yrs, median GS 7,
median iPSA 8.6 ng/ml, were treated in post-operative
(50 pts) or salvage setting (30 pts. This prospective study
was notified to the Ethical Committee of the European
Institute of Oncology. All pts gave written informed con-
sent for the treatment.
40 pts were irryadiated to the prostatic bed only (Group
A) and 40 pts were treated to the prostatic bed and pelvic
lymph nodes (Group B). Pelvic RT was added in case of
pN1, or cN0/pNx, if the estimated risk of lymph node
involvement was > 30%. RA-IMRT was delivered using
a mildly hypofractionated schedule. 
The CTV-T included the prostatic bed only or prostatic
bed plus pelvic lymph nodes; margins to PTV were 10
mm in all directions,except 5 mm posteriorly.
RTOG/EORTC genitourinary (GU) and gastrointestinal
(GI) acute toxicities were prospectively registered.
Follow-up was performed every 6-12 months thereafter. 

Results: All but one pt.(due to the worsening of the
general conditions) completed the RA-IMRT course
(median overall total treatment time was 43 days; GU and
GI acute toxicities for the two different groups of prosta-
tic bed RT only (Group A) and for prostatic bed + pelvic
lymph nodes (Group B) were as in table 1 (in in atta-
chment). After a median follow-up of 7 months (range 6-
13) late genitourinary (GU) and gastrointestinal (GI) toxi-
cities of Group A and Group B were recorded for 20 pts
and resulted as reported in table 1 (in attachment)

Conclusion: According to RTOG/EORTC scale no
significant differences in toxicities were observed in the
two Groups (Group A prostatic bed only RT; Group B
prostatic bed + pelvic RT), notwistanding major toxicities
were expected in the group with larger RT volumes
(Group B). Statistical analysis is necessary, and will be
provided with longer follow-up and higher patient num-
ber available, in order to demonstrate that we can extend
RT volumes to the pelvis in the setting of a mildly hypo-
fractionated RA-IMRT post-operative or salvage treat-
ment for prostate cancer patient, without worsening the
toxicity profile.
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Table 1.

Legend: GU: (genitourinary); GI: (gastrointestinal); ^: proctopa-
ty with ano-rectal ulcer; °: rectal bleeding requiring blood tran-
sfusion.

TUMORI “PEDIATRICI” NELL’ETà ADULTA

P060
CRANIOSPINAL IRRADIATION WITH HI-ART
TOMOTHERAPY IN PATIENTS WITH
MEDULLOBLASTOMA IN ADULTS: ACUTE TOXICITY

D. Borrelli, D. Toledo, M. Muto, G. Panelli, A. Pepe,
F. Cammarota, P. Muto

Emicenter - Fondazione Muto Onlus, Napoli

Aim: To assess the technical feasibility and toxicity of
helical tomotherapy for craniospinal irradiation in
patients with medulloblastoma, with to aim of obtaining a
precise target volume coverage and the maximal sparing
of normal tissues, eliminating the dosimetric uncertain-
ties of the junction fields.

Patients and Methods: In April 2010 we treated a 23
years old patient suffering from desmoplastic medullo-
blastoma, variant (Grade IV) with tomotherapy. Before
starting radiation therapy, the patient underwent contrast-
enhanced brain MRI and CT centering with the acquisi-
tion of axial slices after immobilization custom (thermo-
plastic mask head and neck + vac-lock). Subsequently,
the two sets of images were fused for a better definition
of the brain lesion. On the whole set of images acquired
were defined volumes of interest radiotherapy (CTV,
PTV, OAR). Initially two PTV were outlined: PTV1
represented by the brain and the spinal canal in its entire-
ty on which it was prescribed a dose of 36 Gy. PTV2
represented by the tumor bed over large margin of safety
which we have reached the dose of 54 Gy. In both cases,
the daily dose was 1.80 Gy. 
The treatment plan was performed with HI-ART System.
Daily before radiation therapy the patient's position was
verified by the system's integrated IGRT tome to make
the necessary corrections in order to get the exact image
overlay. In the validation of the cure plan great attention
has been placed to the doses of tolerance to the OAR and
to the covering of PTV (V95> 95%). The acute toxicity
during treatment was evaluated according to RTOG scale. 

Results: Radiation treatment was well tolerated: the
patient did not present toxicity related to skin or eye or lung
irradiation. The patient had gastrointestinal toxicity of grade
1. The haematological toxicity was neutropenia G2 only. At
the time of this analysis the patient is in complete response.

Conclusions: The Tomotherapy is a feasible techni-
que in craniospinal irradiation with good non-hematolo-
gic toxicity profiles. You need a larger population and a
longer follow-up to determine the therapeutic efficacy
and toxicity of this technique in selected subgroups of
patients.

P061
OUTCOMES AND NEUROCOGNITIVE FUNCTIONS
IN ADULT’S MEDULLOBLASTOMA: A LONG TERM
EXPERIENCE

S. Chiesa, B. De Bari, L. De Filippo, G. Mantini,
V. Frascino, S. Fersino, E. Ciurlia, G.R. D’Agostino,
S. Manfrida, V. Valentini, M. Balducci
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Department of Bioimaging and Radiologic Sciences,
Radiotherapy Institute- Catholic University of the Sacred
Heart-Rome, Italy

Background and Purpose: Medulloblastoma (MB) occurs
rarely in adults patients and the treatment remains contro-
versial. This analysis report a long time experience of
adults medulloblastoma to assess outcomes and neuroco-
gnitive functions.

Matherial and Methods: Patients (≥18 years old) with
MB were retrospectively analysed. They received posto-
perative radiotherapy. Endpoints were: Disease Free sur-
vival (DFS), Overall Survival (OS) and neurocognitive
functions.
Specific neuropsychological tests were performed to
assess late neurotoxicity, evaluating general cognitive
profile; immediate and delayed, visual and procedural
memory; praxia; executive functions as temporal rules
induction, word fluency, and Frontal Behavioral
Inventory (FBI); language; attention; gross motor and
fine motor skills; personal living skills and adaptive beha-
vior. Qualititative analysis of the results was defined
according to Diagnostic Statistical Mental disorders-Four
Third Revision (DSM IV-TR) and the evaluation of han-
dedness was obtained through the Edinburgh Inventory. 
All the test results were Z normalized (mean value= 0;
and standard deviation =1). Z-score values under –2 were
considered as pathological.

Results: Fourteen patients were considered in our
analysis, treated between 1990 and May 2011. Median
age was 27.5 years (range 18-53 years). Thirteen out of
14 received craniospinal irradiation (CSI) and 1/14 only
cranial irradiation because of poor postoperative perfor-
mance status. We observed only one acute G3 haematolo-
gical toxicity. With a median follow-up of 120.5 months
(range 2-218 months), 10 years DFS and OS were 74%
and 72.7 % respectively. About neurocognitive asses-
sment, 10/14 were evaluable. Intelligence Quotient (IQ)
was in the normal range at admission in 9/10 patients. In
one patient, unable to come in the hospital, only adapted
behaviour was tested. Deficits on procedural memory
were documented in 50% of patients while only one
patient presented linguistic processing deficits. Related to
praxia three out of ten patients developed constructional
difficulties; four patients were affected by alteration of
planning skills, while analogies and temporal rules induc-
tion were preserved in all cases; attentional system
dysfunction was observed in 50% of patients. Quality of
Life was described as normal from all patients.

Conclusions: This experience confirms the efficacy
of radiotherapy in adult MB without a significant late
impact on neurotoxicity.

P062
OUR EXPERIENCE OF ADULT PATIENTS WITH
MEDULLOBLASTOMA

F. De Felice, D. Musio, R. Guarnaccia, C. Marsecano,
T. Ranalli, S. Takanen, N. Bulzonetti, R. Caizzo,
N. Raffetto

Departement of Radiation Oncology, Policlinico
Umberto I, Università “Sapienza”, Roma, Italia

Aim: Medulloblastoma is a relatively rare tumor in adults
with an incidence of 0,5 per 100,000. Treatment guideli-
nes for adult medulloblastoma followed the pediatric
indications. 
The aim of this study was to analyse toxicity, survival and
desease control in adult medulloblastoma (patients who
were ≥ 14 years old).

Methods: From Junnary 2004 to May 2011 seven
patients were treated at our Institution (Departement of
Radiation Oncology Policlinico Umberto I, University
“Sapienza”, Rome). Four patients were male and three
were female. One patient is actually on treatment. The
median age at diagnosis was 23,1 years (range 15 – 28).
All patients presented with classic medulloblastoma
(WHO IV grade): three of these were located to the fourth
ventricular floor, four laterally in the posterior fossa. All
patients received chemotherapy before radiotherapy.
Radiotherapy was delivered to the entire craniospinal axis
and was followed by a boost to the entire posterior fossa
using lateral fields, in prone position. Full dose CSI was
36 Gy; the total dose to the posterior fossa was 54 – 56
Gy. Patients made complete blood cell count and periodic
MRI to evaluate toxicity and tumor progression.

Results: The most frequently reported adverse events,
according to the NCI common toxicity criteria version
2.0, included piastrinopenia G2-G3 (five patients), nau-
sea and vomiting G2 (two patients), radiation dermatitis
(one patients). None reported late adverse events. Median
follow-up was 61,1 months (range 33 – 86). Recurrent
disease developed in one patient (51 months after the end
of radiotherapy). The 3-year overall survival rate was
100%.

Conclusion: There are no prospective randomized
trials evaluating major therapeutic issue in this desease in
adults. Management of patients with medulloblastoma
implies a multidisciplinary approach combining the con-
tributions of neurosurgery, neuroradiology, pediatric
oncology, neurooncology and radiotherapy teams. Long-
term survival is possible, with a satisfactory acute and
late toxicity.

P063
INTRA-ABDOMINAL DESMOPLASTIC SMALL
ROUND CELL TUMOR (DSRCT): WHOLE
ABDOMINAL VOLUMETRIC MODULATED ARC
THERAPY (RAPIDARC®)

A. Fozza, M.C. Valli, N.C. Azinwi, F. Martucci,
A. Richetti, L. Canziani, P. Brazzola, G. Pesce

Radio-Oncologia, Istituto Oncologico della Svizzera
Italiana, Ospedale Regionale Bellinzona e Valli

Objective: We report the case of a desmoplastic small
round cell tumor (DSRCT) treated with poly-chemothera-
py (CT), de-bulking surgery and whole abdominal radio-
therapy (WART).

Materials and Methods: An 18 year old female was
diagnosed with diffuse abdomino-pelvic DSCRT.The
patient was initially treated with combination CT (cyclo-
phosphamide, doxorubicin, vincristine, ifosfamide and eto-
poside) from 10/2009 to 02/2010 with good partial respon-
se. She then underwent surgical debulking with macrosco-
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pical total resection, followed by high dose CT with auto-
logous stem cell rescue. The treatment was consolidated
with radiotherapy to the whole abdomen and pelvis. 
We planned the treatment with a 4D-CT simulation, the
patient lay supine, frameless with both arms placed on a
support behind the head. We studied the same treatment
with two different energies, 6MV and 15MV photons, and
chose the lower energy treatment plan because of a better
and more homogeneous dose distribution inside our tar-
get. Organs at risk, mainly the kidneys, were better spa-
red with the lower energy RT treatment plan
We prescribed a total dose of 30 Gy in 20 daily fractions,
529 total monitor units erogated with three co-planar
semi-arc beams. We verified the accuracy of the treatment
with daily Cone Beam CT (CBCT).
Both kidneys received a mean dose of 15 Gy while the
liver, involded by the tumor, received the whole dose of
30 Gy.

Results: The RT treatment was well tolerated even if
the pt suffered from thrombocytopenia and leucopenia
during CT, requiring blood transfusions and G-CSF sup-
port. During RT we registered grade I gastrointestinal and
grade II haematologic acute toxicities according to the
RTOG scale. The pt was hospitalized and monitored
during the WART treatment.

Conclusion: WART with RapidArc® was feasible and
acute toxicity was mild. Moreover adequate supportive
care allowed us to conclude the treatment in due time.

P064
ALVEOLAR RHABDOMYOSARCOMA OF THE
NASAL CAVITY IN ADULTS: CASE REPORT

M. Loffreda*, M. Carcaterra*, L. Mazzuoli*,
M.S. D’Ambrosio*, M.E. Rosetto*, G. Fiorentino*,
V. Gomes°, E. Cristi°, L. Pompei*

*U.O. Radioterapia Oncologica Ospedale Belcolle
Viterbo; °U.O. Anatomia Patologica Ospedale Belcolle
Viterbo

Aim: Rhabdomyosarcoma is the most common soft tissue
sarcoma in children and accounts for 4.5% of all tumors
of childhood. The incidence has two different peaks of
age: children younger than 5 years and the adolescents; it
is exceptional at more than 20 years. The aim of this
paper is to present a rare case of adult rhabdomyosarco-
ma.

Materials and Method: Man 56 years old presented
with a growing laterocervical mass and a proved biopsy
of "mesenchymal tumor". Endoscopy and MRI perfor-
med in April 2010 revealed the presence of a tumor, 3 x
2.5 cm, localyzed in the posterior third of the nasal cavi-
ty and left ethmoid cells, with multiple cervical lymphno-
des, the largest of which of 10 x 5 cm, infiltrating the
muscles of the neck. A biopsy of the nasal cavity was per-
formed with a diagnosis of "alveolar-type rhabdomyosar-
coma”. The immunohistochemical tests were positive for
desmin, myogenin and actin. For the extension of the
tumor, surgery was excluded and the patient underwent 3
cycles of chemotherapy with epirubicin and ifosfamide. A
PET-CT, performed after the fourth cycle of chemothera-
py (September 2010), revealed locoregional progression

of the tumor. The patient underwent two additional cycles
of chemotherapy of the same schedule and it was obser-
ved further progression of locoregional disease. In
November 2010 , in view of the locoregional extension
and the intense pain, he was irradiated with palliative
intent. Radiation treatment was carried out from
December 2010 to February 2011. Through a direct ante-
rior beam of 6 MV photons 60 Gy were delivered on the
nasal cavity, and through two 6 MV opposing beams (AP-
PA) 70 Gy on left cervical lymph nodes from first to fifth
level. . Two months later bone, lung and lymph nodes
metastases occurred, and no evidence of disease in the
irradiated sites was observed; the patient is still alive in
palliative home care.

Results: The alveolar rhabdomyosarcoma of the adult
confirmed to be a highly aggressive disease with rapid
local growth and high tendency to spread elsewhere. In
our experience, the RMS has proven to be very sensitive
to radiation therapy: a clinical evaluation and ultrasound
performed after treatment showed complete response at
the level of enlarged lymph nodes and of the lesion of the
nasal cavity, with disappearance of painful symptoms. 

Conclusions: In our experience, the alveolar RMS in
adults, although rare, should be matter of multidisciplina-
ry approach.

P065
HOW TO TREAT THE CHILDHOOD DISEASE IN
ADULTS? UNCHARTED TERRITORY, SUCH
THERAPIES?

P. Torielli1, D. Doino1, F. Giannelli3, D. Bosetti1,
S. Agostinelli4, S. Barra3, R. Corvò2

1University of Genoa, School of Radiotherapy and
National Cancer Research Institute- Genoa;
2Radiotherapy - National Cancer Research Institute; 3SS
Pediatric Radiotherapy and Advanced Technique -
National Cancer Research Institute - Genoa; 4SC Medical
Physics - National Cancer Research Institute - Genoa

Introduction: Pediatric diseases are usually treated accor-
ding to well-defined treatment protocols. Adults with
pediatric diseases are rare and there are limited reports of
the clinical course, treatment and current health status of
patients.

Material and Methods: In our experience in Genoa
since 2001 we observed 13 patients, median age 27, with
pediatric disease Ependymoma: 4 patients;
Medulloblastoma: 6 patients; Neuroblastoma: 2 patients;
Ewing’s sarcoma: 1 patient. Ependymoma in adults are
infrequent and often misdiagnosed; the surgical approach
is essential for the diagnosis and treatment. Two of the
three observed patients underwent radical surgery and
one only laminectomy for intramedullary location.
Histological type: 2 who grade II; 1 anaplastyc. All
patients underwent radiotherapy to the tumor bed. The
total dose ranged from 50Gy to 59.4 Gy, and only one
patient was undergoing chemotherapy for anaplastic fea-
tures. Medulloblastoma(MB): all tumors site were infra-
tentorial; all patients underwent radical surgery, two with
macroscopic residual disease; four patients had desmo-
plastic variant and two anaplastic variant. All patients
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underwent craniospinal radiotherapy (dose range 32.4Gy
- 36Gy) with posterior fossa boost (21.60 Gy) and a local
boost (6Gy) except for one patient who received hyper-
fractionated accelerated radiotherapy (HART protocol
medulloblastoma). Neuroblastoma: we observed two
patients, one with multiple recurrences of disease, and
one patient with a stage 2 with suspected residual post
surgery; anyone with myc amplified; both were treated by
radiotherapy dose range of 36Gy-40Gy. Ewing’s sarco-
ma. we observed only one case with localization in the
lower end (ft) with metastatic lung onset. underwent sur-
gery and subsequent chemotherapy / radiotherapy (twice
daily fractions) in the primary site with total dose of 42
Gy and total lung irradiations with total dose of 15Gy.
Results: The Ewing’s sarcoma and one Medulloblastoma
followed the pediatric protocol (respectively EpssG-fami-
ly metastatic tumors, Medulloblastoma HART) entirely
whilst for the remaining Patients who did not received
chemotherapy, different doses were adapted according
with the age.
Conclusion: In our studi does not exist for any of the
diseases considered a standard treatment for adult
patients, in contrast to pediatric patients. Therefore the
results require the development of controlled clinical
trials for this age group.

IRRADIAZIONE MAMMARIA
(“WHOLE BREST IRRADIATION”)
IPOFRAZIONATA: VALUTAZIONE,

APPROPRIATEZZA, EFFICACIA ED EFFICIENZA

P066
PRELIMINARY RESULTS OF ADJUVANT
HYPOFRACTIONATED RADIATION THERAPY,
AFTER CONSERVING SURGERY FOR EARLY
BREAST CANCER: ANALYSIS OF ACUTE AND
LATE TOXICITY

A. Ballarè1, B. Cannillo2, M.C. Bassi1, G.M. Ferrari1

(1)Department of Radiotherapy, Castelli Hospital ASL

VCO Verbania Italy

(2)Department of Medical Physics, Maggiore della

Carità University Hospital, Novara, Italy

Purpose: radiotherapy (RT) after lumpectomy is the stan-
dard approach of breast conserving therapy for early bre-
ast cancer since reduces the risk of local relapse and mor-
tality. The standard schedule used is 60 Gy in 30 fractions
over 6 weeks, however in some cases the length of treat-
ment makes the access difficult to the RT in the elderly
and in those patients living far from radiation facilities.
The purpose of this prospective study is to evaluate feasi-
bility, acute and short-term late toxicity in a hypofractio-
nated whole breast irradiation schedule.

Methods: from December 2008 to November 2010,
65 women with pT1-2 pN0-1 breast cancer who under-
went conservative surgery, were assigned to receive 45
Gy in 20 fractions of 2.25 Gy (4 weeks) and 9 Gy in 3
fractions to the lumpectomy cavity as a boost dose. All
treatments have been performed in supine position using

a device for immobilization. According to ICRU-50 crite-
ria, clinical target volume (entire breast tissue) lung and
heart was drawn on CT images. The planning target volu-
me was obtained by a 9 mm expansion around the clini-
cal target volume except in the direction of the skin.
Conformal RT was delivered by 6-15 MV photon beams
customized by multileaf collimator in order to minimize
the irradiation of lung parenchyma and heart.
Adiuvant chemotherapy and hormone therapy were given
in 53/65 patients (82%).
All patients were routinely evaluated once weekly during
RT for acute side effects and after the end of the treatment
every three months for the first two years for late toxici-
ty (according to the RTOG/EORTC criteria).

Results: all patients completed the regimen. The
median follow-up time was 17 months (range 6-29
months). At the end of treatment 28% presented grade 0
acute toxicity 69% had grade 1 and 3% had grade 2 Early
toxicity, consisting in skin erythema, were observed in 47
patients (72%). Late toxicity consisting in skin discro-
mias or dermatitis and fibrosis was assessed after 6
months in 12/57 patients (8 patients lost at follow-up
were not included in the analysis). Late toxicity was
observed in 5 patients.

Conclusions: hypofractionated RT was administered
with good compliance. The incidence of acute and late
toxicity was relatively low. Our data showed a reasonably
good feasibility of the hypofractionated schedule in terms
of acute and short-term late toxicity. This schedule seems,
in selected patients, a biologically acceptable alternative
to the traditional regime.

P067
HYPOFRACTIONATED WHOLE BREAST
IRRADIATION PRECEDED BY INTRAOPERATIVE
RADIOTHERAPY (IORT) AS A BOOST DURING
CONSERVING SURGERY IN BREAST CANCER

L. Belgioia1, G. Timon1, A. D’Alonzo2, D. Doino1,
F. Ricchetti2, P. Torielli1, F. Cavagnetto3, M. Guenzi2,
R. Corvò1-2

1Università degli Studi di Genova, Scuola di
Specializzazione in Radioterapia; 2S.C. Oncologia
Radioterapica, Istituto Nazionale per la Ricerca sul
Cancro, Genova; 3S.C. Fisica Medica, Istituto Nazionale
per la Ricerca sul Cancro, Genova

Purpose: To evaluate acute and late toxicities and any dif-
ference in early cosmetic outcome of pts receiving intrao-
perative radiotherapy (IORT) followed by two different
hypofractionated whole-breast radiotherapy (HWBRT)
schemes.

Material and Methods: From October 2009 to May
2011, 32 pts over 46 years old with invasive breast cancer
(T1-T2,N+/- stage) were treated with breast conserving
surgery, sentinel node biopsy and axillary dissection was
performed if necessary. During surgery an electron
intraoperative boost of 10Gy was delivered to the tumor
bed using a LIAC (Sordina, Padova, Italy), a mobile line-
ar accelerator delivering an electron beam with energies
from 4 to 10Mev. Adjuvant local treatment was comple-
ted with HWBRT consisting of 36Gy/12fx (BED4=
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63Gy) or 40Gy/16fx (BED4= 65Gy) in case of prophy-
lactic nodal irradiation. Acute, late toxicity and cosmetic
results have been evaluated using RTOG, SOMA LENT
and HARVARD scale, respectively.

Results: Median pts age was 63yrs (range 46-79yrs).
Of the 32 pts, 31 received a intraoperative boost of 10Gy
and 1 received 5Gy for technical problems (correct
during WBRT). 27/32 pts underwent to WBRT
(36Gy/12fx) while 5 pts underwent also to preventive
nodes irradiation (40Gy/16fx). Pts received adjuvant che-
motherapy or hormonotherapy if necessary. Median fol-
low up was 12 months (range 1-18). Acute toxicity was
evaluated in 23/32 pts (72%) as followed: grade 1 in 9 pts
and grade 2 in 1 pts; 20/32 pts (63%) were evaluated for
late toxicity, 14 pts presented fibrosis (9 of grade1 and 5
of grade2) and 6 pts presented retraction scar, none deve-
loped teleangiectasia. Cosmetic outcome was excellent,
good and fair in 5, 11 and 5 pts respectively.

Conclusions: The intraoperative radiotherapy boost
followed by HWBRT seems to be a feasible treatment, it
allows to have a direct visualisation of the tumour bed
excluding the danger of a geographic miss, exposes the
area at highest risk to a highly effective single dose, while
completely sparing the skin as one of the most important
organs at risk for cosmetic late effects. Our preliminary
data suggests that significative differences in toxicity are
not evident between the two hypofractionated schemes,
also if it’s necessary a longer follow up and a larger num-
ber of pts to confirm these results.

P068
ADJUVANT HYPOFRACTIONATED RADIATION
THERAPY AFTER CONSERVING SURGERY FOR
EARLY BREAST CANCER IN ELDERLY WOMEN

G.I. Boboc1, M. Leggio1, F. Serraino1, A. Fontana1,
G.C. Arcangeli1

1Department of Radiotherapy Santa Maria Goretti
Hospital, Latina

Background and Purpose. Various hypofractionated
radiotherapy schedules employing 13-16 fractions has
been proposed after breast conserving surgery in the
attempt to make radiotherapy more acceptable to patients.
Improving the acceptance of treatment and minimizing
toxicity and inconvenience of treatment, especially for
older women (≥65years), should lead to even greater
appropriate use. The aim of the present study is to evalua-
te acute and subacute toxicity in a hypofractionated
whole breast irradiation schedule for elderly women.

Material and Methods: Between February 2008 and
November 2010, 20 elderly women with invasive early
breast cancer who underwent breast-conserving surgery
with microscopically complete excision and axillary
lymph nodes negative or pN1a (1-3 positive lymph
nodes) were treated with a hypofractionated schedule of
external beam radiation therapy. 
The median age was 75 years (range 66-85). Eighteen
patients (90%) had tumours that were ≤ 2cm in diameter.
The axillary lymph nodes were negative in 17 patients. As
far as histology is concerned 17 patients had invasive duc-
tal carcinoma and 4 patients had invasive lobular carcino-

ma. Two patients had estrogen-receptor negative disease,
18 patients had received adjuvant aromatase inhibitors and
2 patients had receive adjuvant systemic therapy.
Radiation therapy was delivered by means of two opposed
tangential fields, with treatment provided daily from
Monday through Friday. Most patients were treated with
6MV x-rays. Median whole-breast irradiation dose prescri-
bed in the ICRU reference point (isocentre) was 40.05Gy
(range: 40.05- 42.5Gy) administered in 15-16 fractions of
2.5-2.67Gy, 5 fractions/week, in 3 weeks. Using the origi-
nal planning computer tomography scans the entire breast
was delineated. The DVHs histograms were accepted just
if PTV was included in 95-107% of isodoses curves. Boost
irradiation to the tumor bed with the doses of 2 to 3
Gy/fraction was performed in 4 cases with electrons of 9 e
15 MeV. No attempt was made to treat the axilla or the
supraclavicular or internal mammary nodes.

Results: All the patients had achieved a median fol-
low up of 6 months (range 5-36 months). Radiation-rela-
ted acute toxic effects were assessed according to the
Radiation Therapy Oncology Group criteria. At the end of
treatment 46% presented grade 0 acute toxicity, 35% had
grade 1 and 19% had grade 2. At 6 months there were
37% case of grade 1 subacute toxicity and 8% of grade 2.
The remaining patients were free of side effects. 

Conclusions: The clinical results that we observed
showed a reasonably good feasibility of the hypofractio-
nated schedule in terms of acute and subacute toxicity. In
older women the hypofractionated schedule shortened the
overall treatment time and represent a biologically accep-
table alternative to the traditional 6 weeks regime.

P069
A DOSIMETRIC COMPARISON BETWEEN THE
SUPINE AND PRONE POSITION FOR
HYPOFRACTIONATED WHOLE BREAST
RADIOTHERAPY

S. Borghesi1, C. Gasperi2, L. Lastrucci1, P. Ponticelli1

1Radioterapia, Ospedale San Donato - USL 8, Arezzo;
2Fisica Sanitaria

Purpose: To compare non-target tissue dosimetry of prone
versus supine position in women undergoing hypofractio-
nated whole-breast-radiotherapy (WBRT) after wide-
local-excision (WLE) of early breast cancer (BC).

Methods: Following WLE of BC with insertion of
tumour-bed clips, patients underwent CT for WBRT-plan-
ning in supine and prone positions (the latter on a dedica-
ted prone breast board). On each dataset, the whole-bre-
ast clinical-target-volume (WB-CTV), partial-breast
CTV(tumour-bed + 15 mm), ipsilateral-lung and heart
were outlined in accordance with Radiation Therapy
Oncology Group guidelines. A dose of 44 Gy, delivered at
2.75 Gy in 16 fractions, was prescribed to the whole bre-
ast. Tangential-field WBRT plans were generated for each
position. Mean heart, ipsilateral-lung doses (mean)and
V20 were compared using the Student’s t-test.

Results: Between April and May 2011, 5 patients
were recruited at the Radiotherapy Unit of San Donato
Hospital in Arezzo. Ten plans were generated. There was
no difference in planning target volume covered with
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95% of prescribed dose. Radiation exposure of the ipsila-
teral lung, expressed in terms of the mean lung dose and
the V20, was lower in the prone vs. supine position (p <
0.0001), but the doses to the heart did not differ (p=0.7).

Conclusions: From our initial experience, hypofrac-
tionated WBRT in the prone position appears 
to be dosimetrically equivalent to supine treatment with
respect to target 
coverage, but the prone position decreases lung dose.

P070
PARTIAL BREAST IRRADIATION WITH
INTRAOPERATIVE RADIOTHERAPY (IORT): OUR
EXPERIENCE

A. Carnevale, M.F. Osti, S. Tubin, B. Campanella,
V. De Sanctis, V. Armosini, G. Lacanà, R. Maurizi
Enrici

Cattedra di Radioterapia, 2^ Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”

Aim: IORT (Intraoperative radiotherapy) is one of the dif-
ferent technical procedures in partial breast irradiation; a
high single fraction dose is delivered directly to the tumor
bed during surgery, after the primary lesion has been
removed, allowing great precision in the release of the
dose and, at the same time, reducing the dose and toxici-
ty to adjacent healthy organs.

Materials and Methods: From June 2007 to March
2011 we treated 87 patients with early-stage breast cancer
submitted to quadrantectomy and intra-operative radio-
therapy. The selection criteria included tumor size < 2.5
cm, age > 48 years, post-menopausa, absence of intraduc-
tal component. Total dose of 21 Gy prescribed at 90-
100% isodose was delivered in all cases. IORT was deli-
vered using a dedicated linear accelerator and different
range of electron energies (6-10 MeV). Patients were eva-
luated 1, 3, 6 and 12 months after surgery, and thereafter
every 6 months, to look for early, intermediate, late com-
plications, and other events. The aim of the study was to
evaluate the effectiveness of IORT in terms of local con-
trol, quality of life, and disease-free survival.

Results: The patients were followed with an average
follow-up of 24 months, with a range between 2 and 48
months. 5 patients (5.7%) presented delay of scaring. In
10 patients (11.5%), breast ultrasound showed the presen-
ce of a fluid stratum with hotbed of liponecrosis in corre-
spondence of the scar, however during the following visit
didn’t show the persistence of fluid layer.17 patients (19.5
%) developed fibrosis in the area next to the scar. The
development of fibrosis has been progressive during the
first weeks after surgery, and than slowly regressed.In 9
patients (10.3%) cutaneous retraction of scar was obser-
ved, more evident at first controls, with tendency to a gra-
dual attenuation. 1 patient (1.1%) developed local recur-
rence after 24 months. She underwent to mastectomy
with breast reconstruction DIEP flap, followed by chest
wall EBRT at 50 Gy in 25 fractions. Radiotherapy was
delivered during immediate post-mastectomy. 1 patient
(1.1%) developed distant metastasis. Overall survival was
100%.

Conclusion: Toxicity of IORT is low, showing results

similar to those available in literature.The low incidence
of toxicity and the transitory duration of the few manife-
sted collateral effects are consistent with good toleran-
ce.The great saving of time, obtainable with the admini-
stration of a dose of radiation in one fraction duting the
surgery, might overcome some diffuculties as the access
to radiotherapy centres and have a positive impact on
quality of life. IORT with electron beam in initial stage
breast cancer could be an appropriate therapeutic alterna-
tive in selected patients, although it remains investigatio-
nal, and requires longer follow-up to confirm results.

P071
RADIATION THERAPY AND IMMEDIATE BREAST
RECOSTRUCTION: AESTHETIC RESULTS,
OUTCOME, COMPLICATION AND PATIENTS
SATISFACTION
A. Carnevale, B. Campanella, G. Scalabrino,
B. D’Andrea, C. Scaringi, S. Tubin, G. Marrone,
R. Maurizi Enrici
Cattedra di Radioterapia, 2^ Facoltà di Medicina e

Psicologia, Università di Roma “La Sapienza”

Aim: to evaluate the complication, the aesthetic results
and the satisfaction grade in patients with locally advan-
ced desease undergone PMRT and immediate breast
reconstruction ( IBR). The optimal timing and technique
of breast reconstruction in patients who may require
postmastectomy radion therapy ( PMRT) are controver-
sial.

Methods: We treated 46 patients who had mastecto-
my with immediate breast reconstruction followed by
PMRT from 2007 to november 2010. The Types of
reconstruction were as follow: a deep inferior epigastric
perforator (DIEP) flap in 13 patients (28 %); a latissi-
mus dorsi muscle flap without prosthesis in 4 patients (9
%); a latissimus dorsi muscle flap plus a prosthesis in 10
patients (22 %); a permanent prothesis in 8 patients (17
%); an initial tissue expander in 11 patients (24
%).Radiotherapy was delivered on chest wall and supra-
clavicular nodes using monoisocentric technique 6-15
MV energy, conventional fractionation 2 Gy/die, total
dose 50 Gy.

Results: The median follow up was 19 months. The
median age was 47 years. Two cases of local or regional
failure were detected resulting in a locoregional disease
control rate of 96%. Seven patients (15%) developed
distant metastasis. 2 patient (4%) died for metastatic bre-
ast cancer.Acute and late toxicity were scored with RTOG
and RTOG LENT-SOMA scales. Capsular contracture
was graded according Baker’s classification. Aesthetic
results were scored as either “good/excellent” of
“fair/poor” at each follow-up visit. Skin erythema grade 1
and 2 was seen in 44 patients (96%) and 2 patients (4%)
patients, respectively. Severe deformation/asymmetry of
the reconstructed breast was seen in only 3 patients (7%)
overall ( 1 patient with prothesis, 1 patient with tissue
expander and 1 patient with deep inferior epigastric per-
forator). Capsular contracture and retraction occurred 12
months after RT in these three patients and they were
underwent an additional corrective surgical procedure for
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removal the implants. All patients demonstrated a good
compliance and the 86% of all patients were satisfied the
reconstruction result

Conclusions: even if mean follow-up is 19 months,
our study suggest that radiotherapy after mastectomy
with immediate breast reconstruction with autologous
flap or expander-implant does not represent a contraindi-
cation to IBR and seems to be an acceptable option in
term of acute and late complications and patients satisfac-
tion.

P072
DOES BREAST VOLUME IMPACT ACUTE
TOXICITY IN HYPOFRACTIONATED BREAST
CANCER RADIOTHERAPY?
A MONO-INSTITUTIONAL EXPERIENCE

A. Carnevale, B. Campanella, G. Scalabrino,
V. De Sanctis, B. D’Andrea, F. Mancuso, D. Piermattei,
R. Maurizi Enrici

Cattedra di Radioterapia, 2^ Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”

Aim: Radiotherapy schedule delivered in 50 Gy in 25
fractions over 5 weeks + boost is a standard treatment
after conserving surgery in breast cancer. Many trials sug-
gest that hypofractionated regimes, using larger dose for
fraction, can reduces the treatment time of half, maintai-
ning cosmesis and local control rates. A variety of hypo-
fractioned radiotherapy schedules has been proposed
after breast conserving surgery. The aim of the present
study is to assess acute toxicity using daily fractions of
2,65 Gy to a total dose of 42,4 Gy in 16 fractions to the
whole breast + boost of 10 Gy in 4 fractions over 4
weeks, in large breast.

Methods and Materials: In our Institution from June
2008 to March 2011 we treated 53 patients after conser-
vative surgery, with 42.4 Gy/16 fractions to the whole
breast, followed by boost to the tumor bed of 10 Gy/4
fractions when indicated in 50 patients (94.3%). Median
age was 71 years (range 33-85). Patients who received
chemotherapy were 11 ( 20.8%) and endocrine treatment
34 (64%). One patient had bilateral breast cancer.
The tumor stage was as follows; Tis, T1, T2, T4 in 2
(3.7%), 43 (79.6%), 8 (14.8%) and 1 (1.9%), respective-
ly. 50 patients were pN0 (92.6%) and 4 (7.4%) were pN1.
Patients were divided into three groups in order to breast
volume assessed on CT images: small (< 400 cc),
medium (400-800 cc), large (>800 cc). First group inclu-
ded 11 patients (20.4%), second group 22 (40.7%), last
one included 21 patients (38.9%).
Patients were evaluated at the end of treatment, 1, 3, 6
and 12 months after radiotherapy completion, and there-
after every 6 months, to look for early, intermediate, late
complications, and other events. The RTOG criteria were
used to assess the acute toxicity. The SOMA-LENT sco-
ring system was used for assessment of intermediate and
late sequelae.

Results: Median follow-up time was 18 months
(range 2-34). At the end of treatment patients presented
the following RTOG acute skin toxicity: small breast
volume group 100% G1; Medium breast volume group

4,5% G0, 91% G1, 4,5% G2; Large breast volume group
81% G1, 14,3% G2, 4,7% G3. 
At 12 months after radiotherapy completion 40 patients
were evaluated: 10 patients small breast volume, 17
medium breast volume and 13 large breast volume.
Small breast volume group: 9/10 (90%) no toxicity, 1/10

(10%) slight hardening of the skin G1 .
Medium breast volume group: 13/17 (76.5%) no toxicity,
2/17 (11.7%) Hyperpigmentation G1; 1/17 (5.9%) fibro-
sis G2, 1/17 (5.9%) retraction G3
Large breast volume group: 9/13 (69.2%) no toxicity,
4/13 (30.8%) Hyperpigmentation and Telangiectasia G1.

Conclusions: Large- breast women are more than
others at risk of major acute toxicity. In our series we
observed toxicity G3 only in large breast women. Our
results need to be evaluated for a longer time. This frac-
tionation seems to be effective with accettable side
effects.

P073
ACUTE TOXICITY IN PATIENTS TREATED
POSTOPERATIVELY WITH CONCURRENT
RADIOTHERAPY AND TAXANES FOR BREAST
CANCER. A RETROSPECTIVE ANALYSIS

R. Cavagnini4, A. Huscher1, M. Maddalo4, S. Pedretti4,
L. Bandera4, L. Triggiani4, F. Trevisan4, E. Simoncini2,
E. Montani3, V. Amoroso2, P. Frata1,4, S.M. Magrini1,4

1Radiation Therapy Department, Spedali Civili di
Brescia, Brescia, Italy; 2Medical Oncology Department,
Spedali Civili di Brescia, Brescia, Italy; 3ESA Fellowship,
Medical Oncology Department, Spedali Civili di Brescia,
Brescia, Italy; 4Radiation Therapy Chair, University of
Brescia, Brescia, Italy

Purpose: Breast or chest wall radiotherapy are generally
not administered concurrent to taxanes, in order to avoid
excessive toxicity. In order to maintain an adequate
timing of radiation therapy, in Our Institution irradiation
and taxanes were, when necessary, delivered concurren-
tly. Aim of this work is a retrospective analysis of acute
toxicity in these patients. 

Matherials and Methods: From 2004 to june 2010 144
patients meet the criteria for the analysis (at least 1 cycle
of taxanes was delivered concurrently to irradiation). All
patients were treated on chest wall or breast with tangen-
tial fields of X Photons of 4-6 MV on breast or chest wall,
50 Gy in conventional fractionation; a 10 Gy boost was
delivered in patients treated with BCS. Nodal irradiation,
according to internal practice was delivered only in cases
with at least 4 positive axillary nodes. 3D conformal tre-
atment planning was applied in all cases. 63% of patients
received breast conserving surgery, 37% mastectomies.
Primaries were staged T1 in 44% of cases and T2 in 41%.
No positive surgical margins were recorded. Ductal carci-
nomas were detected in 87% of cases; G3 was the preva-
lent grading (64%). N0 patients were less than 20%. ER
negative lesions were about 33%. Chemotherapy was
docetaxel scheduled every three weeks and generally fol-
lowing antracyclines administration. Hormones were pre-
scribed in 30% of patients.

Results: patients were weekly evaluated during RT
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delivery. Maximal acute skin toxicity was G4, in one
patient. 68% of patients did not experience skin toxicity
grade higher than 1; and G3 was recorded only in 7% of
patients. Mean dose of G1 toxicity was 34 Gy for patients
treated on intact breasts and 39 Gy for patients under-
going mastectomies (p=0.029). No significant differences
were detected in higher toxicity grade. No acute radiation
pneumonitis or cardiac event was recorded. 

Conclusions: acute toxicity profile in this subgroup of
patients seems to be acceptable and similar to other CHT-
RT regimens (e.g. CMF concurrent to chemotherapy).
Differences between intact breasts and chest walls could
be related to inframammary fold doses. Concomitant
administration of RT and taxanes could reduce the inter-
val between surgery and irradiation with potential bene-
fits in high risk patients. Further analysis are needed to
define feasibility of this schedule in standard conditions. 

P074
COSMESIS AND COMPLIANCE EVALUATION IN
HYPOFRACTIONATED AND MODERATELY
ACCELERATED WHOLE BREAST RADIOTHERAPY
(WB-RT) IN ELDERLY PATIENTS

M. Cavallari*, P. Gennari*, A. Grimaldi*, P. Ricci,
R. Corvisiero^, F. Grillo Ruggieri*

*SC Radioterapia - ^SC Fisica Sanitaria Osp Galliera,
Genova 

Purpose: Recent advances in the management of patients
(pts) with breast cancer receiving primary conservative
surgery in early stage aim toward the reduction of overall
treatment time of radiotherapy by delivering a dose bio-
logically equivalent to a standard schedule. We evaluate
the cosmesis and the compliance of a hypofractionated
and moderately accelerated WB-RT schedule in elderly
pts with early breast cancer after conservative surgery.
We also observed the feasibility and preliminary toxicity.

Material and Methods: The following criteria are used
for pts selection: age > 70 ys; pT1 and pT2 <3cm; N0-1;
M0; unifocal invasive carcinoma of the breast with negati-
ve surgical margins. Radiotherapy schedule consists of
42,5 Gy delivered in 16 fx/ 22 days/ 5 week. Cosmetic eva-
luation according to a four-point scale is performed by
physician and by pts self-assessment and planned at base-
line, at the treatment end, after 6 months, after 12 months
and then annually. For each pt a series of digital photo are
acquired for cosmesis evaluation. The radiation toxicity is
assessed according to RTOG/EORTC scale.

Results: From April 2008 to April 2011 33 pts recei-
ved the planned radiotherapy schedule. Median age is 78
ys (range 70-87); median follow-up is 15 mos (range 1-
36). All pts completed the planned radiotherapy course.
Only 2 pts had more than 3 days interruption during their
course due to causes uncorrelated to toxicity. All pts were
evaluated for acute toxicity. No grade III-IV was obser-
ved. We recorded grade I-II cutaneous toxicity in 18 pts
and 9 pts, respectively. No pt suffered cardiac or pulmo-
nary acute toxicity. In all but one pts we observed mode-
rate oedema of the treated breast at 6 months from the end
of radiotherapy. One pt achieved a minimum follow-up of
6 mos, 9 pts of 12 mos, 5 pts of 24 mos, 6 pts of 36 mos

and the cosmetic evaluation at the last follow-up in
respect to the baseline self-assessment, shows a differen-
ce in the four-point scale in only 2 cases: a change from
0 to 1 in 1 pt and 1 change from 1 to 2 in another pt. We
observed no worse scores in the physicians' assessment.

Conclusion: Actually observed results confirm the
suitability of this radiotherapy short schedule in our
group of pts. It seems to provide until now excellent com-
pliance, low local acute toxicity, low impact on short-
term cosmetic results with an improvement in the quality
of life.

P075
HYPOFRACTIONATED RADIOTHERAPY TO THE
WHOLE BREAST AND DRAINAGE LYMPH NODES:
PRELIMINARY RESULTS, COSMESIS AND
TOXICITY

A. Ciabattoni*, R. Consorti°, A. Petrucci°, A. Siniscalchi*,
M.A. Mirri*

*UOC Radioterapia; °UOSD Fisica Sanitaria, Azienda
Complesso Ospedaliero San Filippo Neri, Roma

Purpose: An accepted standard fractionation schedule for
whole breast radiotherapy (WBRT) consists of 50 Gy/25
sessions. Hypofractionation is defined as doses per frac-
tion higher than 2 Gy. This regimen is less used in case of
lymph nodes involvement requiring sopraclavicular
and/or axilla apex treatment, due to potential toxicity. The
aim of this work is to explore the feasibility of a hypo-
fractionated course of conformal radiotherapy (2.50
Gy/fraction to a total dose of 45 Gy/18) to the whole bre-
ast and drainage lymph nodes and to assess acute, late
toxicity and cosmetic results. 

Methods: From January 2009 to April 2011, at San
Filippo Neri Hospital in Rome eighteen women with bre-
ast cancer and lymph nodes involvement were assigned to
receive 45 Gy/18 fractions to the whole breast and sopra-
clavicular-axillary apex area. The primary outcome was
local control, secondary outcomes included early and late
toxicity (RTOG criteria) and cosmetic outcomes. The
planning target volume was the entire breast and the
regional lymph nodes plus a 1–2-cm margin defined at
simulation CT scan. The heart, both lungs and controlate-
ral breast were contoured as OARs. Comparative dosime-
tric analysis was performed according to ICRU 50 and 62
criteria: VPTV-D95- 107%, VPTV <D95% ,VPTV
>D107% , PTVDmax, homogeneity index (HI), target
coverage (TC) and dose volume histograms (DVH). 

Results: Overall median treatment time was 23 days
and median follow-up was 16 months. Early skin grade 1
or 2 reactions were observed in 12 patients and no late
significant pulmonary or cardiac toxicity was registered.
The local recurrence-free survival was 94.5% (one patient
developed sopraclavicular relapse 20 months after radio-
therapy). Excellent or good cosmetic results was 86.5%
according to a 5-point- scoring system

Conclusions: Preliminary data on our experience
show that 45 Gy/18 fractions seems a feasible and safe
regimen in breast cancer, even if regional lymph nodes
are treated.
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P076
HYPOFRACTIONATED IMRT USING A COBALT
SOURCE: IS IT FEASIBLE?

S. Cilla1, J. Kigula Mugambe2, M. Buwenge2,
C.N. Bangidde2, S. Bogale3, M. Ferro4, M. Massaccesi4,
G. Macchia4, F. Deodato4, C. Digesù4, P. Bonomo4,
V. Valentini5, N. Cellini5, A.G. Morganti4,5

1Medical Physics Unit; 4Radiotherapy Unit; “John Paul

II” Center for High Technology Research and Education

in Biomedical Sciences, Catholic University,

Campobasso; 2Department of Radiation Oncology,

Mulago Hospital, Kampala, Uganda; 3Radiotherapy

Department, Lion Hospital, Addis Abeba, Etiopia;
5Radiotherapy Department, Policlinico A. Gemelli,

Catholic University, Rome, Italy

Aim: In developing countries there are serious technical
and logistical limitations for radiotherapy. In many Centres
only 2D techniques are available, based on traditional
simulators and telecobalt equipment. It can be assumed
that the use of simplified IMRT technique can be adapted
to these with less advanced technology levels. The use of
forward planning, in fact, can be accomplished even
without advanced treatment planning systems (TPS).
Therefore, the purpose of this analysis is to evaluate the
feasibility and the dosimetric results of a simplified IMRT
(forward planned IMRT: f-IMRT) treatment with cobalt-
therapy unit for conservatively resected breast cancer.

Patients and Methods: Five patients who underwent
conservative surgery were selected. In order to perform a
dosimetric comparison a CT-simulation was carried out.
The clinical target volume (CTV) was defined as the
remaining breast, excluding the outer 5 mm. The RTOG
guidelines for contouring were followed. The planning tar-
get volume (PTV) was defined as CTV + 8 mm in the
direction of the chest wall. The calculation of the treatment
plan was done (Oncentra-Masterplan) according to the fol-
lowing constraint for the PTV: V95% > 95%. This was
considered as the priority constraint. As secondary con-
straint we considered the following: maximum dose (D2%)

to the PTV < 107% of the prescribed dose. For all patients,
three plans were produced by a cobalt-60 source: a stan-
dard plan optimized with the use of two wedged tangential
beams, a standard tangential plan optimized without the
use of wedges and a plan based on the f-IMRT technique.
In the f-IMRT treatment, the dose on each of the two tan-
gential beam was split into two different segments; the
weight of the two segments was determined with an itera-
tive process repeated until optimal results achievement.
For comparison purposes a 6-MV photon standard wedged
tangential treatment plan was also calculated. The dose
specification was performed according to ICRU 62. The
prescribed total dose was 50 Gy in 25 fractions. DVHs of
the PTV and organs at risk were generated for all techni-
ques. Dmean, D98%, D2%, V95%, V107% and an homo-
geneity index (HI) defined as HI=100x(D2%-D98%)/Dp
were chose as parameter for comparison. D2% and D98%
were defined as surrogate for maximum and minimum
doses; Dp was the prescribed dose.

Results: The analysis results are reported in the table
1 (median value and range). Concerning the PTV, the f-
IMRT technique improved the dose homogeneity compa-
red to other Co60 techniques. In particular, maximum
doses (D2%) and high doses volume (V107%) were redu-
ced with the use of f-IMRT. Also for lung and heart dose
sparing, the f-IMRT technique show a slightly improve-
ment with respect to standard tangential approach.

Conclusions: f-IMRT technique can replace the use of
filters to optimize the dose distribution, despite cobalt
machine limitations. It was also found that the dose distri-
bution, with f-IMRT technique is slightly superior to that
obtained with wedge filters. Therefore, f-IMRT may be
useful as a optimization possibility compared to standard
treatment. Thanks to the higher dose homogeneity, and in
particular to the reduction of hot-spot regions, the f-IMRT
treatments may encourage the use of accelerated-hypo-
fractionated treatments with cobalt sources. The adoption
of accelerated-hypofractionated schemes would be parti-
cularly useful in developing countries, given the lack of
facilities and equipment. 

Table 1
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P077
COMPARATIVE STUDY OF ADJUVANT BREAST
RADIOTHERAPY IN THE PRONE VERSUS SUPINE
POSITIONS: A DOSIMETRIC AND CLINICAL
EVALUATION

E. Della Bosca, A. Ravasio, A. Pierelli, P. Salmoiraghi,
V. Manazzale, C. Bonanomi, F. Bucherato, V. Cassis,
A. Finazzi, P. Morlotti, C. Pedrini, R. Pezzini,
D. Gherardi, V. Vavassori

Department of Radiation Oncology, Humanitas

Gavazzeni, Bergamo

Purpose: To study 3D conformal breast radiotherapy in
the prone vs. supine position through dosimetric and cli-
nical issues.

Methods and Materials: Conformal radiotherapy
plans in 27 patients requiring only breast irradiation fol-
lowing conserving surgery referring between december
2010 and december 2011 were developed for both the
prone and supine positions. All the patients were ductal
carcinoma and aged between 44 and 75 years (median
56); twelve pts had a left breast cancer while the other
15 were treated on the right; all but 6 received conven-
tional fractionation and the others an altered schedule.
The BMI ranged between 17,85 and 31,96 (Kg/m) with
a median value of 25,51 Kg/m . All the patients under-
went to a 0,5 cm slicing treatment planning CT in both
the supine and prone positions, using a different immo-
bilization system; a built device was settled for prone
set-up to displace the contralateral breast away from the
tangential field borders. Eleven pts out of 27 had the tre-
atment in prone position, such a choice referred to dosi-
metric issues.
The following dosimetric parameters were considered: V
95% for the PTV coverage ; V20 Gy, V 30 Gy and mean
dose for ipsilateral lung; V25 Gy, V30 Gy, mean dose,
D1% and maximum dose for the heart. Acute toxicity was
registered according to EORTC/ RTOG scale .

Results: The planning target volumes were generally
larger in the prone position ( 20 vs 7 pts), the PTV cove-
rage (V95%) was better in the supine one without signifi-
cant differences, dose homogeneity was not substantially
different between the two groups.Radiation exposure of
the ipsilateral lung , expressed in terms of V20, V 30 and
mean lung dose , was lower in the prone vs supine posi-
tion (p<0.01).In the patients treated on the left side, the
heart exposure seems to be better, favouring the prone
position but without significance. The repositioning accu-
racy in the prone position were time consuming and
expressing with larger random errors even if exhibited an
improvement over-time. No grade 3 skin toxicity was
reported, we had grade 2 toxicity in two pts in both the
groups.

Conclusions: Conformal breast radiotherapy is feasi-
ble in prone position; its primary advantage is the sub-
stantially lower radiation dose to the ipsilateral lung
,while slight benefit was seen for the heart. The prone
position was less comfortable and required more accura-
cy in the repositioning.
There was no difference regarding the skin toxicity.

P078
HYPOFRACTIONATED RADIOTHERAPY FOR
ELDERLY BREAST CANCER PATIENTS TREATED
BY BREAST-CONSERVING SURGERY:
PRELIMINARY RESULTS OF SHORT-TERM
TOXICITY IN A MONO-INSTITUTIONAL SERIES

S. Di Santo, F. Perrotti, C. Maione, L.A. Ursini,
F. Di Febo, F. Palone, A. Vinciguerra, D. Genovesi,
G. Ausili Cèfaro

U.O. Radioterapia Oncologica Ospedale Clinicizzato,

Università “G. D’Annunzio” Chieti

Background: We present our experience regarding acute
and late toxicity of a hypofractionated RT schedule in a
group of elderly patients with breast cancer treated with
hypofractionated adjuvant radiotherapy after conservati-
ve surgery.

Methods and Materials: Between January 2009 and
March 2011, 20 pts (median age, 76 years; range 65-88)
with non-metastatic breast tumors were treated with sur-
gery and adjuvant hypofractionated RT. The clinical stage
distribution was as follows: pTis 5%, pT1a 5%, pT1b
25%, pT1c 55% and pT2 10%. Axillary lymph nodes
were positive in 30% of cases. Estrogen receptors were
present in 70% and progesterone receptors in 70% of
cases, respectively. The dose delivered was 4000 cGy
(250 cGy daily fraction). Three pts received tumour bed
boost (10 Gy) by electrons. Adjuvant hormonal therapy
was given in 70% of patients. Two pts received adjuvant
chemotherapy. The median follow-up was 13 months (1-
23). Early and late toxicity were scored according to the
Radiation Therapy Oncology Group criteria.

Results: At the time of the analysis, no patient deve-
loped breast relapse or nodal recurrence (supraclavicular,
axillary and internal mammary nodes). Regarding early
toxicity, we observed that 5 pts (25%) had grade 0 early
skin toxicity, 4 pts (20%) had grade 1 early toxicity and
11 pts (55%) reported a grade 2 early skin toxicity. No
patients developed grade 3 or 4 early toxicity. 
Considering the late skin toxicity, we found that 15 pts
(75 %) had grade 0 skin toxicity, 4 pts (20%) had grade 1
late toxicity and one patient (5%) reported a grade 2 late
skin toxicity. No patients developed grade 3 or 4 late toxi-
city. Furthermore, late subcutaneous toxicity occurred in
5 pts (grade 1).

Conclusions: Although with a short time of observa-
tion, this hypofractionated RT schedule resulted in mild
early reactions and acceptable late toxicity. It proved to
be feasible and safe in patients who would have difficul-
ties to sustain standard daily treatment because of old age
or comorbidies with treatment facilities for both patients
and workload of radiotherapy centers. Our preliminary
results are similar to toxicity results reported in literature,
although they need to be evaluated for a longer time, and
support the implementation of hypofractionated schedu-
les in clinical practice.
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P079
ACUTE AND EARLY LATE TOXICITY USING 3D
EXTERNAL HYPOFRACTIONATED RADIOTHERAPY
TO THE WHOLE BREAST WITH CONCOMITANT
TUMOR BED BOOST: ANALYSIS FROM A
RANDOMIZED PHASE II TRIAL 

P. Fanti1,3, M.C. Leonardi1, A.M. Ferrari1, A. Morra,
V. Dell’Acqua1,3, F. Gherardi1,3, S. Ferrario1,3, F. Bazzani1,3,
S. Colangione1,3, C. Garibaldi2, R. Luraschi2, C. Fodor1,
B.A. Jereczek-Fossa1,3, R. Orecchia1,3

1Department of Radiation Oncology, European Institute

of Oncology Milan; 2Medical Physics, European Institute

of Oncology Milan; 3University of Milan

Purpose:to compare in a prospective randomized phase II
trial the skin acute toxicity and early late toxicity of hypo-
fractionated radiotherapy vs conventional fractionation in
breast cancer adjuvant setting.

Materials and Methods: 257 pts with T1-T3N0-
N1M0 breast cancer who underwent breast conserving
surgery were randomly assigned to receive whole breast
irradiation with hypofractionated schedule of 50 Gy in
20 fractions (45 Gy to the whole breast with concomi-
tant boost to the tumor bed 1.25 Gy once a week)or
whole breast irradiation with conventional fractionation
of 60 Gy in 30 fractions (50 Gy to the whole
breast+boost of 10 Gy). Before the randomization,both
the treatment plans were performed to verify whether or
not all the DVH for critical structures met the con-
straints given for each schedule.Primary endpoint was
acute objective toxicity (RTOG criteria). Secondary
endpoints was acute subjective toxicity and early late
toxicity (LENT-SOMA). The study was designed to test
the noninferiority of the hypofractionated regimen rela-
tive to the conventional.

Results: From 04-2007 to 03-2010,257 pts were
enrolled. Both groups were comparable for age, tumor
size, estrogen receptor status, tumor grade and systemic
therapy. The median age was 53.1 yrs (26.9-78.2 yrs). A
total of 54 pts received CT. The median hot spot within
the target volume was 106.9% of the prescribed dose. For
left-sided breast,15% of the heart received a median dose
of 1.8 Gy in both arms,while the 20% of the ipsilateral
lung received 2.9 Gy in the hypofractionated arm and 3.2
Gy in the conventional arm as median dose. Acute skin
toxicity within 1 month was G1 in 57.8% and 34.1% of
the pts,G2 in 35.9%and in 58.1 %and G3 in 0% and 4.6%
(CI -9.9,-0.8)in hypofractionated and in conventional
arms.G0 was detected in 2 pts (1.6%, one in each arm).
LENT-SOMA G2/3 toxicity (hypofractionated vs con-
ventional) was breast pain (4%vs3%, p0.7), edema
(1%vs1%, p0.9) fibrosis (4%vs7%), telangiectasia
(0%vs1%, p0.3), atrophy (2%vs0%; p0.15), retraction
(1%vs0%, p0.3), no arm lymphedema 

Conclusion:Incidence of G3 acute skin toxicity was
lower than that expected. The null hypothesis that the
hypofractionated regimen would be worse than the con-
ventional arm was rejected. Preliminary results support
the use of hypofractionated schedule, showing even bet-
ter results than the conventional arm with regard to acute
toxicity. At 1 year follow-up the hypofractionated arm

showed no significant difference in early late toxicity.
Alonger follow-up is needed.

P080
AESTHETICAL OUTCOMES AND LOCOREGIONAL
RECURRANCE ANALYSIS IN HYPOFRACTIONATED
ADJUVANT RADIOTHERAPY BREAST CANCER
PATIENTS

C. Fardella**, P. Bonfili*, M. Di Staso*, P. Franzese*,
L. Di Nicola*, G.L. Gravina, F. Marampon, E. Varrassi,
M. Cerasani, M.E. La Verghetta, V. Tombolini

Department of Experimental Medicine, Division of
Radiotherapy and Radiobiology Laboratory, University
of L'Aquila Via Vetoio, Coppito 2, 67100, Italy; *U.O.
Radioterapia, Ospedale S. Salvatore - Coppito -
L’Aquila; **Department of Experimental Medicine,
Division of Radiotherapy and Radiobiology Laboratory,
University of L'Aquila Via Vetoio, Coppito 2, 67100, Italy.
L'Aquila

Scope: Hypofractionated radiotherapy treatment is biolo-
gically equivalent to the conventional, guarantees a clini-
cal and logistic gains. Here we value the locoregional
recurrence incidence (LRR), the acute and late toxicity
and the grade of aestethic satisfaction of our patients
(pts).

Materials and Methods: From April 2004 to Maggio
2010, 316 women (age range 39-84) were observed. They
underwent conservative breast surgery plus auxillary
lymphadenectomy for breast cancer stage I-II with nega-
tive (274 pts) or one to three positive axillary nodes (42
pts) and negative surgical margins. They received an
hypofractionated schedule of the whole breast, with Linac
6 MV, for a total dose of 42.4 Gy in 16 fractions, 5 days
a week. An additional boost dose of 10 Gy in 4 fraction to
the tumor bed has been delivered.
35 pts had concomitant CMF during RT, 49 pts had antra-
cycline based chemotherapy before RT and 232 pts recei-
ve only hormonal therapy.
Toxicity and cosmetic evaluation were performed using
the RTOG toxicity scales and a specific questionaire
respectively.

Results: All pts concluded the entire treatment
without acute toxicity. Median follow up was 37 months
(range 1 -73 ). Follow up was shortner than one year in 73
pts; for the remaining 243 pts we evaluated the late toxi-
city. 
2.5% of pts had breast relapse. No pts developed nodal
recurrence.
Grade I acute skin toxicity was observed in 242 pts and
grade II in 74 pts, while major skin alterations did not
occur. 7 pts experienced periareolar region pain that
decreased at the end of treatment. Grade II dermatitis
have been observed in pts previously submitted to antra-
cycline based chemotherapy (49 pts). Regarding to skin
late toxicity we detected grade I hyperpigmentation in
148 which slowly decreased during the follow up; we
noticed a long lasting grade I fibrosis in 88 pts; 7 pts
developed mild infiammatory telengectasia at 18 months.
In response to the cosmetic questionaire, 203 of pts were
very satisfied with the overall appearance of the breast,
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Table: Inter-maneuver variability in mean marker position, expressed as median value [25th - 75th percentile].

29 moderately satisfied, and 11/243 either slightly or not
at all satisfied. Through annuary chest RX checks, we
didn’t observe pulmonary fibrosis.

Conclusions: Hypofractionated schedule is an effecti-
ve treatment in terms of local control and in aesthetic out-
comes. This treatment is brief, well accepted by patients
and improves their quality of life and sanitary care.

P081
REPRODUCIBILITY OF THE EXTERNAL SURFACE
POSITION IN HYPOFRACTIONATED BREAST
RADIOTHERAPY WITH DEEP INSPIRATION
BREATH HOLD USING SPIROMETER-BASED
MONITORING

A. Fassi1, G.B. Ivaldi2, I. Meaglia2, P. Porcu2,
P. Tabarelli3, M. Liotta3, C. Bocci2, G. Baroni1

1Department of Bioengineering, Politecnico di Milano,
Milano, Italy; 2Department of Radiation Oncology,
Fondazione Salvatore Maugeri, Pavia, Italy; 3Medical
Physics, Fondazione Salvatore Maugeri, Pavia, Italy

Purpose: To evaluate the reproducibility and stability of
repeated deep inspiration breath hold (DIBH) performed
under spirometer-based control during hypofractionated
breast radiation treatments, assessing the intra and inter-
maneuver variability in the position of multiple surface
control points acquired with non-invasive opto-electronic
systems.

Materials and Methods: The study included 4 left-
sided breast cancer patients treated with DIBH hypofrac-
tionated radiation therapy; a dedicated spirometer device
(SDX/DYN’R®) with audio-visual guidance was used to
control breath-holding maneuvers based on the measured
inspired volume, setting the reference level to the 90% of
the maximal inspiratory volume with a tolerance range of
± 0.1 litre. In order to quantitatively assess the intra and
inter-maneuver reproducibility of the external surface
position, 8 to 11 passive infrared markers were placed on
the breast, thoracic and abdominal regions of the patient.
The 3D positions of the fiducial points during DIBH
maneuvers were acquired using an infrared optical locali-

zer (EL.I.TE.™, BTS Spa, Milano, Italy) in a two TV
camera configuration. 7-8 treatment fractions were analy-
sed for each patient, with at least 3 DIBH maneuvers per
fraction. The intra-maneuver variability was obtained by
computing the mean coordinates of each surface fiducial
in each breath holding phase and estimating the average
distance of marker position from the corresponding mean
coordinates within the considered DIBH. The inter-
maneuver variability was evaluated as the difference bet-
ween the mean marker position in each DIBH and the
mean coordinates computed for the first maneuver of the
specific treatment fraction. The Pearson correlation coef-
ficient between the marker position and the measured
inspired volume was also estimated, in order to evaluate
the dependence of the inter-maneuver variability on the
inspiratory level reached in the tolerance volume range. 

Results: The intra-maneuver variability averaged
over all markers proved to be less than 1mm, with a mean
value of 0.7±0.2mm. The results of inter-maneuver repro-
ducibility for repeated DIBH showed marker displace-
ments of 2.2±1.1mm averaged over all subjects. In parti-
cular, the patient with the maximum inter-acquisition
variability featured a median value [25th - 75th percenti-
le] for marker displacements equal to 3.5mm [2.0mm -
4.8mm]. Both for intra and inter-acquisition reproducibi-
lity, there was no significant difference between fiducial
points located in the breast, thoracic or abdominal
regions. Finally, poor linear correlation (<0.7) between
marker positions and inspired volumes was found in all
directions.

Conclusions: In selected cases, the combined effect of
intra and inter-maneuver variability can lead to non-
negligible displacements of the breast surface during
repeated DIBH performed at tolerated inspired volume.
The lack of correlation between marker position and
volume variables suggests also that the measured surface
displacements do not depend on the variability of the
inspired volume associated to the tolerance range. We can
then conclude that the spirometer-based control for DIBH
technique does not always guarantee an adequate repro-
ducibility of the breast surface position for repeated bre-
ath hold maneuvers. 
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P082
ALTERED FRACTIONATION OF RADIOTHERAPY
AFTER BREAST CONSERVING SURGERY FOR
BREAST CANCER: IS THIS TREATMENT SAFE
ALSO IN PATIENTS WITH A LARGE MAMMARY
GLAND OR WITH INDICATION TO ADJUVANT
RADIOTHERAPY ON THE REGIONAL NODES? A
DOSIMETRIC STUDY

A. Ferro1, L. Iadanza2, F. Giugliano3, S. Falivene3,
C. Schiavone1, P. Muto1

1Dept. Of Radiation Oncology. I.N.T. Pascale; 2Dept. Of

Medical Physics. I.N.T. Pascal; 3 University of Naples

S.U.N.

Purpose: The international standard treatment for breast
cancer, after breast conserving surgery (BCS), is adjuvant
whole breast radiotherapy (AWBR).
Many randomized trials, driven by considerations of cost
and patient convenience, shown similar rates of local con-
trol with radiotherapy hypofractionation. We wants to try
if these altered schedule are safe also in patients with a
big size of the mammary gland and radiation therapy also
on the regional nodes.

Methods: Thirty plans of patients treated, after BCS,
with AWBR using conventional fractionation, were revie-
wed to evaluate to potential toxicity to principal organs at
risk (OAR) (brachial plexus, omolateral lung and heart)
that may develop with hypofractionated schedule (HS):
ten with a breast bridge >25cm, ten <25cm and ten
<25cm and indication to radiotherapy on the regional
nodes. In all plans the breast was covered by 2 opposed
tangential fields (6-20MV) and the regional nodes with a
direct field. To evaluate the potential collateral side
effects the Biological Effective Dose (BED) of the HS
(2.66Gy/die to 42.56Gy) was calculated from linear qua-
dratic equation, assuming a a/ß ratio equals to 10Gy for
early reaction and 3Gy for late reaction.

Results: In plans of patient with a bridge >25cm and
with indication to radiotherapy on the nodal region was
found only a dose inhomogeneity, referring to patients
with a bridge <25cm, with a maximum dose higher than
the ICRU cut off (95-107%) but the BED, calculated for
principals OAR, not exceeded the constraints. This may
predict the occurrence of acute reactions and exclude late
reactions insurgence. 

Conclusion: Our study, according to literature data,
suggests that altered fractionation of radiotherapy seems
to be safe also in patients with a large mammary gland
and with indication to adjuvant radiotherapy on nodal
region taking in care the acute reactions.

P083
ANALYSIS OF TOXICITY RESULTS AT 2 YEARS
FOR FORWARD PLANNED MODULATED
INTENSITY WHOLE BREAST HYPOFRACTIONATED
RADIOTHERAPY

A. Fodor, P. Mangili, C. Fodor, G. Rinaldin, E. Villa,
C. Fiorino, I. Dell’Oca, M. Pasetti, A. Chiara,
W. Casagrande, S. Broggi, R. Calandrino, A. Bolognesi,
N.G. Di Muzio

1Department of Radiotherapy; 2Medical Physics; San

Raffaele Scientific Institute, Milan, Italy; 3Division of

Radiotherapy, European Institute of Oncology, Milan,

Italy.

Purpose:The aim of the study is the evaluation of the bre-
ast volume and chemotherapy effect on toxicity for our
Hypofractionated whole-breast irradiation (HWBI)with
Forward Planned IMRT(FIMRT).

Methods and Material: From 02/2009-05/2011 450
pts were treated with FIMRT HWBI,40 Gy/15 fractions/3
weeks. The first 150 pts, with more than 18 months of fol-
low up at the date of analysis (May 2011), were analysed.
The median patient age was 62.2yrs(28-81.7yrs).
A median number of 4 segments was used(2-8) within a
tangential two field irradiation technique. 72% of the pts
needed 4 or more than 4 segments to obtain a homogene-
ous dose and for 28% of pts less than 4 fields were suffi-
cient.

Results: One patient was lost to follow-up after the
end of the treatment and the 6 mts and 2 yrs toxicity are
missing(*). One patient died of distant metastasis after
7.7 mts and the toxicity at 2 yrs is missing(^). One patient
underwent concomitant bilateral HWBI; both breasts
were considered.
The median follow-up was 21.1 mts (7.7-26.6mts). The
median target volume was 603.4 cc (172.4-2649 cc) and
was chosen as cut-off. Two groups of patients resulted:
with target volume under/equal 600 cc and greater than
600 cc. The toxicity results for 73 breast cancers under
600 cc: acute: G0 = 37 / G1 = 32 / G2 = 4; at 6mts*: G0
= 66 / G1 = 6; at 18-24 mts*^: G0 = 64 / G1 = 7. For 77
breast cancers greater than 600cc: acute: G0 = 25 / G1 =
38 / G2 = 11 / G3 =3 ; at 6mts: G0 = 62 / G1 = 15; at 18-
24 mts: G0 = 6 6/ G1 = 11.
The volume impact on acute(p=0.025)and at 6 months
(p= 0.05) toxicity is significant. The patients with chemo-
therapy (CT) showed a higher rate of G1 late toxicity (p
= 0 .027): 35 pts + CT: G0 = 27 (77.1%) / G1 = 8 (22.9%),
114pts -CT: G0 = 102 (89.51%) / G1 = 10(8.8%); missing
data 2(1.7%)
The patients needing more segments to obtain good dose
distribution presented not statistically significant higher
toxicity(p=0.56): 4/more than 4 segments (108pts): G0 =
93 (86.1%) / G1 = 14 (13%) / missing data = 1 (0.9%);
under 4 segments (42pts): G0 = 37 (88.1%) / G1 = 4
(9.5%) / missing data = 1 (2.4%)
Skin toxicity was intended as skin discoloration or slight
hardening of the skin. No lung or heart toxicity were
recorded.

Conclusion: The FIMRT approach adopted allowed
us to obtain a good result of acute and late skin toxicity.
Breast volume and use of chemotherapy could be predic-
tive of acute and late toxicity; the number of segments
needed to obtain a good dose distribution failed to
demonstrate a corelation.

P084
IN VIVO DOSIMETRY IN HYPOFRACTIONATED
WHOLE BREAST RADIOTHERAPY

S. Fondelli°, G.M. De Otto*, M. Esposito*, F. Rossi°,
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P. Alpi°, L. Paoletti°, R. Barca°, B. Grilli°, S. Pini*,
S. Russo*, P. Bastiani°

°Radioterapia; *Fisica Sanitaria, Azienda Sanitaria
Firenze, Ospedale S.M. Annunziata, Centro di
Radioterapia

Purpose: Recent randomized trials have confirmed that
hypofractionated whole breast irradiation is equivalent to
conventional whole breast irradiation in terms of local
tumor control, patients survival and late post-radiation
effects. Hypofractionation would benefit women with early
breast cancer treated with breast conservation and may also
improve the quick delivery of radiation therapy. 
The improvement of radiotherapy technique needs to be
related with accurate procedures of geometrical (patient
set-up related) and dosimetric control. 
In this study we present the results of our experience with
in vivo dosimetry .

Methods and Materials: From September 2010 to
April 2011 we treated with hypofractionated three-dimen-
sional conformal radiotherapy 20 women with early inva-
sive breast cancer who were treated by lumpectomy and
had pathologically clear resection margins and negative
axillary lymph nodes . The whole breast received 42,5 Gy
in 16 fractions, 5 times a week, over 22 days and the lum-
pectomy bed received a sequential photon boost of 10 Gy
in 4 fractions. 
The first day of treatment each patient underwent in vivo
dosimetric control, based on MOSFET (Metal Oxide
Semiconductor Field Effect Transistor) technology.
In two patients in vivo dosimetric control were carried
out every session of treatment.

Results: All the patients completed the radiotherapy
treatment without interruptions and with minor skin reac-
tions.
In vivo dosimetric controls show a good accuracy in deli-
vered dose (delivered dose – prescribed dose < 3%) and
in the reproducibility of total treatment (st. dev<5%) .

Conclusion: Our results suggest to continue in vivo
dosimetric controls to include them in the Quality
Insurance Program of the Radiotherapy Department.

P085
FIVE-YEAR ANALYSIS OF TREATMENT EFFICACY
AND PATTERNS OF FAILURE AFTER
HYPOFRACTIONATED WHOLE BREAST
RADIOTHERAPY

F. Gherardi1,3, M.C. Leonardi1, A.M. Ferrari1, A. Morra1,
V. Dell’Acqua1,3, P. Fanti1,3, S. Ferrario1,3, F. Bazzani1,3,
S. Colangione1,3, S. Comi2, E. Rondi2, C. Fodor1,
B.A. Jereczek-Fossa1,3, R. Orecchia1,3

1Department of Radiation Oncology, European Institute
of Oncology Milan; 2Medical Physics, European Institute
of Oncology Milan; 3University of Milan.

Purpose: to determine the long-term efficacy of hypofrac-
tionated radiotherapy to whole breast with concomitant
boost.

Methods and Materials: Between March 2003 and
March 2005, 270 patients with early stage breast cancer
were treated prospectively with hypofractionated radio-

therapy after quadrantectomy,using 3D conformal radio-
therapy. The whole breast was treated with two opposed
tangential fields,2,25 Gy/fraction to a total of 45 Gy in 20
fractions over 4 weeks. A concomitant daily boost of 0.25
Gy/fractions was delivered to the tumor bed to a total
dose of 5 Gy. Both volumes were treated using a standard
6 MV photons Varian® Clinac 600 accelerator.Pathologic
stages were:stage I 168 (46%), IIA 69 (36%) ,IIB 17(9%),
IIIA 16(6%).Median age was 55.5 years (range 29-81).
All patients underwent radical quadrantectomy, with 95
(35%) undergoing axillary dissection and 238 (88,15%)
sentinel lymph node biopsy. All patients completed whole
breast radiotherapy. Endocrine therapy was given to 177
patients(66%),whereas the remaining cases received che-
motherapy ± endocrine therapy. Five received neoadju-
vant chemotherapy. 

Results: at median follow-up of 5 years,268
patients(99.2%)are alive and 250(92.6%)are free from
any recurrence. Overall 10 recurrences(3,7%)were obser-
ved.Six patients, treated with a further conservative sur-
gery, developed a second in-breast recurrence.Seven
patients(2.6%) had distant metastasis(one died for pro-
gression of disease).Five patients(2%)had a second pri-
mary cancer in other organs.

Conclusion: long-term results demonstrate excellent
local control, with an annual rate of in-breast recurrence
less than 1%, which are in line with other hypofractiona-
ted series in the literature. A larger patient population and
a longer follow-up are needed in order to confirm the
results.

P086
HIYPOFRACTIONATED ADJUVANT RADIOTHERAPY
IN OVER-65 BREAST CANCER PATIENTS
SUBMITTED TO CONSERVATIVE SURGERY

S. Giudici, M. Bertocchi, M.R. Lucido, F. Maggio,
M. Orsatti

Struttura Complessa di Radioterapia-Ospedale di
Sanremo

Purpose: this data revision has the aim to evaluate feasi-
bility, compliance and toxicity of an hypofractionated
adjuvant radiotherapy regimen applied on our
Radiotherapy Department in over-65 patients submitted
to conservative surgery.

Matherial and Methods: from February 2010 to May
2011 we applied in 36 over-65 breast cancer patients an
hypofractionated adjuvant radiotherapy regimen. A total
dose of 39 Gy was delivered in 13 fractions of 3 Gy (4 a
week) on the whole breast and a concomitant boost of 1
Gy has been realized once a week for a total of 3 times.
Boost volume was identified by mean of metallic clips
applied on the tumor bed during surgery. Median age was
74 with a range of 65-87.
All of patients has been submitted to conservative surge-
ry: 67% quadrantectomy plus sentinel node procedure,
22% quadrantectomy plus axillary nodal dissection, 8%
lumpectomy plus sentinel node procedure and 3% lum-
pectomy alone. Histological characteristics are reported
on Table1.
HER2 has been determined in only 21 patients.
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Table1

Table 2

Six patients (17%) received adjuvant chemotherapy con-
taining antracyclines and/or taxans, delaying in this way
radiotherapy. For this group the median interval between
surgery and radiotherapy was 6 months (range 5-7
months) and between the last cycle and radiotherapy 4
weeks. For not receiving chemotherapy patients the
median interval was 69 days (range 48-84). The 81% of
patients started hormonal therapy immediately after sur-
gery or after chemotherapy completation: 31% tamoxifen
and 50% aromatase inhibitors. For preventing skin toxici-
ty all women were raccomanded to apply twice a day a
polinucleotide cream, already utilized with very good
results in patients treated with conventional fractionation.

Results: we registered treatment total duration and
skin toxicity. A large majority of patients (97%) comple-
ted radiotherapy in 22 days: 10 in 20 days, 20 in 21 days
and 5 in 22 days. Only in 1 case treatment lasted longer
for a concomitant gastrointestinal infection. Skin toxicity
evaluated according NCIC criteria is reported on Table2.
One month toxicity and six months toxitity were registe-
red among 33 and 16 patients respectively. For the others
the follow up is up to now insufficient. No significant dif-
ferences has been noted between patients who received or
not chemotherapy.

Conclusion: in our experience this kind of hypofrac-
tionated adjuvant whole breast irradiation seems to be
well tolerated and easy to be realized and completed in
the planned time. Old patients demonstrate to appreciate
a lot the choice of reducing total treatment to 3 weeks,
maintaining skin toxicity within G2 at the end of radio-
therapy and within G1 after 1 month. Even if late toxici-
ty has been registered only among 16 patients no cases of
significant fibrosis has been observed.

P087
WHOLE-BREAST RADIOTHERAPY WITH
HYPOFRACTIONATED SCHEDULA FOLLOWING
CONSERVING SURGERY: PRELIMINARY
OUTCOMES

T. Iannone, C. Baiocchi*, C. Mari*, R. Guglielmi*

U.O. di Radioterapia, Ospedale”S. Martino” Belluno,

*U.O. di Radioterapia - Az. Ospedaliera, Vicenza

Purpose: To explore hypofractonated radiotherapy follo-
wing breast-conserving surgery in low risk women with
invasive breast cancer.

Methods and Materials: In Belluno and Vicenza
Radiotherapy Departments, from January 2008 to April
2011, 121 women with invasive breast cancer who were
treated by lumpectomy and pathologically clear resec-
tion margins and negative axillary lymphnodes were
selected to undergo to hypofractoneted radiotherapy.
The median age was 67 years (range 50-85). The tumor
characteristics were invasive ductal carcinoma, low or
intermediate grade, positive hormonal receptors. The
whole breast was treated, using a tangential parallel
fields, with wedges as necessary, to a dose of 42.56 Gy
in 16 daily fractions (2.66 Gy/f). An additional boost
was delivered in 9 patients (1 patient 7.98 Gy/3f, 8
patients 10 Gy/5f). 

Results: 101 patients were evaluated 1 month after
the end of the radiotherapy; only 35 patients developed
acute radiation dermatitis (29 patients grade 1, 5 patients
grade 2 and 1 patient grade 3). No difference was found
in age, irradiated breast side or use of boost irradiation.

Conclusion: Hypofractionation is attractive for whole
breast irradiation because it permits treatment to be given
with fewer fractions in a shorter period of time providing
a high level of patient satisfaction with good cosmetic
outcome. This schedula is also less expensive, we evalua-
ted that we can save about 730 Euros per patient treated
by this short schedula, and can have a benefit in LINAC
waiting list: every 3 patients underwent to this regimen 1
more patient can be treated . In literature review, no dif-
ference was detected in late radiation morbidity or local
recurrence in low risk women.
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P088
WHICH EARLY BREAST CANCER PATIENTS
SHOULD BE ELEGIBLE TO HYPOFRACTIONATED
WHOLE BREAST RADIOTHERAPY? RESEARCH
ON DOSIMETRIC PARAMETERS PREDICTIVE FOR
LATE NORMAL TISSUE DAMAGE

G. Lazzari°, G. Silvano°, A. Nikolaou°, L. Santorsa°,
A. Terlizzi*

S.C. Radioterapia Oncologica; P.O. San Giuseppe

Moscati ASL Taranto; °S.C. Radioterapia; *S.S. Fisica

Sanitaria - Presidio Ospedaliero S.G. Moscati, ASL

Taranto

Aims: Yarnold (IJROBP,2011) defined the Ontario sche-
dule as a gentler hypofractionation to be recommended as
safe and effective alternative to conventional schedule.
Are all patients eligible to this schedule? are there predic-
tive parameters for unacceptable cosmesis? We investiga-
ted some dosimetric parameters relating normal tissue
late damage in early breast cancer patients (pts) eligible
to hypofractionated whole breast irradiation (WB-
HypoRT) according to NTCP model and data from 3D-
APBI published by Jagsi (IJROBP,2010).

Materials and Methods: From 2004-2010 520 early
breast cancer pts treated with breast conserving surgery
(BCS) were proposed for adjuvant WB-HypoRT. Selection
criteria were: a) age > 60 yrs; b) pT1-2 pN0-1a M0 R0. All
pts received adjuvant systemic therapy according to biolo-
gical and prognostic factors. PORT-3D was delivered
sequentially to chemotherapy. PTVbreast(br) consisted of
the residual breast parenchyma as on CT images plus mar-
gins. The prescribed dose was 42.56 Gy in 16 fractions
(266cGy/fr; 5fr/week. Cosmesis was graded according to
EORTC cosmetic rating system. Late radiation toxicity
was assessed using the CTCAE version 3.0. 

Results: NTCP for normal breast was calculated assu-
ming the / = 4.6 Gy for tumor control and the / = 3.6 Gy
for late change of breast appearance. Were excluded
280/520 pts due to hot spots over 110% of the prescribed
dose to 10% of PTVbr translating in a double-trouble
effect, or according to physician choice (40 pts). The 280
pts underwent conventional fractionation (A) while the
remaining 240 pts received WB-HyRT(B). Cosmetic
results and late toxicity were analyzed in the subset of pts
with greater than three years follow-up for each group:
120 pts in the A group and 110 pts in the B group. In the
A group hyperpigmentation G2 was observed in 35 pz
(29%); teleangectasia G2 in 20 (16%); fibrosis G2 in 30
(25%), G3 in 15 (12%); mean PTVbr was 2000 cm3
(1400-2200). In the B group hyperpigmentation G2
occurred in 10 pts (9%); teleangectasia G2 in 12 (10%);
fibrosis G2 in 9 (8%) G2 in 3(3%); mean PTVbr was
1200 cm3 (900-1500). In the A group the PTVbr > 1500
cc, V50 > 35% and V110% > 10% of PTVbr were predic-
tive for unacceptable cosmesis already with conventional
fractionaction.

Conclusions: Altough WB-HyRT with 42.56 Gy has
been demonstrated safe, for eligible pts dosimetry on
breast tissue not only breast dimension and hot-spots
volume should be considered to prevent unacceptable
cosmesis.

P089
DEEP INSPIRATION BREATH HOLD IN
HYPOFRACTIONED LEFT SIDED WHOLE BREAST
RADIOTHERAPY

I. Meaglia1, P. Porcu1, M. Liotta2, P. Tabarelli2, C. Bocci1,
G.B. Ivaldi1

1Department of Radiation Oncology, Fondazione

Salvatore Maugeri, Pavia; 2Medical Physics, Fondazione

Salvatore Maugeri, Pavia

Purpose: To evaluate cardiac sparing with a deep inspira-
tion breath hold (DIBH) technique during hypofractioned
tangential left breast radiotherapy.

Materials and Methods: Between January and May
2010, 14 left-sided breast cancer patients underwent a
training session with a dedicated spirometer
(SDX/DYN’R®), based on a voluntary breathing control
assisted by a video-feedback to enable assessment of lung
capacity, optimal breath hold level, breath hold length,
and patient comfort and compliance. For each patient, 2
set of CT images in free breathing (FB) and with DIBH
were obtained; treatment plans were generated in both
sets with dose-volume histograms for the whole left bre-
ast, surgical bed, heart, ipsilateral lung and contralateral
breast, using standard 6-15MV tangential fields. Isotropic
CTV-PTV margin of 1,5cm were applied, then treatment
plans were optimized to respect our protocol constraints:
for CTV Dmax=110%, lung V20≤20%, heart MHD≤1cm
and V5≤5%, maximum dose accepted to any point of
contralateral breast 7% of the prescribed dose (≤1cc). The
whole breast was treated with two opposed tangential
fields, 2,25Gy/fraction to a total of 45Gy in 20 fractions
with a concomitant weekly boost of 1.25Gy/fraction to
the tumour bed by means of a single direct field to a total
dose of 5Gy. For each patient CTV (whole left breast) and
GTV (surgical bed) dose coverage were compared betwe-
en the FB and the DIBH plans. We also evaluated the fea-
sibility of this treatment technique, in terms of time con-
sumption. 

Results: Median V95(CTV) was 96% (range 88-
99.1%) in FB and 96.6% (91.3-99.1%) in DIBH. Median
V95(GTV) was 98% (63.1-100%) in FB, and 98.6%
(94.3-100%) in DIBH. Mean CTV dose was 45.2±0.4 Gy
in FB and 45.2±0.5 Gy in DIBH; and for GTV
44.6±2.9Gy in FB and 45.4± 0.9Gy in DIBH. Median
V107(CTV) was 2±1.8% in FB and 2.2±2.1% in DIBH
while for GTV 1.7±3.7% and 3±4.33%, respectively.
Considering cardiac volume, we obtained median
V5=4,3±1.4% in FB, and 2.3±1.9% in DIBH. Treatment
time measured on the I° treatment session ranged from 6’
to 38’(mean 12,3’), from the II° to the V° between 4’ and
11,7’(mean 6,2’), and considering all the treatment ses-
sions, ranged between 3,6’ and 6,7’(mean 5,64’).

Conclusion: In most patients standard tangents in FB
ensure a good coverage of CTV coupled with acceptable
cardiac sparing using MLC and other geometric technical
artifice. Nevertheless, in our experience many left breast
plans benefit from the use of DIBH while for three of
them mostly because of a forward displaced heart, the use
of this technique was mandatory. DIBH treatment under
spirometric control is feasible: in our experience, the lear-
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ning curve allows the reduction of the overall treatment
time to acceptable levels.

P090
FATIGUE IN PATIENTS WITH BREAST CANCER
UNDERGONE TO RADIOTHERAPY

F. Monaco, V. De Sanctis, B. Campanella, V. Armosini,
L. Blasi, G. Scalabrino, D. Mollo, R. Maurizi Enrici

Cattedra di Radioterapia, 2^ Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”

Background: in a few studies it has quantified the impact
of fatigue on overall quality of life (QoL) in breast cancer
patients. On the present study we assess the level of fati-
gue during the course of adjuvant radiotherapy of breast
cancer patients and its relationship to erythema, anxiety,
depression, serum cytokines and blood count level. 

Methods and Materials: in our institution 40 patients
were enlisted in study of fatigue’s valuation. They recei-
ved adjuvant radiotherapy after breast-conserving surge-
ry and were prospectively study. The radiotherapy was
given with two tangential fields (6 MeV) with conforma-
tional techniques (3DCRT). The total dose was 50 Gy
with conventional fractionation. Only four of 40 (10%)
patients received a boost of 10 Gy.. All patients under-
went radiotherapy (RT) without concomitant chemiothe-
rapy. The fatigue’s level was releved through the
Functional Assessment of Cancer Therapy (FACT) fati-
gue subscale before and at intervals during weeks 1-5 of
RT and 1,3 and 6 months after radiotherapy. We refered to
United States’s criteria to identify cases of cancer related
fatigue (Cella et al, JCO 2001). We recorded also a brea-
st’s volume and erythema. Anxiety and depression levels
were assessed with the Hospital Anxiety and Depression
Scale. The serum levels of the cytokine interlukin (IL-6)
was determined in parallel to the fatigue assessments.

Results: Their middle age is 58 years ( range 37-73).
23/40 (57.5%) patients submitted to ormonotherapy. All
of them made the radiotherapy after 3 months from bre-
ast conserving surgery. In 10/40 (25%) cases the skin
acute toxicity was the erythema G1-G2 . The serum
levels of the cytokine interlukin (IL-6) was altered in
6/40 (15%) of them. Especially we observed the direct
correlation between the increase of serum level of IL-6
and the fatigue in 3/40 (7.5%)cases. Besides two of
them showed a breast volume > 1000 cc, but during the
radiation treatment only one (2.5%) patient manifested
the erithema grade 2. 7/40 (17.5%) patients showed
values of hemoglobin equal to 11 g/dl (normal range 12-
16g/dl). 22/40 (55%) patients presented fatigue, but
11/22 (50%) of them showed anxiety and depression. So
this women were considered not evaluable for fatigue
diagnosis.

Conclusions: We noticed in our study the relation-
ship between the clinical signs (erythema) and the serum
level of the cytokine interlukin and fatigue, also. Many
cancer patients consider fatigue as an important factor
when deeply affect their quality of life. So it’s very
important to detect the clinical and biological factors
associated with this symptom to plan a multidisciplinary
treatment of fatigue. 

P091
ADJUVANT HYPOFRACTIONATED RADIOTHERAPY
FOR ELDERLY WITH EARLY BREAST CANCER:
ASSESSING OUTCOME AND QUALITY OF LIFE

L. Nardone*, M.C. De Santis*, B. Diletto*, G. Mantini*,
G. D’Agostino*, D. Terribile°, G. Franceschini°,
A. Mulè§, P. Belli‡, V. Valentini*

*Radiotherapy Department, °Surgery Department,
§Pathology Department, ‡Radiology Department,

Policlinico Universitario “A. Gemelli”, Catholic

University, Rome

Purpose: The standard radiotherapy regimen after breast
conservative surgery (CS) for early breast cancer (EBC)
delivers 25 daily fractions of 2.0 Gy to a total dose of 50
Gy over 5 weeks ± boost of 10 Gy to the tumor bed.
Hypofractionated radiotherapy (HyRT) was introduced in
UK and Canada several years ago, in order to knock
down the “logistical barriers” (age, age-related morbidity,
time, travel difficulties, cost etc), warranting comparable
results in terms of local control and survival. We analyzed
the feasibility of this approach, the tolerance to treatment
(acute and late toxicity) and the quality of life (QoL) in
patients who received HyRT in our Department.

Methods and Materials: patients ≥60 years with EBC
(pT1-2 pN0-1 M0), after CS, underwent toHyRT: 40 Gy
in 15/f/2.67 Gy to the whole breast. RT was delivered by
3D-CRT tangential fields. Toxicity was evaluated accor-
ding to RTOG/EORTC toxicity criteria. To evaluate acute
and sub-acute toxicity, during RT course, patients under-
went weekly clinical examination. Late toxicity was esti-
mated during standard follow-up. We assessed quality of
life by EORTC QLQ-C30 an BR23 questionnaires.

Results: From Feb 2009 to Nov 2010, 135 patients (73
years median age, range 57-89 yrs) were enrolled in the
study. 99 patients, with minimum follow-up of 4 months,
are so far evaluable. Sixty-five patients (65.6%) were on
stage IA, 21 (21.2%) on stage IIA, 7 (7%) on stage IB and
4 (4%) on stage IIB. Ten patients, before RT, received adju-
vant chemotherapy, all other patients received adjuvant hor-
monal therapy according to prognostic factors. Acute toxi-
city was very low; 75 patients (75.7 %) did not experience
any toxicity; 24 (24.2%) had grade 1-2 skin toxicity. All
patients ended RT without break for toxicity. At a median
follow-up of 16 months (4 – 29) sub-acute and late toxicity
was G0 in 91% of patients, G1 in 7% and G2 in 2%.
Cosmesis was excellent or good in 95% of patients. 40% of
patients completed the EORTC questionnaires, contain
disease specific items, showing a good compliance to the
treatment. All patients are alive without local relapse.

Conclusions: Our data confirm that HyRT is feasible
and well tolerated, with few acute and late side effects
and excellent cosmesis. Moreover this approach impro-
ves patient’s compliance, leading to advantages in terms
of QoL and economics consequences too. Because stan-
dard radiotherapy and HyRT in EBC treatment were
found to be equivalent in terms of treatment outcomes,
the difference about compliance and QoL might lead to
prefer the shorter course. The result from QoL assessment
in this setting adds value to hypofractionated radiothera-
py in EBC.
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P092
ADJUVANT HYPOFRACTIONATED WHOLE BREAST
RADIOTHERAPY FOR ELDERLY WOMEN WITH
EARLY BREAST CANCER: THE CLINICAL
EXPERIENCE AT INT, MILAN

P. Pittoni1, L. Lozza2, S. Morlino1, A. Cerrotta3,
F. Soncini2, A. Di Russo2, S. Tomatis4

1Scuola di specializzazione in radioterapia, Università

degli Studi di Milano; 2SC RT1, Fondazione IRCCS

Istituto Nazionale Tumori di Milano; 3SC RT2,

Fondazione IRCCS Istituto Nazionale Tumori di Milano;
4SC Fisica Medica, Fondazione IRCCS Istituto Nazionale

Tumori di Milano

Aims: Hypo fractionated breast radiotherapy is conside-
red as a valid alternative to conventional fractionation for
elderly patients (age ≥ 70) due to a better Quality of Life
(QoL) that could be achieved with the same clinical
results. Aim of this work is to quantify the impact of
hypofractionated radiotherapy on cosmetic results and
report on 1-year local control rate of early breast cancer
for elderly patients treated with conservative surgery.

Methods and Materials: Between July 2009 and May
2011 one hundred and fifteen patients (115 pts) aged ≥ 70
years were treated at the National Cancer Institute of
Milan. Median age was 76.9 years (range: 65-89). All the
selected women had breast cancer and underwent conser-
vative surgery with sentinel node biopsy (55.6%), axilla-
ry sampling (11.3%) or axillary dissection (22.6%) or
nothing (25.5%). Adjuvant hormone therapy and chemo-
therapy were administered to 70.4% and 13 % of patients,
respectively. The characteristics of their cancer were:
infiltrating ductal carcinoma (CDI, 84.3%), infiltrating
lobular carcinoma (CLI, 7.8%), CDI and CLI (4.3%) and
other histology (3.6%). In 36 pts (31.3%) there was asso-
ciated a component of carcinoma in situ. Stage of tumor
was pT1 in 98 pts (85.2%) (including pT1a 10, pT1b 23,
pT1c 65), pT2 in 16 (13.9%), pT3 in 1 pts; Nx in 10 pts
(8.7%), pN0 in 77 (67%), pN1 in 27 (23.5%), pN2 in 1
patient (0.8%). The adjuvant accelerated hypofractiona-
ted radiotherapy schedule consists of three-dimensional
conformal radiotherapy with two opposed tangential
fields. Total dose was 42.4 Gy to the whole breast (16
fractions, “Canadian” schedule), followed in 22 patients
(19.1%) by a boost of 10 Gy in 4 fractions to the lumpec-
tomy area using photons or electrons (close surgical mar-
gins or skin infiltrating tumors or tumor grading
G3).Using skin, heart and lung radiation toxicity scales
(Radiation Therapy Oncology Group score system) all
patients were evaluated during therapy, two weeks and
two months after the end of radiotherapy, and then every
six months for the first two years. 

Results: Median follow up was 10 months (range 1-
21). All patients received the total prescribed radiothera-
py dose. According to the RTOG toxicity criteria, at tre-
atment completion, 28.7% of patients showed G0, 47.8%
G1, 23.5% G2 and 0% G3 skin toxicity. At two weeks ,
54.8% of patients showed G0, 26% G1, 24.3% G2 and
1.7% G3. At 6 months 6 cases had subacute toxicity grade
1 and 0 of grade 2. At 12 months only 44 pts could be eva-

luated: 18.2% presented clinical fibrosis grade 1 and 1 pt
grade G2; 9% edema grade 1 and 1 pt grade G2, while
18.1% presented hyperpigmentation grade 1 and 2 pts had
teleangectasia grade 1 (limited to the boost area). At 16-
21 months, with 11 pts assessed, just 3 patients (27%)
showed grade 1 of late fibrosis near the scar. No patients
developed grade 4 toxicity. The percentage of patients
with an excellent or good global cosmetic outcome was
100%. The compliance with the treatment was excellent
also if 39 pts (33.9%) had asthenia G1 and 2 pts G2 at the
end of treatment, resolved in about two weeks. At the end
of treatment the patients who had skin toxicity grade ≥G2
(23.5%) were those with asymmetric or pendulous bre-
asts. For these patients, mean breast volume was 869 cc
(40 % of these patients also received boost to the bed
tumor). None of the patients showed any clinical signs of
lung and heart radiation toxicity. To date no patient has
yet experienced local relapse

P093
EARLY AND INTERMEDIATE TOXICITY OF
HYPOFRACTIONATED WHOLE BREAST
RADIOTHERAPY AFTER CONSERVATIVE
SURGERY

P. Porcu1, I. Meaglia1, M. Liotta2, P. Tabarelli2, C. Bocci1,
G.B. Ivaldi1

1Department of Radiation Oncology, Fondazione
Salvatore Maugeri, Pavia; 2Medical Physics, Fondazione
Salvatore Maugeri, Pavia

Purpose: To evaluate feasibility and early toxicity of a
hypofractionated schedule for whole breast radiotherapy
(RT) with a concomitant boost to the tumor bed in early
breast cancer after conservative surgery.

Methods and Materials: Between 03/2010 and
05/2011, 78 breast cancer patients (pts), pT1- pT3 pN0,
were enrolled in our study to receive hypofractionated
whole breast RT after conservative surgery. Median age
was 54 (range 37-76). Treatment plans with opposing tan-
gential fields (6/15MV) were generated according to
ICRU criteria on contiguous 5-mm simulation CT axial
images obtained in supine position that included the enti-
re breast, heart and lungs. Prescribed dose to the CTV
was 45Gy in 20 daily fractions plus a concomitant elec-
tron boost delivered to the tumor bed once a week to a
total dose of 5Gy in 4 fractions. Dose volume histograms
(DVH) were generated for target volumes, contralateral
breast, heart and ipsilateral lung. Radiation toxicity was
evaluated at the end, one and 6 months after the end of
treatment. The Radiation Therapy Oncology Group
(RTOG) criteria were used to asses acute toxicity. The
SOMA-LENT scoring system was used for the asses-
sment of intermediate sequelae. The Harvard scoring
system was used to assess cosmetic results and the nume-
ric rating scale (NRS) to evaluate subjective symptoms.

Results: Mean V95% 97,0±1,8Gy and median
V107% 0,7% (range 0,0- 5,9). Lung median dose was 5,0
Gy (range 1,4-9,9) and median V20Gy was 9% (range
0,4-19,6). Median cardiac dose was 1,4 Gy (range 0,4-
3,1) and median V5Gy 1,7% (range 0,0-8,0). Median
Dmax of 1cc for contralateral breast was 4,2% (range 1,1-
8,0). RTOG objective acute toxicity one month after RT
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was evaluated in 26 pts (33%). G0= 7pts (27%), G1= 14
pts (58%), G2=4 pts (15%), no G3 or G4. These pts were
evaluated also for subjective symptoms. Breast pain, hit-
ching and burning sensation were reported mild (G0-3)
by 62%, 88% and 88% of the pts respectively; moderate
(G4-5) by 15%, 8% and 4% of the pts respectively; seve-
re (G6-8) by 23%, 4% and 8% of the pts , respectively. No
very severe (G9-10) was reported. The evaluation at 6
month after the end of RT was available in 20 pts (26%).
G0-2 fibrosis was found in 50%, 35% and 15% pts
respectively. G0-1 breast oedema was observed in 65%
pts and in 35% pts, respectively. G0-2 teleangectasia was
found in 90%, 5% and 5% pts, respectively. No lymphe-
dema or ulceration was recorded. Cosmetics results was
reported excellent by 40% of the pts, good by 45 %, fair
5% and poor by 10 %.

Conclusion: This hypofractionated treatment that
allows pts to save at least 10 days compare to conventio-
nal fractionation, was well tolerated. Patient’s complian-
ce was excellent and no interruption due to toxicity was
recorded. These results, that reflect other reports from
literature, support the use of hypofractionation in clinical
practice. In conclusion, in our study, an abbreviated cour-
se of RT should be more convenient and less costly than
standard treatment. Further investigation with a longer
follow-up is warranted in order to verify chronic toxicity
and equivalent tumour control.

P094
A MONOISTITUTIONAL EXPERIENCE WITH
ALTERED FRACTIONATION IN ADJUVANT
RADIATION THERAPY OF BREAST CANCER

F.P. Ricci, G. Di Paola, D. Russo, A. Papaleo, A. Leone,
M. Santantonio

U.O. Radioterapia Oncologica Ospedale “Vito Fazzi” -
Lecce

Purpose: Breast radiotherapy after lumpectomy repre-
sents a breast-conserving treatment that reduces local
recurrence rate. Conventional Radiotherapy regimen con-
sists in 25-30 daily 2Gy-fractions delivered over 5 to 6
weeks, even if an optimal fractionation schedule has not
been widely accepted. Moreover the duration and logistic
of treatment may be barriers to some women. We evalua-
ted the effects of hypofractionated radiotherapy ( a 22-
days fractionation schedule) on incidence of acute skin
toxicity and compliance.

Materials and Methods: From october 2009 to decem-
ber 2010, 38 patients underwent to hypofractionated post-
lumpectomy radiotherapy, consisting in 41,6 Gy in 16 fr
with or without additional boost (10 Gy in 4 fr.). Four pts
received chemotherapy, 24 pts hormonal therapy.
Radiotherapy boost to the tumor bed was delivered in 16
patients. All patients were evaluated weekly during treat-
ment and at scheduled follow-up visits by the radiation
oncologist according to cosmetic and skin toxicity scales.
Further evaluations, were made by US mammography
each six months and one year after the treatment.

Results: Acute skin toxicity was grade 3 in 2 patients
(5.26%), grade 2 in 12 pts (31.6%) and grade 1 in 20 pts
(52,6%). No significative increase in acute skin toxicity

was observed when chemotherapy, hormonal therapy or
radiation additional boost were added to whole breast
irradiation.

Conclusion: In our single-institution experience, 22
days fractionation schedule seems to be an acceptable
alternative. The numerically poor cases and the short fol-
low-up do not allow a better evaluation of late effects on
skin toxicity and cosmetic results.
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P095
IS ADJUVANT ONCE-WEEK HYPOFRACTIONATED
RADIOTHERAPY (RT) APPROPRIATE FOR
ELDERLY PATIENTS WITH BREAST CANCER?

P. Rovea°, B. Sola°, C. Rosmino°, V. Tseroni°,
F. Demonte*, A. Di Dio*, A. Boidi Trotti°

°S.C. Radioterapia 2, *S.C. Fisica Sanitaria, Osp. San

Giovanni Antica Sede, ASOU S. Giovanni Battista, Torino

Purpose: Undertreatment of elderly pts strongly affects
their prognosis. RT for breast cancer normally involves
5–6 weeks; equivalent rates of locoregional control have
been achieved with once-weekly hypofractionated RT
schedules (OW/HF RT). The purpose of our study was to
evaluate if OW/HF RT is appropriate.

Methods and Materials: Between 06 and 11, 230 pts
>75 yrs were treated by BCS + OW/HF RT at our RT
Department. We analyse 181 pts with a follow up >12
months. Median age: 78 yrs; 39% > 80 yrs. P.S. 0 in 32%;
1 in 43%; 2 in 23%, 3 in 2%. Stage: 76% T1; 21% T2; 3%
T3. Hystology : 69% ductal ca.; 16% lobular; 3% mixed;
12% DCIS. After BCS whole breast was treated with 2
tangential conformal fields (X 6 MV). Schedule: 32.5 Gy
within 5 weeks (no boost). Pts receptor-positive (64%)
received hormonal therapy. Pts were seen weekly during
RT course; at 3-4 weeks after completion; every 4–6
months for the first 2 yrs; annually thereafter. Early and
late reactions were scored (RTOG/EORTC and LENT
SOMA).
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Results: Median follow-up: 24 months (12-42). We
studied especially early and first late radiation effects.
Early reactions, mainly erythema, were observed in 42
pts (53%); in 78% of them not immediately at the end of
HF-RT, but 2-3 weeks later. They were classified as G0 in
138 pts; G1 in 25, G2 in 17, G3 in 1. Late effects, main-
ly subcutaneous fibrosis, were recorded in 18 (10%): G1
in 10, G2 in 8, no G3 (but the follow up is not yet adequa-
te). No other late reactions such as rib fracture was obser-
ved. Local failure was scored in 5 cases (2.7%). Because
of the low number of these failures, it was not possible to
examine the factors that influenced their occurrence.
Aesthetic results: 12% excellent; 80% good; 7% satisfac-
tory; 1% poor. 

Conclusions: Some studies employed HF RT, used for
elderly pts in whom transportation issues and comorbidi-
ties can constitute a major practical barrier to delivering
RT. Some Authors showed that O-W/HF-RT is an accep-
table option. We observed mild and accettable early and
late reactions: up to now no fearsome late reaction (skin
necrosis, rib fracture), which could have seriously affec-
ted the quality of life. There are few studies of O-W/HF-
RT; rather small N of pts enrolled and few long-term data
are yet available. Both local recurrences and RT-related
complications may not appear until well beyond 7-8
years: moreover we think that we have to wait for data on
longer follow-up before final conclusions can be drawn.

P096
HYPOFRACTIONATED WHOLE BREAST
RADIOTHERAPY AFTER CONSERVATIVE
SURGERY FOR EARLY BREAST CANCER:
ANALYSIS OF LATE TOXICITY, LOCAL CONTROL,
DISEASE FREE SURVIVAL AND OVERALL
SURVIVAL

V. Ruggieri1, L. Deantonio1, G. Gambaro1, G. Belli1,
M. Guffi1, S. Fiorino1, L. Donis1, C. Magnani2,
M. Krengli1

1Department of Radiotherapy; 2 Department of

Epidemiology and Biostatistics, University Hospital
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Purpose: A variety of hypofractionated radiotherapy
schedules has been proposed after breast conserving sur-
gery in the attempt to shorten the overall treatment time.
Our previous monoinstitutional experience demonstrated
that an hypofractionated schedule shortened the overall
treatment time with a reduction of skin acute toxicity
compared to the conventional fractionation. The aim of
current study is to assess late toxicity, local control, disea-
se free survival and overall survival of both groups of
patients.

Materials and Methods: From January 2006 to
January 2008, 85 women with early breast cancer treated
with conservative surgery were assigned to receive
45/2.25 Gy/fr to whole breast followed by a boost to the
tumour bed (9/2.25/fr Gy). For comparison, a group of 70
patients with similar characteristics but treated with con-
ventional schedule (50/2 Gy/fr) followed by 10/2 Gy/fr to
the tumour bed as a boost dose was retrospectively selec-

ted. Toxicity were scored according to the Radiation
Therapy Oncology Group criteria. Eligibility criteria
were: age ≥ 60 years, T ≤ 2 cm, negative surgical margins,
no indication to lymph node RT, no contralateral or mul-
tifocal disease, no serious non-malignant disease. 

Results: Early reactions, consisting in skin erythema,
were observed in 72 patients (85%) in the hypofractiona-
tion group (group 1) and in 67 (95%) in the conventional
RT group (group 2) (p=0.01). With a median follow up of
31 months (mean 30, range 6-56) in group 1, and 56
months (mean 44, range 6-74) in group 2 we observed
many parameters. Late toxicity (fibrosis G1) was obser-
ved in 11/85 patients (13%) in group 1 and in 18/70
patients (26%) in group 2. Late skin reaction (pigmenta-
tion change G1) was evident in 19% of group 1 and 17%
group 2. No severe late toxicities were observed in both
groups (G2-G3). Within the bounds of disease free survi-
val nobody developed a local recurrence in both the
groups and 2/85 patients (2.3%) in hypofractionation and
2/70 patients (2.8%) in the conventional group showed
distant metastasis. The 2-years overall survival in both
groups was 100%.

Conclusions: The hypofractionated schedule shorte-
ned the overall treatment time with a reduction of skin
acute toxicity and no increase of late effects compared to
the conventional fractionation. Our results support the
implementation of hypofractionated schedules in clinical
practice.

P097
HYPOFRACTIONATED RADIATION THERAPY FOR
BREAST CANCER: LONG TERM RESULTS OF OUR
EXPERIENCE AT UNIVERSITY OF CATANIA

R. Salvo1, C. Spatola1, M. Crispi1, M.C. Campisi1,
I. Cravagno1, G. Acquaviva1, M. Di Bella1, L. Testa1,
G. Privitera1

1Azienda Ospedaliero-Universitaria "Policlinico-Vittorio
Emanuele" Catania

Background: In women with breast cancer who undergo
breast-conserving surgery,whole breast irradiation reduces
the risk of local recurrence and can prevent the need for
mastectomy.At our Center a phase II study was conducted
to evaluate two different fractionation schedules of whole-
breast irradiation after breast-conserving surgery.
A dose of 50.0Gy of radiation is commonly given in 25
fractions over a period of 5 weeks in daily fractions of
2.0Gy;radiobiologic models suggest that a larger daily
dose(hypofractionation)given over a shorter time(accele-
reted therapy)migth be just as effective.We have tested
the feasibility and the results of a hypofractionated sche-
dule,in term of local control and cosmetic effects.

Methods: From March 2004 to January 2010,118
pts(age 41-72 years) with invasive carcinoma of the bre-
ast,already underwent to breast-conserving surgery and
axillary dissection,were randomized to receive whole-
breast irradiation.All patients were affected by early bre-
ast cancer. Radiotherapy was carried out at a median time
from surgery of 46 days.Patients were randomly assigned
to the treatment arms:in Arm A,60 pts were treated with a
conventional schedule of irradiation at a dose of 50 Gy
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given in 25 fractions in a period of 35days;in Arm B,58
pts were treated by means of an accelerated hypofractio-
nated schedule of irradiation,at a dose of 42,4Gy given in
16 fractions in a period of 22 days.
Radiation was delivered by means of two opposed tan-
gential fields.

Results: After completion of radiation therapy,
patients were seen every 6 months for 5 years and then
yearly. The cumulative incidence of local recurrence was
similar in the two groups, 3 pts in each arm, all occurring
in close vicinity to the primary tumor site.
The probability of survival over time was similar in the
two groups,84.4% in the control group and 84.6% in the
hypofractionated-radiation group.Neither skin ulceration
or necrosis was observed.The late development of skin
sclerosis or teleangectasia was seen in 5 pts in conventio-
nal RT group and 6 pts in hypofractionated-RT
group.So,no increase of late toxic skin was observed in
the hypofractionated-radiation group.No significant dif-
ferences for cosmetic results were observed between the
two group.

Conclusions: Our long-term results provide support
for the use of accelerated, hypofractionated,whole breast
irradiation,as an abbreviated course of radiation therapy
should be more convenient and less costly than standard
treatment.

P098
HYPOFRACTIONED RADIATION THERAPY IN
PARTIAL BREAST IRRADIATION (PBI): 30GY IN
FIVE CONSECUTIVE FRACTIONS

S. Terenzi, R. Barbarino, M.D. Falco, G. Tortorelli,
B. Tolu, D. Fedele, E. Homoud, E. Ponti, M. Benassi,
L. Di Murro, E. Giudice, G. Ingrosso, R. Santoni

Department of Diagnostic Imaging, Molecular Imaging,
Interventional Radiology and Radiotherapy, Tor Vergata
University General Hospital

Background and Purpose: Radiation Therapy after con-
servative surgery is the gold standard treatment for early
breast cancer. The standard approach consists in 5–6
weeks of daily whole breast irradiation (total dose of 50
Gy). A shorter breast RT schedule would be more conve-
nient for patients. The 90% of early breast recurrences
occur at the site of the original primary tumor. Recent
prospective studies have focoused on treating the tumor
bed of the breast, i.e. partial breast irradiation. The purpo-
se of this study is to explore tumor control, acute and late
toxicity of a specific hypofractioned RT in the treatment
of partial breast in postmenopausal patients, using five
fractions in five consecutive days.

Materials and Methods: Ten patiens, aged >70, under-
went breast conservating surgery for invasive breast car-
cinoma (tumor size < 3 cm) completely microscopic
resected and negative axillary nodes. Five patients were
treated for left breast disease, and five patients for right
breast disease. The dose fractionation schedule was 3000
cGy delivered to the isocenter in 5 fractions (600 cGy/fr)
with 6 MV photons. Using the linear quadratic model and
an alpha/beta ratio of 4 Gy, this prescription was equiva-
lent to 50 Gy in the standard 2-Gy fractionation. The

patients were treated in the supine position. The CTV was
drawn with a uniform 1-cm three-dimensional margin
around the surgical clips. A three-dimensional margin
was added to the CTV to obtain the PTV. The treatment
was developed using four no-coplanar 6MV fields. The
following constraints were applied: uninvolved breast
(ipsilateral breast–PTV): V15<50%; heart: V3<10%;
ipsilateral lung: V10<20%; controlateral lung: V5<10%
and controlateral breast: maximum dose <1Gy. We requi-
red a PTV coverage of >90%. 
Clinical assessments of acute effects were carried out
once weekly during radiotherapy. After radiotherapy, we
followed all patients every 3 months in the first year and
every six month thereafter (for three years). Frontal pho-
tographs of the breast were taken the first day of treat-
ment, at the end of the treatment and at the first follow-
up. A change in breast appearance compared with the
baseline photographs was scored according to the RTOG
criteria. For tumor control, mammogram every year and
breast ultrasound every 6ix months were obtained .

Results: No local or distant recurrences occurred. We
observed only acute effects. Three patients developed
grade 1 erythema while one patient developed grade 2. Of
these patients, 2 patients had no detectable toxicity at the
first follow up (after three months); the other two, at the
second follow-up (six months). Indexes evaluated during
each follow-up examination have been: symmetry,
edema, fibrosis, skin thickening, retraction and teleangec-
tasia. 

Conclusion: The clinical results observed demonstra-
te a feasibility of the schedule adopted both in terms of
tumor control and toxicity, with good cosmetics results.
In this study, we have not considered an intermediate time
period in order to have a complete cellular recovery bet-
ween fractions (>24 h). So, a small dose adjustment
should be needed to compensate for the incomplete
repair. Our results, however, taking also into account the
age of the patients (>70) encouraged us to continue with
this schedule whereas a higher follow-up and a number of
patients will be needed for full evaluation.

P099
ADJUVANT HYPOFRACTIONATED RADIOTHERAPY
WITH WEEKLY CONCOMITANT BOOST FOR
WOMEN WITH EARLY BREAST CANCER:
FEASIBILITY AND TOXICITY OF TWO DIFFERENT
SCHEDULES EXPERIENCED AT GENOA
UNIVERSITY

G. Timon, L. Belgioia, G. Vidano, D. Agnese,
D. Bosetti, G. Lamanna, S. Vagge, A. D’Alonzo, D. Doino,
E. Mantero, P. Torielli, M. Guenzi, R. Corvò

Radiotherapy Department, University and National

Institute for Cancer Research, Genoa, Italy

Purpose: Radiation therapy after lumpectomy is a stan-
dard part of breast conserving therapy for invasive breast
carcinoma. The most frequently used schedule worldwi-
de is 50 Gy in 25 fractions in 6 weeks. In the last years
different schedules of hypofractionated whole breast irra-
diation have been assessed, to make therapy more acces-
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sible to a larger number of patients (older women or
living far away). The aim of this investigation was to eva-
luate the feasibility and toxicity of two shortened whole-
breast irradiation regimes with a concomitant boost deli-
vered to the tumor bed once-a-week in patients with early
breast cancer submitted to conservative surgery.

Materials and Methods: Patients with pT1 and pT2
M0 carcinoma of the breast were selected. The basic
course consisted of 4600 cGy to the whole breast in 20
fractions, 4 times a week, for 5 weeks for younger than 55
years old patients; once a week, a concomitant boost of
120 cGy was delivered to the lumpectomy area. Older
than 55 years old women received 3900 cGy in 13 frac-
tions, 4 times a week, for 3-4 weeks and a weekly conco-
mitant boost of 100 cGy. These two schedules we asses-
sed seemed to be comparable in terms of BED: 87 vs 77
for tumor control ( / =4) and 134 vs 123 for late fibrosis (
/ =1,7).

Results: From March 2007 to May 2010, we assessed
the 20-fraction schedule in 377 patients and the 13-frac-
tion in 210 patients. According to the RTOG/EORTC
Toxicity Criteria, the regimes were comparable in terms
of acute skin toxicity (G0-1 in 85% vs 92%, G2 in 12%
vs 7%, G3 in 3% vs 1%) and short-term late toxicity (only
1% of G2 fibrosis in both groups). To date, at a median
follow-up of 33 months and 17 months respectively, no
patient has yet experienced local relapse and one was
treated for bone metastasis.

Conclusions: The clinical results observed showed a
reasonably good feasibility of both hypofractionated
schedules. Although the short follow-up does not allow to
evaluate efficacy, a shortened whole-breast irradiation
schedule with a weekly concomitant boost may be an
alternative option. The two different regimes we expe-
rienced seem to be comparable in terms of acute, subacu-
te and short-term late toxicity. In the next years, if a lon-
ger follow-up will confirm these results, we should con-
sider exploring the 13 fractions schedule in younger than
55 years old patients.

P100
HYPOFRACTIONATED SUPINE VS. PRONE
IRRADIATION IN BREAST CANCER PATIENTS: A
COMPARISON OF EARLY AND LATE TOXICITY
BETWEEN TWO DIFFERENT TECHNIQUES

B. Tolu, E. Giudice, A. Carosi, D. Fedele, E. Ponti,
S. Terenzi, E. Hamoud, G. Tortorelli, M. Benassi,
L. Di Murro, R. Barbarino, G. Ingrosso, R. Santoni

Department of Diagnostic Imaging, Molecular Imaging,
Interventional Radiology and Radiotherapy Tor Vergata
University General Hospital, Rome, Italy

Purpose: To evaluate and compare early and late toxicity
in patients undergoing postoperative hypofractionated
radiotherapy in supine or prone position after breast con-
serving surgery.

Materials and Methods: A total of 39 patients (18
treated in prone position and 21 in supine one) were eva-
luated in order to assess and compare both acute and late
toxicity. For each position opposing tangential fields were
employed. Hypofractionated schedule of 2,75 Gy per day

was used to a total dose of 44 Gy. During treatment a cli-
nical examination per week was performed and after tre-
atment completion all of the patients underwent follow up
examination every three months for the first two years
and every six months thereafter. Radiation Therapy
Oncology Group (RTOG) scale has been used to assess
both skin and soft tissue toxicity. Median follow up time
is 22,5 months (range 43 - 4 months). 

Results: G0, G1 and G2 skin reactions were scored,
respectively in 27,8%, 44,4% and in 27,8% of the patients
treated in the prone position. No patient experienced G3
toxicity. Patients undergoing supine tangents had acute
G0 toxicity in 14,3% of cases. G1 and G2 reactions were
seen respectively in 42,8% and 42,9% of patients. As con-
cerns late toxicity G0 and G1 reactions, respectively,
were scored in 61,1% and 38,9% of patients undergoing
prone treatment. No patient presented G2 and G3 late
lesions. Patients receiving supine treatment presented late
G0, G1, G2 and G3 toxicity rates of 57,1%, 33,3%, 4,8%
and 4,8% respectively. 

Conclusions: Many studies report about dosimetric
comparison between supine and prone positioning. It has
been showed that prone position reduces lung doses.
Reduction of cardiac doses and improving in dose homo-
geneity remain of concern. We focused on acute and late
toxicity in patients undergoing hypofractionated radiothe-
rapy in prone and supine position. Our preliminary expe-
rience suggest a statistically significant difference betwe-
en patients treated in prone vs. supine position for acute
G0 and G2 reactions only. No statistically significant dif-
ference was observed for late toxicity between the two
groups.

References:

K.L. Griem et al. Three-dimensional photon dosimetry: a com-
parison of treatment of the intact breast in the supine and
prone position. Int J Radiat Oncol Biol Phys 2003;57:891-
899

L.D Stegman et al. Long-term clinical outcomes of whole-breast
irradiation delivered in the prone position. Int J Radiat Oncol
Biol Phys 2007;68:73-81

P101
BED AND EARLY AND LATE TOXICITY BETWEEN
STANDARD AND HYPOFRACTIONATED
SCHEDULES IN PATIENTS UNDERGOING
POSTOPERATIVE BREAST IRRADIATION

G. Tortorelli, L. Di Murro, M.D. Falco, R. Barbarino,
E. Giudice, M. Benassi, G. Ingrosso, S. Terenzi,
E. Hamoud, B. Tolu, E. Ponti, D. Fedele, R. Santoni

Department of Diagnostic Imaging, Molecular Imaging,

Interventional Radiology and Radiotherapy, Tor Vergata

University General Hospital, Rome, Italy

Purpose: To evaluate the acute and late toxicity compa-
ring the Standard Schedule (SS), which delivers 50 Gy 2
Gy/day to the whole breast with or without boost to the
tumor bed over 5-7 weeks, to the Hypofractionated
Schedule (HS) delivering 44 Gy to the whole breast in
daily fractions of 2.75 Gy over 4 weeks with or without
tumor bed boost.
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Table 1: BEDs

Patients and Methods: We performed a retrospective
analysis of 284 consecutive patients with diagnosis of
early breast cancer, after breast conserving surgery, trea-
ted in our Institution between April 2006 and December
2010. One hundred sixty-five patients underwent HS tre-
atment.
One hundred nineteen patients, matching the clinical and
biological characteristics of the HS group, were assigned
to the SS with or without a boost dose to the tumour bed.
A BED comparison between the schedules has been per-
formed to evaluate tumor control, acute and late effects.
BED has been defined using the following equation:
BED = (n•d) (1+d/(alpha/beta))-(ln2/(alpha•Tpk )•(T-Tk)
(Equation 1)
Only for the SS (total time 40 days) and for tumor control
the time factor (2nd addendum in Equation 1) has been
taken into account. BEDs of HS was calculated assuming
zero the time factor. Table 1 shows the comparison betwe-
en the standard and hypofractionated treatment BEDs.
Tumor control BED is higher in the HS. In addition, HS
seems to be less toxic than SS respect to the acute effects.
For the late effects (fibrosis and vascular damage), HS
schedule, however, is disadvantageous with respect to SS.
Acute and late toxicity were scored according to the
RTOG/EORTC criteria. 

Results: Overall median follow-up has been of 15.9
months. Acute skin toxicity was observed in 97/165 of the
HS patients (58.7%) and graded G1 in 57/97 (58.8%), G2
in 30/97 (30.9%), G3 in 10/97 (10.3%). Among the SS
group, the acute toxicity has been assessed in 103/119
patients (86.6%) (p<0.001) and scored as follows: G1 in
37/103 (35.9%), G2 in 48/103 (46.6%) and G3 in 18/103
(18.5%). Late toxicity was observed in 22/165 of the HS
group (13.3%) and graded G1 in 16/22 (72.7%), G2 in
4/22 (18.2%) and G3 in 2/22 (9.1%); it has as well been
assessed in 30/119 patients (25.2%) of SS group
(p=0.013) and scored as follows: G1 in 25/30 (83.4%),
G2 in 3/30 (10%) and G3 in 2/30 (6.6%). 

Conclusion: This HS resulted to be safe and a valid
alternative to the SS, reducing the overall treatment time
up to three weeks. The favourable BED value for the
acute skin effects can justify the statistically significant
result obtained in HS patients. We achieved a statistically
significant result for late toxicity in the HS patients despi-
te the higher BED value for late effects. On the basis of
these preliminary results we are planning a retrospective
analysis considering both clinical and dosimetric parame-
ters (i.e. breast size, dose inhomogeneity, etc.) and radio-
biological assessments that could explain the worse
results in SS patients. A larger median follow-up period

is, however, necessar in order to confirm these results and
to evaluate if the higher BED for tumor control in the HS
set may actually be linked to a real improvement in local
tumor control.

P102
LOCO-REGIONAL FAILURE IN EARLY STAGE
BREAST CANCER PATIENTS TREATED WITH
RADICAL MASTECTOMY AND ADJUVANT
SYSTEMIC THERAPY: WHICH PATIENTS BENEFIT
FROM POST-MASTECTOMY IRRADIATION?

M. Trovo, E. Durofil, J. Polesel, M. Roncadin, T. Perin,
S. Massarut, A. Veronesi, A. Carbone, M.G. Trovo

Centro di Riferimento Oncologico CRO di Aviano

To assess the loco-regional failure rate of stage I-II breast
cancer patients with node negative or 1-3 involved nodes
treated with modified radical mastectomy and adjuvant
systemic therapy, and to evaluate whether a subset of
these patients might be at sufficiently high risk of loco-
regional relapse to benefit from post-mastectomy irradia-
tion.
A cohort of 150 stage I and II breast cancer patients trea-
ted with modified radical mastectomy, without adjuvant
irradiation, between 1999 and 2005 was analyzed.
The pattern of loco-regional recurrence was reported.
Kaplan-Meier analysis was used to calculate rates of
loco-regional recurrence (LRR) and Cox proportional
hazards methods were used to evaluate potential risk fac-
tors.
Median follow-up was 75 months (range,10-224). The
mean patient age was 56 years (range, 25-83). 91 cases
were T1, and 59 T2; 81 patients were pN0, 13 pN1a mic,
and 56 pN1a. 134 were invasive ductal carcinoma, and 16
invasive lobular carcinoma. One-hundred-forty-three
(95%) patients received adjuvant systemic therapy: 85
(57%) hormonal therapy alone, 14 (9%) chemotherapy
alone, and 44 (29%) both chemotherapy and hormonal
therapy. 
Seventeen (11%) patients experienced a loco-regional
relapse: 6 (4%) patients recurred in the chest wall, 6 (4%)
in the infra-/supraclavicular nodes, and 5 (3%) both in the
chest wall and in the infra-/supraclavicular nodes. The 5-
year LRR rate was 8.1%.
Statistically significant factors associated with increased
risk of LRR were: pre-menopausal status (p=0.004),
estrogen receptor negative cancer (p=0.02), pathologic
grade 3 (p=0.02), and lymphovascular invasion (LVI)
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(p=0.001). T and N stage were not associated with increa-
sed risk of regional recurrence.
The 5-year LRR rate for patients with zero or one, two,
three, and four risk factors, was 1%, 10.3%, 24.2%, and
75%, respectively.
This study has shown that a subset of patients with early-
stage breast cancer is at high risk of loco-regional relap-
se, and therefore post-mastectomy irradiation might be
beneficial.
Relevant risk factors, such as premenopausal status, ER
negative tumors, grading and LVI, should be considered
besides TNM stage. Relapse occurred in the chest wall
and in the regional lymph nodes with the same frequency.
We have found an equal proportion between the chest
wall and regional lymph nodes as sites of relapse. Post-
mastectomy irradiation, if indicated, should include both
the chest wall and the regional lymph nodes.

P103
TOXICITY AND COSMESIS FOLLOWING PARTIAL
BREAST IRRADIATION CONSISTING OF 40 GY IN
10 DAILY FRACTIONS

M. Trovò1, M. Roncadin1, G. Sartor1, P. Chiovati1,
S. Massarut1, E. Micheli2, T. Perin1, E. Capra1,
M.G. Trovò1

1Centro di Riferimento Oncologico di Aviano; 2Azienda
Ospedaliera S.Maria degli Angeli Pordenone

Purpose: To assess the toxicity and cosmetic results in
early stage breast cancer patients undergoing adjuvant
partial breast irradiation (PBI) to a total dose of 40 Gy in
10 daily fractions (4 Gy/fraction).

Material/Methods: From February 2009 to December
2010, 57 patients were enrolled in this phase II trial. To
be included in this study patients had to be 60 years old
and treated with breast conservative surgery for early
stage (pT1-T2 pN0-N1a) invasive ductal carcinoma.
Treatment volumes and radiation therapy planning were
based on NSABP B-39/RTOG 0413 guidelines. Patients
were treated once a day, for 10 days, with 4 Gy per frac-
tion and a total dose of 40 Gy. Toxicity was graded accor-
ding to the Common Toxicity Criteria (v3.0), including
pain, erythema, hyperpigmentation and fibrosis.
Cosmesis was assessed using the Harvard scale. Toxicity
and cosmetic results were evaluated by a radiation onco-
logist at 1, 3, 6, 12, 18, and 24 months after the end of
radiation. Dosimetric parameters and grade of toxicity
were correlated.

Results: Median follow-up was 12 months (range, 6-
24 months). The median age was 70 years (range, 60-80
years). The tumor phenotypes were as follows: 48 (85%)
ER/PgR positive-Her2 negative 48, 3 (5%) ER/PgR nega-
tive Her2 positive, and 6 (10%) triple-negative. Fifty
(88%) were T1 and 7 (12%) were T2 tumors. Forty-eight
(85%) were N0 and 9 (15%) were N1a. Six (10%)
patients received chemotherapy, 36 (63%) received hor-
monal therapy. The mean PTV_EVAL size was 195 cc
(range, 73-380 cc), mean PTV_EVAL to whole breast
volume ratio was 0.18 (range, 0.1-0.28). There were no
cases of Grade 3-4 acute toxicity; two patients (3.5%)
showed Grade 2 skin toxicity. Two patients (3.5%) had

Grade 3 late toxicity: one pain that required narcotics, and
one fibrosis. No statistical correlation between dosimetric
parameters and toxicity was found. Overall cosmetic out-
come was assessed good/excellent in 54 (95%) patients
and poor in 3 (5%) patients.

Conclusion: This accelerated partial breast fractiona-
tion scheme of 10 “once-a-day” fraction of 4 Gy to a total
dose of 40 Gy resulted in a well-tolerated regimen, with
minimal severe toxicity. Longer follow-up is needed to fur-
ther ascertain the late toxicity of this radiation schedule.

P104
HYPOFRACTIONATED IMRT WITH HELICAL
TOMOTHERAPY IN HIGH RISK AND IN LOCALLY
ADVANCED BREAST CANCER PATIENTS WHO
UNDERWENT CONSERVATIVE SURGERY:
A PRELIMINARY ANALYSIS OF FEASIBILITY AND
ACUTE TOXICITY

S. Vagge1-2, M. Guenzi1, G. Timon1-2, L. Belgioia1-2,
A. D’Alonzo1, D. Agnese1-2, P. Torielli1-2, S. Garelli3,
F. Cavagnetto3, R. Corvò1-2

1S.C. Oncologia Radioterapica, Istituto Nazionale per la
Ricerca sul Cancro, Genova; 2Università degli Studi di
Genova; 3S.C. Fisica Medica, Istituto Nazionale per la
Ricerca sul Cancro, Genova
Aim: IMRT in adjuvant therapy of breast cancer is wide-
ly increasing. Few randomized trials demonstrated that
IMRT increases dose homogeneity and decreases acute
toxicity just in Whole Breast Irradiation (WBI). The aim
of this study is to evaluate acute toxicity and feasibility of
WBI under a hypofractionated (HF) IMRT with a
Simultaneous Integrated Boost (SIB) on tumor bedside
and the concurrent irradiation of the supraclavicular
(SPC) and internal mammary (IM) nodal chains.

Material and Methods: 15 pts were enrolled. 8 classi-
fied as Locally Advanced Breast Cancer underwent to
radiotherapy after neoadjuvant chemotherapy (CT) follo-
wed by a sectoral mastectomy and adjuvant CT. 7 pts,
classified at High Risk of recurrence, for large T size
found after conservative surgery and/or for large number
of positive lymph nodes, underwent to radiotherapy follo-
wing adjuvant CT. All the pts received the WBI with a
SIB on the tumor bedside and the concurrent SPC irradia-
tion. 10/15 irradiated the IM nodal chain too. A nominal
dose of 46Gy / 20 fr / 25 days was prescribed to WB and
SPC and IM target volume concurrently with a SIB up to
52Gy to the tumor bedside. CT simulation was performed
in classical supine position with a thermoplastic mask to
immobilize the chin. An MVCT for the entire PTV was
performed before each treatment fraction, delivered on
Helical Tomotherapy® (HT). Acute toxicity following
RTOG score was evaluated at the end of treatment and 1
month later.

Results: All the treatment plans achieved a good PTV
coverage with high homogeneity dose distribution also
those with IM involved. At the end of treatment 2 pts sho-
wed G3 acute skin toxicity, especially upon the SPC
region. G2 and G1 were registered respectively in 7 and
5 pts. One month later in 4 pts toxicity was completely
remitted and 9 showed a G1. Only the 2 pts G3 at the end
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of treatment didn’t decrease their skin toxicity and remai-
ned G3. In 4 pts a moderate dysphagia was reported
during the second half of treatment.

Conclusions: HF-IMRT with HT seems to be feasible
and well tolerate. Our preliminary results showed a con-
siderable G2 acute toxicity but at the same time rapidly
recovered. If IGRT is necessary to perform IMRT it also
shown the in vivo limits to reproduce the planned dose
distribution, due to breathing and volume modification.
Morphological information acquired during each treat-
ment fraction to found relationship between acute toxici-
ty and daily dose distribution, are under evaluation.

P105
HYPOFRACTIONATED RADIATION THERAPY FOR
BREAST CANCER AFTER CONSERVING
SURGERY: THE EXPERIENCE OF TRIESTE

C. Vidali, O. Ionova, V. Milan, A. Schiattarella,
A. Beorchia

S.C. di Radioterapia Azienda Ospedaliero-Universitaria
“Ospedali Riuniti” di Trieste

Introduction: Over the last years there has been a great
interest in the use of hypofractionated radiation therapy
(RT) for breast cancer after conserving surgery.
Randomized trials and retrospective studies report excel-
lent rates of local control, good cosmetic outcomes, and
limited morbidity.
Taking into consideration the results of the main publi-
shed trials, a hypofractionated regimen for the treatment
of breast cancer was started in January 2009 in the
Department of Radiation Therapy of Trieste. 
The purpose of this preliminary study was to determine
the acute toxicity of this radiation regimen.

Materials and Methods: The schedule of the Canadian
trial has been applied: 42.5 Gy in 16 fractions. Women 60
years, with invasive carcinoma of the breast treated with
conservative surgery are eligible. Other inclusion criteria
are: pathological stage T1N0 (sentinel lymph node biop-
sy or axillary dissection), negative margins on histologi-
cal examination; written informed consent. 
The presence of multicentric disease, extensive intraduc-
tal component (EIC), or distant metastases represent
exclusion criteria, as well as breast deemed too large to
permit a satisfactory distribution of the dose. 
Acute toxicity was assessed using the RTOG/EORTC
radiation morbidity scale.

Results: From January 2009 to April 2011, 44 women
were enrolled; the median age was 72 years.
All patients underwent quadrantectomy, but one who was
treated with tumorectomy; axillary dissection was carried
out in 2 cases, sentinel lymph node biopsy in 41, while
axillary surgery was not performed in one case. The histo-
logical size was 10 mm in 30 cases; 10 to 20 mm in 13
and > 20 mm in 1 case. Endocrine therapy was given to
39 women and was allowed during RT; only one patient
received adjuvant chemotherapy with docetaxel and
cyclophosphamide before RT. 
Skin toxicity was assessed during each week of RT and 2-
4 weeks after the end of the treatment. Grade 3 skin toxi-
city was reported only in 3 patients (6.8%); grade 2 in 5

cases (11.4%) and grade 0 or 1 in the other 36 cases
(81.8%). One of the three patients with grade 3 skin toxi-
city had received adjuvant chemotherapy before RT; the
other two had a considerable breast volume.

Conclusion: This hypofractionated radiation schedule
confirms to be feasible and associated with acceptable
acute toxicity, and is well tolerated by the patients.
Long term follow up is needed in order to evaluate the
incidence of local and regional recurrences and late toxi-
city.

INTEGRAZIONI TERAPEUTICHE
NEL CARCINOMA GASTRICO

P106
ADJUVANT RADIOCHEMOTHERAPY IN LOCALLY
ADVANCED GASTRIC CANCER: RESULTS OF OUR
EXPERIENCE

P. Bonfili*, M. Di Staso*, P. Franzese*, L. Di Nicola*,
M.E. La Verghetta, M. Cerasani, F. Marampon,
C. Fardella, G.L. Gravina, E. Varrassi, V. Tombolini

Department of Experimental Medicine, Division of
Radiotherapy and Radiobiology Laboratory, University
of L’Aquila, Italy; * U.O. Radioterapia, Ospedale S.
Salvatore - Coppito - L’Aquila

Scope: This report focuses on our experiences in using
post-operative radio-chemotherapy combined treatment
in locally advanced gastric cancer patients.

Patients and Methods: From December 1999 to
November 2011, 42 patients (pts) (28 males and 14 fema-
les, median age 54.5 years, median KPS 90)with diagno-
sed gastric adenocarcinoma at high risk of
recurrence,>pT3 or N+, were treated with a combined
schedule of adjuvant chemo-radiotherapy (RT-CT). A
total gastrectomy was carried out in 34 pts, a subtotal
gastrectomy in 16.6% received while one pt receives
distal oesophagus and proximal stomach dissection. After
surgical intervention, pathologic stages were as
follows;pT2b(23 pts), pT2a (5 pts),pT3a (4 pts), pT3b (4
pts),pT1 (4 pts), pT4 (2 pts); nodal involvement was
found in 27 pts N1, 11 pts N2 and 4 pts N3.
27 pts were treated with neoadjuvant CT based on
Taxotere-5FU-Xeloda from 2 to 4 cycles before surgery
and RT-CT.
A three-dimensional plan was realised for all patients (4
fields technique) according to two different fractionation
schedules: 38 pts received 110 cGy/bid for a total dose of
55 Gy while 26 pts received 180 cGy/day for a total dose
of 45-50.4 Gy. Concomitant CT to RT was peformed with
Xeloda (45.4% pts first group and 43.4% pts second
group) or with 5Fu and CDDP (54.6% pts first group and
56.6% pts second group) 

Results: 42 patients completed the whole regimen
prescribed. In 2 pts treated with hyperfractionated radio-
therapy plus CDDP and 5FU the treatment was interrup-
ted for gastrointestinal toxicity (G3 according RTOG)
and progressive weight loss. The pts is still alive after 18
months.
After 83 months median follow-up 8/9 pts submitted to
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hyperfractionated schedule are alive and free of disease
and 1/7 is death with metastases. Median OS and DFS of
the first group were respectively 24 and 20 months.
18 pts submitted to radiotherapy with conventional frac-
tionation are alive and free of disease while 1/26 is alive
with local relapse of disease; 5 pts in this same group are
death with metastases and 3 with local relapse (OS 24
months, DFS 21 months. 
Tolerance of these schedules was excellent. The most fre-
quent toxicity was the gastrointestinal: 18.5% of pts
manifested nausea grade I and 33.3% grade II; 3.7% ano-
rexia and weight loss grade I and 11.1% grade II.
Vomiting was observed in 25.9% of pts, mainly grade II.
No late toxicity was observed. We didn’t observe diffe-
rences in terms of acute side effects.

P107
MULTIDISCIPLINARY APPROACH IN GASTRIC
CANCER

N. Bulzonetti, C. Marsecano, R. Guarnaccia,
M. Ceccacci, E. Iannacone, G. Pomponi, F. De Felice,
L. Grapulin, N. Raffetto

Departement of Radiation Oncology, Policlinico
Umberto I, Università “Sapienza”, Roma, Italia

Purpose: In locally advanced gastric cancer, surgery is the
only curative treatment. Prognosis is worse due to high
rate of local and distant recurrences. Innovative strategies
have improved outcome even in operable cases.
The aim of this work is to evaluate feasibility and outco-
mes in patients treated by adjuvant protocols

Methods and Materials: End-point is to observe effi-
cacy in terms of loco-regional recurrence and radioche-
motherapy toxicity. 
From July 2001 to May 2011, a total of forty-two patients
(adenocarcinoma pT2-4 N0-3 M0) were treated with a
multidisciplinary approach. 
Macdonald regimen was administered in twenty-three
patients. Two different neo-adjuvant chemotherapy regi-
mens were administered in twelve patients: ECF regimen
was given in six patients; six patients received DCF regi-
men, followed by RT (45 Gy, 1,8 Gy/daily) with conco-
mitant 5-FU continuous infusion (200 mg/mq daily).
Eight patients received exclusively 5-FU (200 mg/mq)
continuous infusion during radiotherapy. 
Two patients were treated with adjuvant chemotherapy
(FOLFOX + Taxotere), followed by chemoradiation (5-
FU c.i.)
To avoid bias related to non-homogeneous chemotherapy
schedule, in our study we included only patients treated
with Mcdonald regimen. 

Results: We treated twenty-three patients. Median
follow up was 27 mo (range 3-83). Three patients had
progression disease: they dead after 3–5 months to the
end of treatment.
In May 2011, eleven patients were still alive, without
recurrence. Median follow-up of these patients was 44
mo (range 9-83).
Nine patients had recurrence disease: median follow-up
was 23 mo (range 13-74). Five of them died with perito-
neal carcinomatosis, three for distant metastasis (2 lung,

1 bone), and one patient for loco-regional relapse.
Macdonald schedule was generally tolerable. All patients
achieved the planned concomitant chemoradiation regi-
men. There was no grade 4 hematological toxicity and no
death related to treatment. The most common sides
effects was the gastrointestinal toxicity: nausea and vomi-
ting (grade 1-2) was shown in two patients and diarrhoea
G3 in one patient, without stopping radiation.

Conclusions: According to literature, our data showed
how the multidisciplinary approach is the gold standard
of treatment in locally advanced gastric cancer:
Macdonald schedule is a feasible treatment approach and
it can be applied with an acceptable toxicity for adjuvant
setting in these patients. 

P108
3D-CRT AND HELICAL TOMOTHERAPY IN
ADJUVANT CHEMORADIOTHERAPY FOR
ADENOCARCINOMA OF THE STOMACH

C. Caruso°, S. Fouraki∞, A. Monaco°, M. Cianciulli°,
C. Chiostrini°, M.C. Pressello*, V. Donato°

°Azienda Ospedaliera S. Camillo-Forlanini,
Radiotherapy Unit, Rome, Italy; ∞Policlinico Umberto I,
Radiotherapy Unit, University La Sapienza, Rome, Italy;
*Azienda Ospedaliera S. Camillo-Forlanini, Medical
Physics Unit, Rome, Italy

Purpose: Combined chemo-radiotherapy represents an
important component of adjuvant therapy in the treatment
of high risk, resected adenocarcinoma of the stomach.
However, treatment implementation results arduous in
the daily practice due to the high level of acute toxicity.
The purpose of this study was to evaluate the feasibility
of adjuvant chemo-radiotherapy for resected adenocarci-
noma of the stomach with three-dimensional conformal
radiotherapy (3D-CRT) and Helical Tomotherapy (HT).

Methods and Materials: Between April 2009 and
December 2010 a total of 10 patients (8 males, 2 females,
median age 70 years, range 52-76) with biopsy proven
adenocarcinoma of the stomach, were treated with
gastrectomy (total in 6 pts, partial in 4 pts) followed by
combined chemo-radiotherapy, according to the original
MacDonald regimen1. Tumor pathological stage was as
follows: 1 IB, 2 IIA , 4 IIB, 1 IIIA and 2 IIIB.
Radiotherapy was delivered using the 3D-CRT multiple-
field (median 6, range 4-7) technique with high-energy
photons (6-15 MV) at 180 cGy per day, five days per
week for five weeks (total dose 4500 cGy). HT and 3D-
CRT treatment plans with the same PTV coverage were
generated and mean doses for organs at risk (OAR) were
calculated and compared. 

Results: Treatment was well tolerated. All patients
completed radiotherapy as planned. One patient did not
receive the full course of chemotherapy due to atrial
fibrillation. The most relevant toxicity was nausea and
vomiting (G1 in 7 pts, G2 in 3 pts). Two patients (20%)
developed moderate diarrhea (G2). Hematological toxici-
ty (anemia), G1 and G2, was observed in 2 patients
(20%). There were two patients (20%) with abdominal
pain complaint. 

Conclusions: It is well known that tomotherapy repre-
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sents a sophisticated technique of radiotherapy. However,
optimal tumor coverage and satisfactory sparing of OAR
can be achieved with the conventional technique, too.
3D- CRT can be considered a valid alternative in adjuvant
chemo-radiotherapy for resected adenocarcinoma of the
stomach.

Reference:

1. MacDonald JS et al Chemoradiotherapy after surgery com-
pared with surgery alone for adenocarcinoma of the stomach
or gastroesophageal junction N Engl J Med. 2001 Sep
6;345(10):725-30.
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Introduction: Gastric cancer is still the second-most com-
mon tumor worldwide. Surgery remains the gold standard
for the cure of locoregional disease. However, in most
countries, the diagnosis is made at an advanced stage, and
the 5-year survival for surgically resectable disease
remains poor.
Aim of this report is to evaluate the toxicity and the nutri-
tional impact of adjuvant radiotherapy and concurrent che-
motherapy in the treatment of gastric cancer.

Methods: From June 2008 to April 2011, we treated
eight patients (6 males, 2 females) with locally advanced
gastric adenocarcinoma with postoperative Radiochemo-
therapy. All patients were treated surgically with total or
subtotal gastrectomy and locoregional lymphadenectomy.
Two patients received Chemotherapy pre-RT. All patients
received 3D conformational radiotherapy with LINAC (6-
15 Mv) for a total dose of 45 Gy to tumor bed and draina-
ge lymphonodes and a boost of 5,4 Gy to tumor bed. Each
patient required personalized irradiation fields depending
on site of tumor, surgical resection, lymphnodal volumes
with preoperative and postoperative CT imaging.
Concomitant chemotherapy treatment consisted of 5-FU in
continuos infusion. Patients were examinated and subjec-
ted to routine blood test and nutritional evaluation weekly
to observe emathologic or nutritional toxicity. All patients
received preventive anti-hemetic therapy.

Results: Median age was 63 years (38-72). Median fol-
low-up was 5,8 months (range 1-24). Five patients (62.5%)
had G1 acute gastrointestinal toxicity (nausea) and two
patients (25%) showed G1 esophagitis. No patient had >
G1 gastrointestinal toxicity. No patients had matological
toxicity. All patients completed their Radiotherapy as plan-
ned,without treatment breaks. Even if in patients with
gastric cancer it is difficult to maintain an adequate nutri-

tion state, in our study no patient needed nutritional sup-
port. 

Conclusions: Despite the small number of patients and
the minimun follow-up, our osservation suggested that
adjuvant Radio-Chemotherapy with concomitant 5-FU is a
feasible and a fairly well-tolerated treatment for patients
with locally advanced gastric cancer. Acute toxicity is well
controlled with the specific therapies.
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Background and Purpose: The mainstay of curative treat-
ment of gastric cancer is radical surgery. However, the 5-
year survival rate of patients with advanced stage remains
low, even when extended node dissection has been perfor-
med, because of the high risk of local recurrence or distant
metastases. 
In this paper, we analyze our data about the efficacy and
toxicity of adjuvant radiochemotherapy in the treatment of
gastric cancer.

Materials and Methods: From January 2005 to
December 2010, twenty-nine patients (pts) affected by
gastric cancer referred to our Department: 8 of them had
medical support alone, 5 had palliative radiotherapy and 16
patients underwent postoperative radiochemotherapy treat-
ment.
The characteristics of these 16 pts were: 10 males and 6
females and mean and median age 67 and 69,5 years,
respectively (range: 44-79 years).
All pts presented adenocarcinoma histology and the site of
disease was: antrum in 7/16 pts; body stomach in 3/16 pts
and GE junction in 6/16 patients.
Curative resection (R0) with negative margins was perfor-
med in 14 pts, while 2 pts had positive margins (R1).
Twelve pts had subtotal gastrectomy and 4 patients had
total gastrectomy. Extensive lymph node dissection was
performed in all pts with a minimum of 15 lymph nodes
evaluated. 
According to TNM/UICC 2010 (Seventh Edition) the
pathological staging was: 
stage IB: 2 pts; stage II: 6 pts; stage III: 8 pts. 
Three patients received adjuvant radiotherapy alone, while
13 pts had adjuvant chemotherapy too with
Fluoropyrimidine regimen.
Radiotherapy treatment was performed in all pts with
three-dimensional conformal technique and multiple fields
with mean doses of 4500 cGy, 180 cGy daily, 5 days/week
for 5 weeks (two pts received doses of 50.4 Gy). Target
volume included tumor bed, anastomoses and stumps, and
regional lymphatics. The radiation treatment fields were
individualized according to tumor stage and location in the
stomach and the type of surgery performed. Mean target
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volume was 608 cc (range: 344-1165 cc). 
Mean and median follow-up were 30,8 and 29,3 months,
respectively (range 2,8-71 months).

Results: At time of analysis 7 patients (43%) are alive
with no-evidence of disease (NED), one patient died for
non oncologic cause and 8 patients died for local progres-
sion of disease or/and distant metastases (lymph nodes,
liver, pleural metastases, peritoneal spread and abdominal
carcinomatosis). 
Mean and median overall survival (OS) were 35,7 and 34,7
months respectively (range 7,4 - 75,7 months) and mean
and median progression-free survival (PFS) were 29,2 and
26,6 months respectively (range 1,1 - 71 months). 
Grade 2-3 upper gastrointestinal tract toxicity, including
nausea, dysphagia, anorexia and dyspepsia was observed
in nine pts; two patients had nonmalignant esophageal
stricture requiring dilatation.

Conclusions: Adjuvant combined chemoradiotherapy
has become standard of care for pts with high risk, resec-
ted gastric adenocarcinoma. 
However, prognosis of gastric cancer remains poor, and the
toxicity from treatment with 3D conformal radiotherapy
and chemotherapy is high.
Efforts to reduce toxicity are necessary and require more
sophisticated techniques and probably new chemotherapy
regimens to optimise the therapeutic ratio. 
Therefore, a multimodal approach is essential for impro-
ving treatment outcome.
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Purpose: In our department we analyzed the efficiency
and acute and late toxicity of adjuvant radiation therapy
with concurrent chemotherapy (RT-CHT) in a treatment
of the patients affected by gastric cancer, without inclu-
ding the patients with cardias-region tumors having those
patients a different, worst prognosis. 

Methods and Materials: Between November 2006
and February 2011 we treated 42 patients (28 males and
14 females) among whom 40 patients (95%) were with
completely resected gastric cancer and only 2 patients
(5%) with microscopic residual disease (R1) for which
the treatment dose was the same without any boost-dose
to the tumor bed. The pathologic stage of the disease was
determined using the TNM classification system and sho-
wed that 19% of patients had stage IB disease, 40.5% had
stage II disease, 21.5% had stage III disease, and 19% had
stage IV M0 disease. Median age was 62 years (range:
35-83 years). All patients were previously submitted to
total or sub-total gastrectomy with loco-regional lympha-
denectomy D2. Tri-dimensional conformal radiotherapy
(3D-CRT) consisted of 1.8 Gy per fraction, 1 fraction a
day, 5 days a week, for a total dose of 50.4 Gy delivered

in 28 fractions to the tumor bed and loco-regional lymph
nodes (celiac axis, pancreaticoduodenal, splenic and
those of and porta hepatis depending on the tumor loca-
tion). Each patient required personalized radiation fields
depending on the site of tumor, surgical resection and
lymph nodal involvement. For the treatment planning we
used preoperative and postoperative CT imaging and sur-
gical clips placement to reconstruct the tumor bed and
lymph nodal volumes.
Chemotherapy consisted of continuous infusion of 5-fluo-
rouracil (5- FU) at the dose of 225 mg/m(2) or oral admi-
nistration of Capecitabine (Xeloda) at the dose of 800
mg/m(2) per day. For the possible hematologic toxicity all
patients were subjected to routine blood test weekly.

Results: The median follow-up was 20 months
(range: 2-52 months).
Based on Radiation Therapy Oncology Group (RTOG)
recommendations we defined the treatment tolerance and
we found that in 18 patients (43%) the treatment toleran-
ce was good without having the need to interrupt the tre-
atment or to treat the side effects; those patients didn’t
have any of side effects or they did manifested only the
grade I acute gastric toxicity as nausea, vomitus, epiga-
stralgy or dysphagia, grade I acute hematologic toxicity
manifested as anemia, leukopenia and/or thrombocytope-
nia, and/or other grade I side effects as diarrhea, hepatic
toxicity and weight loss.
17 patients (40%) had tolerated our treatment fairly good,
because of the need to treat the grade II side effects they
manifested with specific oral drugs.
Treatment tolerance was bad in 8 patients (19%) so their
concurrent treatment was definitively interrupted before
achieving planned total radio-chemotherapy dose; in this
group, for 5 patients (12%), both radio and chemotherapy
was interrupted because of grade III gastric toxicity,
hepatic toxicity, weight loss and diarrhea. In other 3
patients, only the chemotherapy was definitively inter-
rupted because of appearance of grade III hematologic
toxicity but the radiotherapy was regularly completed. In
2 patients the treatment was temporary suspended after 2
weeks from the start for severe anastomotic stenosis (one
malignant and other benign), both treated successfully
with endoscopic dilatation. 
Even if in only 9 patients (21%) as a concurren.

CONTROVERSIE NELLE STRATEGIE
TERAPEUTICHE DEL CARCINOMA PROSTATICO

LOCALIZZATO AD ALTO RISCHIO
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Purpose: Prostate brachytherapy is now the only method
radiotherapy in prostate cancer patients at low risk to pro-
vide, in addition to a careful study (and real-time) volume
of irradiation and preservation of an organ (bladder and
rectum). A preservation of the ‘prostatic’ urethra, organs at
risk ignored by any radiotherapy technique used, even the
most refined and is understood in the Clinical Target
Volume (CTV).

Materials and Methods: It is well known to undergo
full dose, it being an integral part of the target; situation lat-
ter’s very uncomfortable for both the radiation oncologist
prescribing a plan of care for both acute genitourinary side
effects (stranguria, nocturia, dysuria) and long-term (ure-
thral stricture, hematuria, dysuria, second tumors to radio-
induced urothelial cells) of the patient.
With brachytherapy prostate (target) is immediately after
the insertion of the sources I-125 radiation source itself,
with a modulation of isodoses previously controlled by an
appropriate distribution of sources in prostate volume, by a

careful study dosimetric real time EcoGuide.
You can also safeguard in addition to the standard OAR
prostatic urethra, however, readily identifiable by the pre-
sence of the catheter.

Results: The optimization of this method is expressed
by both the DVH obtained either by the patient later in the
follow-up.
PERIOD: 1999-2010: MIC (1999 - 2008) Quicklinks
(2008-2010). N pts: 246
RESIGNATION POSTCIPITATE N °: 4; Acute retention
of urine: 2pcs in the first 2 days, 1 in the first 6 days. 1 pc
catheterized to stay. STENOSIS: no. SECOND
TUMORS: no.
Conclusion: Brachytherapy should be considered the only
possible alternative for low risk prostate cancer to watchful
waiting for the tolerance and low collateral effects inciden-
ce; IMRT, tomotherapy technique (to reduce collateral
effects) and prostatectomy when it is not possible.
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Purpose: Thanks to technical improvements in 3D-con-
formal radiotherapy (3D-CRT) increasingly higher
doses in the treatment of prostate cancer are being used.
We report on clinical outcome and toxicity in patients
with prostate cancer treated at our Centre with 3D-CRT
to a dose of 76 Gy with conventional fractionation over
the last 5 years.

Materials and Methods: Patients underwent 3D-CRT
in two phases: 60 Gy/30 fractions to CTV2 (prostate
gland plus 1/3 seminal vesicles) followed by 16 Gy/8
fractions to the prostate (CTV1). Low risk patients
received 76 Gy on CTV1. No pelvic lymph nodes irra-
diation was performed. Treatment planning was perfor-
med with the Philips Pinnacle® v8. (Milipitas, CA,
USA) system and customized by 6-15 MV photon static
beams (range 4-7) or dynamic arcs. Acute and late toxi-
city were scored according to RTOG scale; biochemical
relapse was defined according with ASTRO and
Phoenix criteria. 

Results:We retrospectively analyzed 113 cases.
Median age was 74 years (range 56-84). Median iPSA
was 7.4 ng/ml (range 1.01-63.8). Clinical T stages
were: T1 in 22 cases (19%), T2 in 68 cases (61%), and
T3 in 23 cases (20%). 62 pts (54%) had a Gleason
Score <6, 25 pts (22%) >8. Androgen deprivation was
given in 90 cases (80%). NCCN risk groups were: 53
pts (46%) low, 32 pts (28%) intermediate and 28 pts
(24%) high risk.
After a median follow up of 18 months (range 6-42), all
patient but 2 were without evidence of disease: median
PSA was 0.29 ng/ml (range 0- 4.9). We recorded 11 bio-
chemical recurrences according to Phoenix criteria
(median bPFS 18 months, range 5-36) and 25 events
according to ASTRO criteria (median bPFS 16 months,
range 5-35). Acute GI and GU toxicity were: 81 and 61
G0, 15 and 22 G1, 15 and 26 G2, 2 and 4 G3, respecti-
vely. Late toxicity was: 3 G2 and 4 G3 GI, 3 G2 and 1
G3 GU. Among the 28 high risk patients with median
follow-up of 18 months (range 6-30), we observed 1 PD
(skeletal), 3 (13%) Phoenyx and 5 (19%) ASTRO bio-
chemical recurrences. A similar biochemical recurrence
rate was found in the low risk (10% and 26%) and in the
intermediate risk groups (10% and 23%). 

Conclusions: Definitive 3D-CRT at 76 Gy allowed
to obtain a satisfactory outcome in all risk group.
Toxicity was in line with that reported in literature. The
implementation of IMRT technique for prostate cancer
treatment will allow to further escalate the dose for
intermediate-high risk patients.
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Aim: At our institution, the transition from fixed field
IMRT to Volumetric Modulated Arc Therapy (VMAT)
technique stems from the request of need to significantly
reduce the treatment time while maintaining, even impro-
ving, the dosimetric plan accuracy. The objective of this
study was to evaluated the dosimetric quality and the deli-
very efficiency of VMAT plans with Simultaneous
Integrated Boost (SIB-VMAT) for complex-shaped target
volumes and for two-three dose levels. Four different can-
cer settings (prostate, head and neck, rectum and pancreas)
were selected.

Patients and Methods: Twenty patients, treated with
SIB-VMAT in clinical protocols using Elekta Precise
linacs, were selected. They included 5 prostate, 5 head-
and-neck, 5 rectal, and 5 pancreatic cancer cases. SIB-
VMAT plans were compared with fixed field SIB-IMRT
plans, assumed as benchmark. All plans were generated
with Oncentra Masterplan TPS; VMAT plans were optimi-
zed with dual arc modality. For head and neck cancer
cases, three target volumes were irradiated simultaneously
over 30 daily fractions. Doses of 67.5, 60.0 Gy and 55.5 Gy
were prescribed to primary tumor, high-risk lymph nodal
regions and low-risk nodal region, respectively. For prosta-
te, rectal and pancreatic cancer cases, two target volumes
were defined for each patient and irradiated simultaneously
over 25 daily fractions (prostate cases: 65 Gy to prostate
plus seminal vesicles and 45 Gy to pelvic lymph nodes;
rectal cases: 57.5 Gy to primary volume and 45 Gy to
lymph nodal region; pancreatic cases: 55 Gy to primary
tumor and 45 Gy to pancreatic remnant and primary lym-
phatic drainage). Plan evaluation statistics included various
dosimetric endpoints for the targets volume and normal tis-
sues. MUs number and treatment times were analyzed to
score the treatment efficiency.

Results: Dual arc VMAT plans showed similar target
coverage as SIB-IMRT plans, with slightly better confor-
mity indices in all cancer cases. All dosimetric endpoints
were fulfilled with no significant observed differences in
organs at risk sparing. A slightly better OARs sparing was
observed in the head-neck cases. In all cancer cases MUs
were reduced by 20-30%. Treatment times (excluding
patient set-up and imaging procedure) reduced from 14-20
minutes (according to the type of treatment) to less than 5
minutes for all patients, regardless cancer site.

Conclusions: Oncentra Masterplan produced SIB-
VMAT plans with high conformal dose distribution, simi-
lar target coverage and similar or even better organs at risk
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sparing compared to benchmark SIB-IMRT plans.
However, VMAT was able to provide approximately a
50%-70% reduction in treatment time, with all patients
treated within 5 minutes. Patient compliance to treatment
has been significantly increased and the risk of intra-frac-
tional motion potentially reduced. SIB-VMAT is currently
our standard approach for IMRT technique.
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Purpose: To investigate factors predicting the risk of
second neoplasms (2nd NPL) following postoperative
radiotherapy (PORT) after radical retropubic prostatecto-
my (RRP).

Patients and Methods: Between 1993 and 2007 over
1,000 consecutive patients underwent PORT after RRP.
For the purpose of this preliminary analysis, more than 150
patients treated with moderately hypofractionated
Tomotherapy were excluded. This resulted in a population
of 841 patients submitted to PORT with either adjuvant
(ADV, n=556) or salvage (SALV, n=265) intent to the pro-
static bed at a median dose of 70 Gy (range 59.4-75.6 Gy)
+ whole-pelvis radiotherapy (WPRT) in 231 cases (27%) at
a median dose of 50.4 Gy (range 45-50.4) at 1.8 Gy/frac-
tion.
The median age of the overall population was 65 years. At
the time of irradiation 82 and 282 (9.7% and 33.3%)
patients were diabetic and/or hypertensive, respectively.
No information relative to additional comorbidities or
recreationals such as smoking or alcohol was available.
In addition to PORT, 435 patients received adjuvant andro-
gen deprivation (AAD) for a median of 19 months. The
median follow-up of the overall population was 88 months.

Results: After a median interval of 43 months from the
end of irradiation, 81 patients (9.6%) developed a 2nd NPL
(42 pelvic and 40 extrapelvic). 
The 10-year overall survival is 82%, with 50, 31 and 28
patients dying from prostatic cancer progression, non
tumoral causes and 2nd NPL progression, respectively. 
The 10-year survival in the case of NO 2° NPL, pelvic or
extrapelvic 2° NPL is 85% vs 69% vs 49% respectively (p
< 0.0001).
At univariate analysis, the only covariate significantly rela-
ted to the risk of 2nd NPL was age at the time of irradiation
(p=0.004, continuous variable), while no correlation emer-
ged with RT intent or dose, diabetes, hypertension, WPRT,
RT technique or AAD. Acute toxicity (any Grade 2 or grea-

ter) was of only borderline significance (p=0.08). A ROC
analysis indicated age >65 years as the most informative
cut-off with respect to the risk of 2nd NPL. Of note, WPRT
did not increase the 10-year risk of 2nd NPL, either pelvic
or extrapelvic.
Multivariate analysis confirmed the independent progno-
stic role of age > 65 years.

Conclusions: No difference in the 10-year risk of pel-
vic or extrapelvic 2nd NPL after PORT was evident in our
series. Age > 65 year, but not WPRT, RT dose or ADD, was
independently predictive of a significantly higher 10-year
risk of 2nd neoplasm after postoperative RT.
Patients developing a 2nd extrapelvic neoplasm after
PORT had poorer survival.
This analysis will be completed after the inclusion of the
first 150 patients treated with postoperative, moderately
hypofractionated, Tomotherapy.
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Aim: There is still some controversy about the impact on
cure of irradiation of pelvic lymph nodes in patients with
high risk locally advanced prostate cancer. The impact of
the pelvic irradiation on radiation induced toxicity remains
debated. Some studies reported an higher incidence of toxi-
city in patients treated with pelvic irradiation, other analy-
ses reported similar rates of acute and late effects, expecial-
ly for high grade complications. We performed a matched-
pair analysis of patients treated with and without pelvic
irradiation to assess the impact of pelvic radiotherapy on
acute and late toxicity. 

Methods: From May 2008 and April 2011, 16 patients
with high risk locally advanced prostate cancer were trea-
ted with external beam radiation therapy (EBRT) on pro-
state and seminal vesicles and on pelvic lymphnodes in our
Institution. The prescribed dose 78-80 Gy on prostate, 68-
70 Gy on seminal vesicles and 46 Gy on pelvic lymphno-
des. They were after matched by T stage, Gleason score
and pre-treatment PSA class to 16 high risk patients ran-
domly selected among 150 patients treated in our institu-
tion only prostate and seminal vescicles and having risk of
nodal involvement >15% according to the Roach score.
Acute toxicity was weekly evaluated according to the
Common Terminology Criteria for Adverse Events
(CTCAE) Version 4.0. Late toxicity were evaluated with
the RTOG-EORCT scales.

Results: Among the non-pelvic RT group median age
at diagnosis was 64 years (range 47-75). Median PSA at
diagnosis was 19 ng/ml (range 7-38). All patients received
hormonotherapy concurrently. In the group that received
only tumor directed RT, median age was 65.5 years (range
53-79) and median PSA was 18.2 ng/ml (range 4.7-36). All
patients received hormonotherapy concurrently. Median
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follow-up was 10.2 months (range 1-32). The incidence of
G1-G2 acute urological toxicity was 43% and 35% in
patients treated with and without pelvic irradiation, respec-
tively. The incidence of G1-G2 acute intestinal toxicity was
43% and 52% in patients treated with and without pelvic
irradiation, respectively. No patient had >G2 gastrointesti-
nal and genitourinary acute toxicity. One patients in the
non-pelvic RT group and one patient in the pelvic RT group
showed G1 gastrointestinal late toxicity.

Conclusions: In our experience, no significant impact
of pelvic irradiation was observed in terms of acute urolo-
gical and intestinal toxicity. To date, no significant impact
of pelvic irradiation was observed in terms of late urologi-
cal and intestinal radiation induced toxicity. A larger num-
ber of patients and a longer follow-up are necessary to defi-
ne the impact of pelvic radiation therapy on tumor control
and late toxicity. 
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Introduction: Treatment decision tree in localized prostate
cancer is related to prognostic factors such as PSA level,
Gleason Score and clinical T stage at the time of diagnosis,
as well as age and comorbility. 
We have been using the risk grouping system (v.1.2008
NCCN) to stratified patients and report our results.

Materials and Methods: From January 2002 to June
2008, 267 patients diagnosed with localized prostate can-
cer (cT1-3N0M0) referred to Radiatiotherapy Dpt of the
S.M. Goretti Hospital, 200 were considered evaluable for
clinical outcome and toxicity report. Patients were strati-
fied into low, intermediate and high risk. A course of
3DCRT to the prostate (low risk) or prostate and seminal
vesicles (intermediate and high risk) and a total dose of 76
Gy in 38 daily fractions was delivered. High risk patients
received concomitant and adjuvant hormone therapy,
lasting two years as median time. From January 2002 to
November 2005, a 5-fields 3DCRT technique was emplo-
yed for the first one hundred patients (group 1). From
December 2005 on, a 7-fields 3DCRT technique took place
(group 2).

Results: No G3 acute rectal and urinary toxicity was
observed.We report G3 late rectal toxicity rates: 19% in 5-
field 3DCRT and 4% in 7-field 3DCRT, p 0.001. No corre-
lation was found between risk grouping system, dose-volu-
me parameters (V40, V50, V60, V70, V72) for rectal wall
volume and the onset of late rectal toxicity. No G3 acute
urinary toxicity rates was observed. Mild to moderate
incontinence was reported in 2.5% of cases for each group,
and uretral stenosis in 1.5% of the all series.

After a median follow-up of 86.5 months (range 25-
142)we report: 92% cancer specific survival, 67% overal
survival, 80% metastasis free survival and 77% biochemi-
cal relapse free survival(91% in low risk vs 55.9% in high
risk: p=0.001), at 10 years.

Conclusion: 7-field 3DCRT technique has a significan-
tly better late ractal toxicity than 5-field 3DCRT. Althought
no correlation was found between risk grouping system
dose volume parameters and G3 late rectal toxicity, we
suggest that a low dose of radiation therapy, given to an
extended rectal wall volume causes a perfusion damage
and represents the basis for mucosal ulcer event and seve-
re rectal bleeding. Severe rectal bleeding was submitted to
argon plasma coagulation or hyperbaric oxygen therapy
and all patients but one were managed medically. No one
was thought in the needed of surgical removal of the rectal
ulcer.

P118
BEST RADIOTHERAPY TECHNIQUE IN THE
TREATMENT OF HIGH RISK PROSTATE CANCER:
IMRT VS 3D-CRT VS MIXED APPROACH

A. Iurato, R.M. D’Angelillo, D. Gaudino, S. Ramella,
M. Fiore, F. Cellini, E. Ippolito, B. Floreno, C. Greco,
L.E. Trodella, L. Trodella

Radioterapia Oncologica, Università Campus Bio-
Medico, Roma

Purpose: In pts affected by high risk prostate cancer (PC),
radiotherapy represents the standard treatment with andro-
gen deprivation therapy. Development in RT delivery has
shown a benefit in organ at risk preservation when compa-
red to 2D treatment. In this study we explore the benefit of
4 different approaches in order to value the dosimetric con-
straints in pts affected by high risk PC.

Materials and Methods: Pts affected by PC clinically
staged as high risk non-metastatic disease have been enrol-
led. Definitive RT for all pts included ENI of pelvic nodes
up to 46 Gy /2 Gy pfr, followed by a 34 Gy boost to pro-
state and seminal vescicles. In same cases without SVs
involvement, total dose to SVs was 56 Gy. PTV was CTV
plus 0.8 cm margin around except for posterior margin of
0.6 cm. All pts have been treated by IMRT. A dosimetric
comparison with 3D-CRT was developed. A box technique
for lymph-node irradiation (0°, 90°, 180°, 270°) and a six
fields technique for boost (45°, 90°, 135°, 225°, 270°,
315°) have been applied for 3D-CRT treatment plans.
Then, 4 plan sums have been generated: Plan Sum 1 (
whole treatment performed by IMRT), Plan Sum 2 (ENI
treated by IMRT + boost by 3D-CRT), Plan Sum 3 (ENI
treated by 3D-CRT + boost by IMRT), and Plan Sum 4
(whole treatment performed by 3D-CRT).
From dose-volumes histograms (DVHs) PTVs, rectum and
bladder data were recorded. The QUANTEC constraints to
OAR have been applied (for bladder V65<50%,
V70<35%, V75<25%, V80<15%; for rectum V50<50%,
V60<35%, V65<25%, V70<20%, V75<15%). Moreover
V40 and V80 have been collected for rectum as well as
V40 and V50 for bladder. Each plan sum have been com-
pared in order to evaluate the rectum and bladder sparing
and its ability to achieve the declared dose-constraints.
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Comparisons between plans were performed using paired
samples t test or 2 when applicable (significance claimed
: p < 0.05).

Results: 57 pts affected by PC have been evaluated.
In all cases Plan Sums have reached a PTVs coverage bet-
ween the 95-105% of prescribed dose. For each OAR the
first analysis was performed to evaluate any difference
for the declared Vdose; thereafter a second analysis have
been run in order to evaluate the ability of each plan sum
to respect the QUANTEC constraints. For rectum, consi-
dered as continuous variable, IMRT recorded the best
value for each Vdose when compared to IMRT followed
by 3D, 3D followed by IMRT, or 3D-CRT treatment.
In the same way, 3D-CRT recorded the worst Vdose when
compared to mixed approaches.
Finally when mixed approaches have been compared
together, a benefit for IMRT followed by 3D has been
recorded for low dose (V40 and V50), while a better V80
was registered when IMRT was applied after a 3D-CRT.
When QUANTEC constraints have been applied, rectal
sparing by IMRT overstays to other approaches, while the
differences between mixed approaches and 3D-CRT nar-
rowed.
In fact, comparing mixed approaches together no diffe-
rence have been recorded in all Vdose except than in V50,
in favour of IMRT followed by 3D. For bladder, conside-
red as continuous variable, IMRT recorded the best value
for each Vdose when compared to other approaches. But
when QUANTEC constraints have been applied, no dif-
ference between treatment techniques was observed.

Conclusion: IMRT spares rectum and bladder, if con-
sidered as continuous variable, when compared to other
technique. For bladder, these differences do not translate
in a clear benefit in QUANTEC constraints.

P119
“METRONOMIC” THERAPY WITH
CYCLOPHOSPHAMIDE AND DEXAMETHASONE
IN HORMONE-REFRACTORY PROSTATE CANCER:
IS IT A VALID THERAPEUTIC OPTION?

S. Luzi1, D. Smaniotto1, L. Tagliaferri1, G. De Dilectis1,
G. Mantini1, A.G. Morganti2, V. Valentini1

1Cattedra di Radioterapia - Dipartimento di Bioimmagini
e Scienze Radiologiche - Roma; 2Centro di Alta
Tecnologia - Unità Operativa di Radioterapia -
Campobasso; 1,2Università Cattolica del Sacro Cuore

Objective/Purpose: In patients with hormone-refractory
prostate cancer many chemioterapic treatments, delivered
in different schedules, have shown efficacy, and some of
them (Docetaxel alone or in combination with other anti-
tumoral drugs) have recently improved the rate of respon-
se in terms of survival, decreased PSA values, better qua-
lity of life and pain relief. However, the issues of com-
pliance and toxicity associated with these treatments can-
not be considered negligible, also considering the age and
comorbidities of these patients. We report here the results
of our experience with the use of “metronomic” therapy
of oral administration, easy to take, well tolerated by
patients, which has already shown to be active in a pre-
vious retrospective study (L.M. Glode, 2003).

Materials and Methods: From February 2004, 48
patients with prostate cancer followed at our department
and become hormone-refractory underwent “metrono-
mic” chemotherapy with Cyclophasphamide (50
mg/daily) + Dexamethasone (1 mg/daily) within a pro-
spective, monoinstitutional phase II trial. The treatment
plan did not contemplate interruptions except in case of
toxicity or progression disease. Primary end-point was
the biochemical response, while secondary end-points
were survival, quality of life and toxicity. 

Results: Of the 48 patients included in the study, all
of whom experienced a biochemical recurrence, 45 had a
minimum follow up of 6 months; median age was 75
years (range: 52 – 85 years); 24/45 (53.3%) showed bone
metastasis; 8/45 lymphnode metastasis; 5/45 bone and
lymphatic progression disease; 25/45 (55.5%) a local
recurrence, with or without systemic disease.
All patients enrolled in this trial discontinued anti-andro-
gen therapy at least 4 weeks before the beginning of
“metronomic” chemotherapy. Mean PSA value at the start
of treatment was about 9 ng/ml (range 1.4 – 4536 ng/ml).
At a mean follow up of 21 months (range 6 – 76 mesi), 33
pazienti (73.3%) showed > 50% decrease in PSA value, 4
(8.8%) a decrease < 50%, while there was no response in 8
(17.7%). Median duration of biochemical response was 11
months (range: 1 – 43 months). Overall median survival is
21 months (range: 5 – 76 months). Presently 19 patients
(42.2%) are still alive (7 with no evidence of disease, 12
with persistence of disease), 26 (57.7%) are died (17 can-
cer-related deaths, 9 deaths for other causes); no significa-
tive variations in terms of quality of life due to the treat-
ment were observed; 41/45 (91.1%) patients did not expe-
rience any G2-G4 toxicity during the treatment; 2 patients
showed asymptomatic hematologic toxicity: G2 in 1 case
and G3 in the other one, spontaneously regressed with the
temporary suspension Cyclophasphamide; 2 patients sho-
wed moderate skin toxicity (G2: skin atrophy and and
capillary fragility, one of them associated with hematologic
toxicity). Finally, all patients demonstrated a good com-
pliance with the treatment proposed.

Conclusions: Our experience data suggest that
“metronomic” chemotherapy with Cyclophasphamide +
Dexamethasone is effective, well tolerated and welcomed
by patients with hormone-refractory prostate cancer and
represents a valid therapeutic option. A larger number of
treated patients and comparison with other regimens will
better define the subsets of patients to be addressed to this
treatment

P120
HYPOFRACTIONATED RADIOTHERAPY IN
PATIENTS WITH PROSTATIC CANCER

M. Marcenaro2, L. Belgioia1, D. Doino1, D. Bosetti1,
P. Torielli1, D. Agnese1, S. Agostinelli3, S. Barra2,
R. Corvò1-2

1Università degli Studi di Genova, Scuola di
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Purpose: To evaluate toxicity in prostate cancer pts trea-
ted with hypofractionated RT(hf-RT) with Helical
Tomotherapy (HT).

Material and Methods: From June 2009 to April 2011,
64 low, intermediate and high risk prostate cancer
patients were treated with HT at the Radiation Therapy
Department, National Cancer Institute, Genoa. Pts were
enrolled in a dose escalation protocol with dose hypofrac-
tionation. At first pts were treated as follows: pelvic
nodes 50Gy/2Gyfx, seminal vesicles 56.25Gy/2.25Gyfx,
prostate 65Gy/2.6fx in 25fx with Simultaneous Boost
(SIB). As feasibility and toxicity profile were good, we
increased the number of fractions up to 27 (up to 70.2
Gy). Acute and late toxicity has been evaluated with
RTOG and SOMA-LENT scale.

Results: Median follow up was 6 months (range 1-
15). According to D’Amico risk group classification, pts
were stratified as follows: 31 low, 6 intermediate, 27 high
risk. Target volumes were as follows: 14 pts on prostate
and seminal vesicles and 42 pts also on pelvic nodes. Our
policy is to treat pelvic nodes in clinical N+ pts (defined
at CT scan, RM or CTPET choline). 14 pts were treated
with the lower dose level (25 fx), 42 with the higher dose
level (27 fx) and 8 with other fractionation schemes.
Compliance to treatment was very good as no pts had to
stop RT for genitourinary (GU) or gastrointestinal (GI)
symptoms. Acute toxicity was evaluated in 58/64 pts
(90%) (6 pts were lost at follow up) as followed: GU and
GI grade 1 in 17 pts (30%), GU grade 2 in 5 pts (9%) and
GI grade 2 in 2 pts (3%) and GU grade 3 in 2 pts (3%),
none pts developed GI toxicity grade 3. Of 41/64 pts
(64%) was available late toxicity, only 14 pts developed
symptoms of grade 1.

Conclusion: In our experience hypofractionated
radiotherapy with Helical Tomotherapy seems to be fea-
sible and well accepted by patients, furthermore we
observed low acute grade toxicity. It ‘s necessary a longer
follow up and a larger number of patients to confirm these
preliminary data.

P121
ANALYSIS OF EFFECT AND TOXICITY IN
PATIENTS WITH HIGH-RISK PROSTATE CANCER
TREATED WITH THREE-DIMENSIONAL
CONFORMAL WHOLE PELVIC RADIOTHERAPY

R. Marchese, G. Plotino, A.M. Leo, G. Spagnoletti,
G. Nardella, V. Oriolo, G. Cocco, G. Bove

Struttura Complessa di Radioterapia, Azienda ospedalie-
ro-universitaria “Ospedali Riuniti”, Foggia

Introduction and Aim: The role of whole pelvic radiothe-
rapy (WPRT) in the management of prostate cancer con-
tinues to be an area of controversy. The Radiation
Therapy Oncology Group (RTOG) 9413 Trial showed a
progression-free survival benefit with WPRT compared
with prostate-only radiation therapy in patients with high
risk of lymph node involvement but it is also true that
WPRT has been associated with high risk of gastrointesti-
nal (GI) and genitourinary (GU) toxicity. Intensity-modu-
lated radiotherapy (IMRT) seems to reduce this risk but
not all patients can benefit to be treated with IMRT. This

work aims to analyze effects and toxicity of three-dimen-
sional conformal WPRT in patients with high-risk prosta-
te cancer.

Material and Methods: Between September 2006 and
Jun 2010, 71 patients with high risk localized prostate
cancer and >15% risk of lymph node involvement (based
on Roach et al.) were treated with WPRT at Radiotherapy
Department in Foggia. All patients did not undergo surge-
ry and 91.5% of them received hormonal therapy (total
androgen deprivation or bicalutamide alone 150 mg/die).
For all patients Clinical Target Volume (CTV) and
Planning Target Volume (PTV) were delineated. CTV1
included the entire prostate and seminal vescicles with a
margin of 6-10 mm around to obtain PTV1 while CTV2
included bilateral obturator, external iliac, internal iliac
and presacral nodal regions with a margin of 7-10 mm
around to obtain PTV2. The median dose to PTV2 was 44
Gy (range between 44 and 50) with a daily dose of 1.8-2
Gy. The median dose to PTV1 was 72 Gy (range betwe-
en 68 and 80). The organs at risk (bladder, rectum, femo-
ral heads and bowel) were contoured and evaluated with
respect of dose constraints. The acute and late GI (rectal
and bowel) and GU toxicities were scored according to
the EORTC/RTOG scales. Biochemical relapse rate,
metastasis rate, Disease Free Survival (DFS) and Overall
Survival (OS) were calculated. Biochemical relapse was
defined as a nadir PSA value ≥ 2 ng/ml at least six months
after radiotherapy (ASTRO Consensus Conference
2006).

Results: Median follow-up was 36 months. Whole-
pelvis radiotherapy was well tolerated and all patients
received the prescribed dose. Acute toxicity included rec-
tal (G0, 77.6%; G1, 21%; G2, 1.4%), bowel (G0, 87.3%;
G1, 12.7%; G2, 0%) and urinary events (G0, 46.6%; G1,
40.8%; G2, 12.6%). No patients had rectal late toxicity
and only one patient had an intestinal obstruction after
one year from the end of radiotherapy. Urinary events
were observed in 14% of patients (G1 for 12.6% and G2
for 1.4%). Median PSA value was 0.1 ng/ml. Thirty-five
(49.3%) were still treated with hormonal therapy at last
control. Two patients (2.8%) experienced biochemical
relapse and one had bone metastasis. The three-year DFS
was 81.2%. The three-year overall survival was 100%
since all men were alive at last control.

Conclusions: Whole pelvis radiotherapy continues to
be hotly debated but several studies have shown a survi-
val benefit for high-risk prostate cancer patients.
Although IMRT seems to be associated with a lower fre-
quency and severity of side effects, our study suggests
that also conventional three-dimensional conformal
techniques are well tolerated and can offer good results in
terms of Biochemical Failure Rate, DFS and OS with a
reasonable toxicity.

P122
ADJUVANT RADIOTHERAPY FOR HIGH-RISK
PROSTATE CANCER PATIENTS: BENEFITS AND
TOXICITY IN OUR EXPERIENCE

R. Marchese, G. Plotino, A.M. Leo, G. Nardella,
G. Spagnoletti, V. Oriolo, G. Bove
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Introduction and Aim: Adjuvant radiotherapy has been
associated with improved freedom from biochemical fai-
lure and survival as compared with radical prostatectomy
alone for high-risk prostate cancer patients. The aim of
this study was to assess benefits and toxicity of post-ope-
rative radiotherapy after surgery for prostate cancer.

Patients and Methods: We retrospectively analyzed
110 men treated with adjuvant radiotherapy at
Radiotherapy Department of Foggia from January 2006
to June 2010. Median age was 66 years (range: 43-78).
All patients underwent radical prostatectomy and pelvic
lymphadenectomy and analysis of histologic specimen
showed positive margins in 85 patients (74.5%), extra-
capsular spread in 28 patients (25.5%). Median pre-sur-
gery PSA was 9 ng/mL and median Gleason score was 7.
Hormonal therapy was prescribed for 74 patients (67.3%)
of whom 67.6% received total androgen deprivation and
32.4% received bicalutamide alone (150 mg/die).
Radiotherapy was delivered to the prostate bed with a
median dose of 70 Gy (2 Gy/die). The organs at risk
(bladder, rectum and femoral heads) were contoured and
evaluated with respect of dose constraints. The acute and
late gastrointestinal (GI) and genitourinary (GU) toxici-
ties were scored according to the EORTC/RTOG scales.
Relapse rate, metastasis rate, Disease Free Survival
(DFS) and Overall Survival (OS) were calculated. 

Results: Median follow-up was 32 months. Median
PSA value after adjuvant radiotherapy was 0.07 ng/mL.
Radiotherapy treatment was well tolerated and only one
patient interrupted his treatment due to rectal bleeding.
Acute toxicity included rectal (G0, 64.6%; G1, 28.2%;
G2, 7.2%) and urinary events (G0, 68.2%; G1, 27.3%;
G2, 4.5%). Late toxicity included rectal (G0, 96.4%; G1,
2.7%; G2, 0.9%) and urinary events (G0, 73.7%; G1,
19%; G2, 7.3%). No relapse were observed and three
patients had bone metastasis. The three-year Overall
Survival was 100% since all men were alive at last con-
trols. The three-year DFS was 94.5%.

Conclusions: This study showed good results in terms
of OS and DFS for high-risk prostate cancer patients trea-
ted with adjuvant radiotherapy. Also acute and late GI and
GU toxicities are acceptable. Radiotherapy should be
considered as adjuvant treatment for high-risk prostate
cancer, especially with positive margins or extracapsular
spread, since it is a safe and well-tolerated treatment.

P123
SIMULTANEOUS INTEGRATED BOOST
RADIOTHERAPY IN HIGH RISK PROSTATIC
CANCER: RESULTS OF TOXICITY WITH IGRT

F. Monaco, M. Valeriani, G. Minniti, B. Campanella,
G. Scalabrino, B. D’Andrea, C. Scaringi, R. Maurizi
Enrici

Cattedra di Radioterapia, 2^ Facoltà di Medicina e

Psicologia, Università di Roma “La Sapienza”

Background: In the past decades, three dimensional con-
formal radiotherapy (3D CRT) has become the standard

treatment technique for prostate irradiation. There is now
growing evidence supporting a benefit for hypofractiona-
ted radiotherapy and IMRT-SIB technique.

Methods and Materials: Between November 2009
and May 2011 in our institution we treated 35 patients
with high risk prostate carcinoma ( T3 or Gleason score >
8or PSA > 20 ng/ml). The median age was 73 years
(range 66–88). Median PSA at the diagnosis was 10.8
ng/ml (range 3.2-45.4 ng/ml).
Stage was cT1c in 1/35 (2.85%) patients, cT2a in 1/35
(2.85%) patients, cT2b in 6/35 (17.14%) patients, and
cT2c in 1/35 (2.85%) patients, cT3a 11/35 (31.43%) and
cT3b in 14/35(40%) patients.
Gleason score was 6 (3+3) in 10/35 (28.6%) patients, 7
(3+4) in 10/35 (28.6%), 7 (4+3) in 1/35 (2.85%) patients,
8 (4+4) in 6/35 (17.14%), 8 (5+3) in 1/35 (2.85%) patient,
at last gleason score 9 in 2/35 (5.7%) cases. All patients
performed a simulation CT scan with 2,5 mm slice thick-
ness to execute 3D conformal planning. They were
immobilized with a footlocker in supine position. Half an
hour before the CT scan all the patients urinated and
drunk half litre of water. MR imaging were fused with
planning CT in all patients for to help clinical target volu-
me (CTV) delineation and those patients were submitted
to Image Guided Radiation Therapy (IGRT) for imple-
mentation of Linear Accelerator with On Board Imaging
(OBI) system.
The CTV1 included the pelvis, CTV2 included the semi-
nal vesicles (SV) and CTV 3 only the prostate. The mar-
gins for the planning target volume (PTV) were 5 mm in
all directions. All patients were submitted to IMRT
(intensity modulated radiation therapy) developed with
Eclipse System. 
All patients underwent addition, neoadjuvant hormonal
therapy, concomitant and adjuvant radiotherapy for a total
of 9 months overall starting 3 months before radiothera-
py with antiandrogen (bicalutamide 150 mg) in 13/35
patients (37.14%) and LHRG analogous in the other
22/35 (62.86%).
The total dose to pelvis was 45 Gy in 25 fractions with
1.8 Gy for fraction, the total dose to PTV2 was 55 Gy
with 2.2 Gy and the total dose to PTV3 was 68.75 Gy
with 2.75 Gy in 25 fractions, 4 fractions for week.
All patients were controlled during treatment with Cone-
Beam (ChiloVoltage) CT; all together were visited once a
week during treatment, 1 months after the completion of
radiotherapy and every three months during follow up.

Results: Median follow-up for all patients was 5.5
months (range 2-15 months). 
We considered especially acute toxicity because of the
shortness of follow-up (although, we didn’t observed any
late effect in patients with a follow up longer than 3
months).
We observed only acute genito-urinary grade 1 toxicity in
9/35 (25.7%) patients during treatment and after 1 month
from radiation therapy. 
Regarding gastrointestinal toxicity, four patients
(11.43%) presented grade 1 and 2 cured with medical the-
rapy.
During follow up period no patients experienced worse-
ning of symptoms. 
Conclusion: Technological progress enables the imple-
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mentation of new technologies such as intensity modula-
ted radiation therapy (IMRT) and image guided radiothe-
rapy (IGRT). IMRT allows to minimize the volume of
normal tissue irradiated and allowed an excellent acute
toxicity in all patients. 

P124
MULTIMODALITY APPROACH WITH INTERSTITIAL
BRACHYTHERAPY (IB) AND EXTERNAL
RADIOTHERAPY (ERT) FOR PATIENTS WITH HIGH
RISK PROSTATE CANCER (HRPC). THE TRENTO
EXPERIENCE

S. Mussari1, G. Fellin1, F. Ziglio2, C. Divan3,
F. Coccarelli3

1Dipartimento di Radioterapia; 2Fisica Sanitaria;
3Urologia - Ospedale Santa Chiara, Trento

Aims: HRPC has been shown to be best approached with
multimodality treatment and optimal dose escalation. In
May 2000 we started using permanent low dose IB as
monotherapy in low risk prostate cancer. The indication
to IB was progressively extended to intermediate risk (as
monotherapy) or high risk patients (as boost in combina-
tion with ERT). Our experience regarding treatment of
HRPC with IB is reported.

Material and Methods: According to EAU/ESTRO
definition of HRPC (2 or 3 intermediate risk factors or T3
or GS >8 or iPSA >20 ng/ml) a consecutive series of 35
pts with HRPC were treated with IB from June 2000 to
May 2011. Treatment consisted of transperineal ultra-
sound-guided implant followed by ERT after an interval
of two months. Patients received 100 Gy (110 Gy from
2010) with I125 seeds implant to prostate volume and 45-
50.4 Gy with ERT to prostate plus seminal vesicles. A
short-term course of hormonal therapy (OT) was perfor-
med in 25 pts from 3 months before IB just to six months
later. The median age was 66 yrs (range 57-76); the
median pre-treatment prostate specific antigen (PSA) was
7 ng/ml (range 2-50). Of the 35 pts, 31 (88%) had an IPSS
of 0-7 and 4 (12%) of 8-19 (median IPSS=4). Radiation
doses to the prostate (D90, V100), rectum (R100) and
urethra (D10) were determined by CT-based dosimetry
(postplanning) performed 30 days after implant;
postplanning CT was used to plan the external beam tre-
atment. Biochemical relapse was defined according to the
RTOG-ASTRO Phoenix Consensus Conference recom-
mendations (nadir+2.0 ng/mL).

Results: At post planning dosimetry the prescribed
D90≥100% and V100≥90% dose was achieved by 91% of
the pts. In the group (22 pts) with 12 months-minimum
follow up (median 45 months ) 2 pts. developed a bioche-
mical and clinical relapse an dead for a metastatic disea-
se; 1 patient dead for other reason. According to RTOG
toxicity scale we observed no grade 2-3 urinary toxicity
and severe (grade 3) proctitis after IB plus ERT occurred
in 1 patient.

Conclusions: HRPC patients can be safely approa-
ched with a multimodality treatment of IB associated
with ERT and a short OT-course; our limited experience
seems to reproduce the outcomes of larger published

series. In the next future a more extensive use of IB plus
ERT for HRPC pts is expected as demonstrated by a pro-
gressive appeal for this approach during the first decades
of our brachytherapy experience (16 out of 35 pts with
HRPC were treated in the last 18 months).

P125
MODULATED DYNAMIC-ARC RADIOTHERAPY
FOR PROSTATE CANCER: ACUTE MORBIDITY
AND LONG-TERM OUTCOMES RELATED TO
SIMULTANEOUS INTEGRATED BOOST (SIB)

A. Papaleo*, D. Russo*, A. Leone*, E. Cavalera*,
C. Capomolla°, F.P. Ricci*, **A. Filoni, *M. Santantonio
*Department of Radiation Oncology; °Department of
Medical Physics; **Department of Urology, V. Fazzi
Hospital, Lecce, Italy

Aim: To evaluate the dosimetric results and the clinical
benefits of SIB-IMRT in localized prostate cancer, based
on the the acute adverse events frequency.

Methods: From November 2007 to May 2010, we
treated 23 localized prostate cancer patients with SIB-
IMRT, in Serial Tomotherapy. 
All patients received a short-course neoadjuvant hormo-
notherapy.
The median pretreatment PSA was 9. 
The clinical target volume (CTV1) consisted of the pro-
state and seminal vesicles, while CTV2 included the pro-
state, with or without the base of SV, depending on the
estimated risk of SV invasion. To obtain Planning Target
Volume (PTV1) and PTV2, the CTV1 and CTV2 were
expanded with a 10 mm margin in all directions, but not
posteriorly, where the margin was limited to 6 mm.
The prescription doses were 66,5 Gy to PTV1 and 78,4
Gy to PTV2 in 35 fractions (2,24 Gy/fr and 1,9 Gy/fr,
respectively). Based on an / ratio of 1.5 Gy, 3 Gy or 10
Gy for the prostate this fractionation schema equates a 1.8
Gy equivalent dose of 83.9 Gy, 80.7 Gy or 76.8 Gy,
respectively. Doses to bladder and rectum were evaluated
as toxicity predictors. 
Patients were seen on a weekly basis during treatment,
and 1 month and 3 months thereafter. During the follow-
up, the periodical PSA score, acute and late gastrointesti-
nal (GI) and genitourinary (GU) side effects and erectile
dysfunction were investigated. 
To evaluate acute (<120 days) and late toxicity (>120
days) the RTOG scoring system was used. 

Results: Average values of volume that received at
least 95% of the prescription dose (V95), target volume
coverage by 100% of the prescription dose ( V100%) and
Conformity Index within the PTV were 99,3%, 97,8%
and 0,9 respectively. 
Mean dose to bladder was 26.8 Gy (dose limit conside-
red: V50<30%). The rectum doses was lower than the
dose limit considered: V45<30%. 
The median follow-up time was 32 months (range, 12-42
mesi).
The must common acute grade 2 events were cystitis
(33%) and urinary urgency (20%), and no patient expe-
rienced acute grade 3. Five patients developed acute
Grade 2 rectal toxicity while 34% of the patients expe-
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P126
POSTOPERATIVE WHOLE PELVIC RADIATION IN
HIGH RISK PROSTATE CANCER. OUR
EXPERIENCE ON ACUTE AND LATE TOXICITY

L. Santorsa, A. Nikolaou, G. Lazzari, G. Silvano

S.C Radioterapia Oncologica , PO SG Moscati, Taranto

Aims: To evaluate acute and late toxicity from WPRT +
HT after prostatectomy for high risk prostate cancer
patients (pts) in a single institution series.

Materials and Methods: We retrospectively analyzed
70/190 pts who underwent prostatectomy and whole pel-
vis adjuvant 3-D high dose postoperative radiotherapy
(3D WPORT) between 2001-2009 for high risk prostate
cancer defined by age < 70 yrs and Roach formula risk >
15% by initial PSA and surgery features: pT3a-pT3b,
pN0-pN1, R1-R2, biochemical or anastomotic relapse. Of
the 70 WPRT patient’s group 50 pts underwent early
PORT for adverse features on specimens while 20
patients had salvage radiotherapy . Concomitant and
sequential adjuvant hormone therapy was delivered (
bicalutamide 150 mg/d in 30 pts, LH-RH analogue+ bica-
lutamide in 15 pts.) Mean duration time of sequential HT
was 30 months (12- 40). WPRT mean dose was 47.7 Gy
( 45-50.4) as a part of 70 Gy mean dose ( 66-72 Gy) deli-

vered to the final prostate bed target. The mean pelvic
volume was 850 cm3 (600-1300). Acute and late toxicity
was graded according CTCAE v.3 criteria.

Results: The median follow up of the entire group
was 40 months (24-48). Acute gastrointestinal and GU
toxicity appeared after a mean 30 Gy delivered dose. G2
diarrhea was recorded in 35 pts (50%) ; cystitis G1 occur-
red in all pts; urinary incontinence G1 in 50 pts (71% ),
G2 in 10 pts (14%); G1 urinary frequency / urgency in
almost pts, G2 in 40 pts (57%). For late toxicity 2 pts
(3%) developed G2 stenosis of anastomosis while 3 pts
showed G2 urinary ritention (4%); G3 cystitis in 6 pts
(8,5%)occurred. Urinary incontinence worsened in all
patients incontinents after prostatectomy. Proctitis G1 in
71% , G2 in 14% , G3 in 2 pts (3%) and rectal bleeding
in 5 pts ( 7%) were recorded. These sequelae occurred
independently by HT assumption. The pelvic irradiated
volume was predictive of the acute gastrointestinal toxi-
city .

Conclusions: Until now there is no clear consensus on
WPRT in postoperative setting because toxicity although
some studies (Cozzarini IJBROP 2004) have shown a
good outcome and a low toxicity using 3D WPRT. Our
retrospective study confirm the low late toxicity inciden-
ce using 3D WPORT.

rienced no GU symptoms (Grade 0) during treatment.
Late toxicity was uncommon (3 patients with urinary
urgency and 1 patient with nicturia) and none among
patients experienced more severe symptoms or developed
erectile dysfunction, urinary urgency and chronic pelvic
pain. 
The PSA relapse-free survival provides a good indication
of the efficacy of RT-HT. 
The median 12-mounths-PSA was 0,45. The 12- and 24-
mounths PSA relapse-free survival (PRFS) rates were
100 and 99,5%. At 36-mounths, we recorded biochemical
relapse in two patients, both had poor prognostic factors
at initial diagnosis of prostate cancer.

Conclusions: Intensity modulated radiation therapy
offers optimal clinical results in terms of acute toxicity,
allows dose-escalation to the target volumes. Our data
demonstrate the feasibility and safety of SIB-IMRT.

References:
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P127
ONE-ARM, MULTI-CENTER, INTERNATIONAL
PROSPECTIVE STUDY TO ASSESS THE SAFETY
AND EFFECTIVENESS OF BIOPROTECT
BIODEGRADABLE IMPLANTABLE BALLOON IN
PROSTATE CANCER SUBJECTS UNDERGOING
RADIOTHERAPY - PROTOCOL BPI-01 

G. Scarzello1, F. Dal Moro2, M.S. Buzzaccarini1,
G. Kovacs3, E. Gez4, M. Anscher5, M.K. Garg6,
I. Koziol7, D. Canonico8, M. Paiusco8, G. Sotti1

1Radiation Therapy Unit, IOV-IRCCS, Padua; 2Urology

Unit, University Hospital, Padua; 3Lübeck University

Hospital, Germany; 4Sourasky Medical Center, Tel Aviv,

Israel; 5Massey Cancer Centre, Richmond, VA, USA;
6Montefiore Medical Centre, New-York City, NY, USA;
7VA Urology, Richmond, VA, USA; 8Phisycs Unit, IOV-

IRCCS, Padua

Background: The limiting factor to increase RT dose in
prostate cancer is the risk of rectal exposure. 

Purpose: Evaluation of safety and efficacy of a infla-
table bio-degradable balloon. 

Materials and Methods: 24 patients were enrolled for
balloon placement prior to treatment. The balloon is desi-
gned to degrade after 3-6 months. Placement was perfor-
med under transrectal ultrasound guidance, under local
anesthesia. 
Baseline CT/MRI were compared to post placement
scans. Weekly CT or US scans were performed to demon-
strate balloon stability, and at 3 and 6 months to demon-
strate its self-degradation. End points of the study were
safety and efficacy.

Results: The balloon was inserted between prostate
and rectum. 
Subjective pain and discomfort in the perineal area repor-
ted in 10 subjects were mild and temporary. 6 subjects
had an expected procedure related side effects, which was
attributed to the use of anesthesia and/or urethral catheter.
No subjects reported acute proctitis above grade 1 during
RT and up to 13 months median follow-up. The weekly
follow up demonstrated stable separation and no change
in balloon position or shape during RT. The balloons
deflated as planned within 3-6 months. The average
implantation time was 35 minutes (range 15-105). The
distance between the prostate and rectum after implanta-
tion had a median separation of 17.9 mm (range 14.1-
23.4), a median width of 30.9 mm (range 21.1-36.6) and
length of 45 mm. The average reduction in V50 and V60
was found to be 44.8 % and 58.8%. The average reduc-
tion of the rectal D50, D70, D80, D90 and D100 was
found to be 25.1%, 48.3%, 58.8%, 69.7% and 84.3%. 

Discussion and Conclusion: No adverse events rela-
ted to the implantation procedure, the balloon material or
the presence of the balloon itself occurred. 
The few expected side effects that occurred were resolved
shortly and are recognized as associated with transperine-
al intervention. The procedure has been demonstrated to
have a very good safety profile. In contrast to the rate
reported in the general study population, zero incidences
therefore represents a statistically significant lower inci-
dence than the general population. No complaints on

erectile function deterioration were noted. The reported
reduction in the radiation to the rectum is significant and
emphasizes the benefit of the balloon. This is demonstra-
ted by the benefit to the percentage reduction of exposu-
re to the rectal wall. The periodic balloon status follow-
up demonstrates that the balloon is stable, did not dislo-
cate and maintained the desired volume. 
It can be concluded that the BioProtect balloon is safe and
effective for reducing the RT dose to the rectum. 

P128
ONLINE IMAGE GUIDED-INTENSITY MODULATED
RADIOTHERAPY (IG-IMRT) VS OFFLINE IMAGE
GUIDED-3DCONFORMAL RADIOTHERAPY
(IG-3DCRT) AND ALTERED (SIMULTANEUS
INTEGRATED BOOST) VS CONVENTIONAL
FRACTIONATION FOR HIGH RISK PROSTATE
CANCER: ANALYSIS ON HUMAN AND
TECHNOLOGICAL RESOURCES MANAGEMENT,
ECONOMIC IMPLICATIONS ACCORDING TO THE
DIFFERENT JOB PERFORMANCE AND PAYMENT
LIST.

M. Signor, A. Magli, S. Fongione, M. Malisan^,
R. Padovani^

Radiation Oncology Unit and ^Medical Physics Unit at

University Hospital, Udine

Background & Aim: In high risk prostate cancer (HRPC)
RT indication, dose, fractionation are rapidly evolved
mainly due to technological advances. At present, in our
department, we offer two technical and fractionation
options to treat the same three Clinical Target Volumes:
pelvic lymphatic drainage (PLD), seminal vesicles (SV)
and prostate (P). We analyzed and compared the treat-
ment planning and delivery of IG-IMRT vs IG-3DCRT
and altered (SIB) vs conventional fractionation for what
concerns procedural steps, human (HR) and technologi-
cal resources (TR), learning and training curves, worklo-
ads and economic implications according to the different
Job Performance and Payment List (JP&PL). 

Methods: We mapped the multiple processes and pro-
cedures characterizing the RT Planning & Delivery and
we highlighted the main differences in organization and
application of two different techniques and fractionation.
In a “standard” HRPC patient, we quantified the different
workload and worklist according to the regional JP&PL,
approved in 2001, and the proposed updating to 2008 fees
in FVG region. We calculated the theoretical gaps of
financial burden for the FVG Health Service.

Results TRs: Online IG (with fiducial markers)-
IMRT-SIB technique required the allocation of 3 gold
markers using ultrasound guided technology, IMRT
Treatment Planning System, pretreatment plan verifica-
tion, IMRT delivery and a more demanding MLC quality
assurance program. HRs: radiation oncologists, urolo-
gists, medical physicist and RT technicians conducted a
phase II study on IG-IMRT-SIB in HRPC patients, befo-
re which two learning and training accredited courses
were conducted for all the medical, physical and techni-
cal staff. Regarding time requirements, we have standar-
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Tab 1: Average of DVHs values for PTVs and OARs

dized: 30' (range 15-45) for fiducial markers positioning,
45' (30-60) for more complex pelvic Region Of Interest
contouring, 480' (360-600) for IMRT planning, 120' (90-
150) for IMRT dosimetric verification, 30' (25-35) delive-
ry per IG-IMRT fraction, vs 15' (range 12-18) per IG-
3DCRT fraction, for a total of 25F in IG-SIB-IMRT vs
38F in IG-3DCRT. The overall time consume was signi-
ficantly higher applying IG-IMRT:
[30'+45'+480'+120'+(30'x25F)]=1425' vs
[90'+(15'x38F)]=660' for IG-3DCRT. By the allocation of
JP&PL, the following costs were computed: IG-SIB-
IMRT on 3 volumes {PLD+[(P+VS)+P]}= 50, 56.25,
67.5Gy/25F was 2842€ (approved) vs 3247€ (in our
updating proposal); IG-3DCRT on the same volumes =
46, 60, 76Gy/38F was 4037€ (approved) vs. 4421€ (in
our updating proposal).

Conclusions: with respect to the IG-3DCRT, the IG-
SIB-IMRT technique needs a strong increase of the TRs
and HRs. It’s more time consuming, but it has a lower
economic burden, in FVG, because of the old JP&PL
adopted and the used hypofractionated regimen in IMRT.
Further technical standardization could improve the num-
ber of treated pts and the waiting’s list but we need a con-
tinuous review and updating of our JP&PL.

P129
USE OF VOLUMETRIC MODULATED ARC
THERAPY FOR TREATMENT OF PROSTATE
CARCINOMA

S. Tonoli1, L. Berta3, F. Corrado2, P. Vitali1, P. Feroldi2,
S.M. Magrini1

1 Istituto del Radio, 2Servizio di Fisica Sanitaria Azienda

Ospedaliera Spedali Civili di Brescia 3Università degli

Studi di Milano

Aim of the Work: to analyze the dosimetric results obtai-
ned in the patients treated for intermediate/high risk pro-
state carcinoma with V-MAT at the Istituto del Radio of
Brescia.

Materials and Methods: from march 2011 to may
2011 32 patients with prostate carcinoma T1-3b N0M0
were treated with a Volumetric Modulated Arcs plan.

Treatment plans were elaborated with the TPS Pinnacle-
Philips and delivered with a linear accelerator Elekta-
Synergy. In 21 cases the total dose to the PTV (CTV: pro-
state or prostate+seminal vesicles) was 74 Gy, delivered
in 37 fractions for 20 cases and in 35 in one case. Eight
patients were treated with 78 Gy to the PTV (CTV: pro-
state+seminal vesicles) delivered in 39 fractions, 1
patient received 76 Gy in 38 fractions and in 3 cases the
dose prescription was 72 Gy to the prostate and 60 Gy to
the seminal vesicles in 30 fractions. Dose constraints on
the organs at risk were the same as those for 3D-CRT,
direct and inverse IMRT techniques in use already in our
hospital.
In 30 cases, the treatment plan was composed by a single
arc of 360° and 10 MV as beam energy, in 1 case the arc
energy was set to 6 MV and in one other case 2 arcs of
360° and 10 MV were created.

Results: DVHs of the plans calculated show that
Volumetric Modulated Arc technique properly covers the
target volume complying with dose constraints on organ
at risk. The delivery times for a 360 degree arc is always
under 120 seconds and the total treatment time, including
patient positioning, cone-beam CT acquisition, matching
of the images with those of the TPS, set-up corrections
and arc delivery is about 10/12 minutes or less.

Conclusions: the delivery of an high total dose (74-78
Gy) to prostate and seminal vesicles often requires the
use of IGRT techniques that allow a reduction of the
CTV-PTV margin (5 mm) comparing with the standard
one used in our Department (10 mm isotropic). Before the
introduction of V-MAT these cases were treated with
3DCRT or IMRT (direct or inverse) with a prolongation
of the time required to treat the patients (about 18 minu-
tes for all the procedures). Using V-MAT instead of static
IMRT (inverse or direct) the time of delivery is signifi-
cantly reduced and the dosimetric results are comparable
to, or sometime better than those obtained with other
techniques. The total time required to treat a patient with
V-MAT after image guided correction of the positioning
of the patient is about 10-12 min, the same as of a stan-
dard treatment without any control. Moreover the shorter
time of radiation delivery after CT-cone beam reduce the
probability of intra-fraction organ/patient motion.
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P130
SURGERY PLUS RADIOTHERAPY VERSUS
RADIOTHERAPY ALONE: 3DCRT PROSTATE
CANCER ANALYSIS

F. Tramacere1, E.A.L. Gianicolo2, A. Pignatelli1,
S. Devicienti1, M. Portaluri1,2

Radioterapia Ospedale Perrino ASL BR

Purpose: To analyze outcome and complications in high
dose 3D conformal radiotherapy (3DCRT) patients trea-
ted with curative and post-operative intent and compare
radical surgery (RP)+RT patients vs. only RT patients.

Material and Method: 103 patients were treated cura-
tively (RAD), 94 postoperatively (POST-OP). The mean
age is higher in RAD group (72.6 years, range56.4-85.1)
than in POST-OP group (65.4 years, 43.9-77) (p <
0.0001). According to NCCN prognostic classification 13
(12%) patients was low risk, 48 (47%) intermediate risk
and 42 (41%) high risk in RAD group. In POST-OP group
13 (14%) patients was low risk, 37 (40%) intermediate
risk and 43 (46%) high risk. The patients were treated
with 80 Gy with clinical target volume (CTV) including
prostate and seminal vesicles, and 70 Gy for POST-OP
patients on prostatic fossa in daily fractions of 2 Gy for 5
fractions/weeks. All the patients were clinically evaluated
for urinary and rectal complications.

Results: No relapse was found in low risk patients in
RAD group and 1 relapse in POST-OP group. In the
cause-specific survival analysis no significant differences
were found in high risk group between RAD and POST-
OP (p=0.9). In the bRFS at 5 years analysis no significant
differences were found in high risk group between RAD
and POST-OP p = 0.1020
Analysis of gastrointestinal (GI) late toxicity showed 5
(5%) G2 patients in RAD, no patients in POST-OP. One
patients (1%) developed G3 proctitis in RAD.
Genitourinary (GU) late toxicity grade G2 were observed
in 4 (3.9%) patients in RAD, and in no patient in POST-
OP. G3 GU late toxicity occurred in 6 patients (5.8%) in
RAD and in 7 patients (7.4%) in POST-OP. No patients
developed a grade 4 late complication GI and GU toxici-
ty. Grade 3 toxicity was observed as urethral strictures
and was corrected with transurethral dilatation or resec-
tion (TURP). 
Among patients who had developed acute symptoms
during treatment, the incidence of late toxicity of all
grade at 10 years was 26.3%, compared with 7.2%
(p=0.0053) of all patients without acute toxicity. 

Conclusion: bRFS at 5 years analysis no significant
differences were found in high risk group between RAD
and POST-OP p = 0.1020. Low risk group went very well.
Despite high doses of both, RAD and POST-OP RT were
well tolerated with a very low toxicity. No difference has
been found in patients undergoing RP+RT compared to
RT alone. 

P130BIS
STRUCTURING THE DATA-BASE OF THE
PROSPECTIVE MULTICENTRIC STUDY DUE-01
FOR THE EVALUTION OF GU AND SEXUAL
TOXICITY IN PROSTATE RT

C. Cozzarini, R. Valdagni, E. Maggiulli, A. Deli,
M. La Macchia, G. Fellin, L. Perna, T. Rancati,
V. Vavassori, S. Villa, C. Fiorino

San Raffaele Scientific Institute, Milano, Italy;

Fondazione IRCCS Istituto Nazionale dei Tumori, Milan,

Italy; San Raffaele Scientific Institute, Milano, Italy; San

Raffaele Scientific Institute, Milano, Italy; Agenzia

Provinciale per la Protonterapia, Trento, Italy; Ospedale

Santa Chiara, Trento, Italy; San Raffaele Scientific

Institute, Milano, Italy; Fondazione IRCCS Istituto

Nazionale dei Tumori, Milan, Italy; Cliniche Gavazzeni,

Bergamo, Italy; Fondazione IRCCS Istituto Nazionale dei

Tumori, Milan, Italy; San Raffaele Scientific Institute,

Milano, Italy

Background and Purpose: Literature data on clinical and
dosimetric factors potentially affecting the risk of genito-
urinary (GU) toxicity (tox) and erectile dysfunction (ED)
after external radiotherapy (ERT) are scarce and contro-
versial.
In April 2010, a prospective multicenter observational
trial (Disfunzione Urinaria Erettile, DUE-01) was activa-
ted aiming at developing quantitative predictive models
of GU tox and ED after prostate cancer ERT. Up to now,
15 centers are participating, with San Raffaele Institute,
as the coordinating group. 500 patients are expected to be
enrolled in 2 yrs.

Material and Methods: Main inclusion criteria are as
follows: age<80 yrs; baseline IIEF questionnaire
score≥13 (for ED sub trial only); irrelevant value of the
basal IPSS score (in GU sub trial); RT doses≥70Gy.
An informative questionnaire is filled before ERT on cli-
nical patient (pt) data: age, body-mass-index, concomi-
tant comorbidities (diabetes, hypertension), previous pel-
vic/abdominal surgery, use of drugs, dietary habits, T sta-
ging, type and duration NAAD, testosterone levels,
technical and dose-volume data. 4 QoL questionnaires
(QLQ-C30, IPSS, ICIQ-SF, IIEF) are filled in before
ERT, at the end of ERT and every 6 mos up to 5 yrs post-
RT.
Dosimetric data (DVH, images/contours, 3D dose maps)
will be recorded and analyzed with a dedicated research
program (Vodca Software, MSS GmbH, Zurich). 

Results: Up to now (May 2011), 126 pts have been
enrolled in 7 Institutes. The structure of the database
(including clinical and dosimetric data) has been created
in Vodca. Procedures for monitoring the sending of the
data to the coordinator centre and an external platform for
uploading of dosimetric data are being finalized. 

Conclusions: DUE-01 trial started last year with the
aim of better assessing predictors of late GU tox and ED
after ERT of prostate cancer. Procedures for properly
structuring the database and the uploading of data have
been activated using a research dedicated program. 
The study is supported by a grant from the Associazione

Italiana Ricerca sul Cancro (AIRC-IG8748)
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P131
TOXICITY AFTER THREE-DIMENSIONAL
RADIOTHERAPY FOR PROSTATE CANCER

L. Ziccarelli*, D. Cosentino* P. Indrieri*, F. Piro*,
R. Siciliano°, P. Ziccarelli*

*U.O. Radioterapia Cosenza; °U.O. Fisica Medica

Cosenza.

Purpose: To analyze treatment complication for prostate
cancer managed by three-dimensional conformal therapy.

Materials and Methods: From 2006 to 2010, 254
patients underwent conformal radiotherapy for localized
carcinoma of the prostate. Patients were stratified accor-
ding to stage, Gleason score and presenting prostate-speci-
fic antigen level. Media age was 70 years; median baseline
prostate-specific antigen level was 20.2 ng/mL, and the fol-
low-up period was 10 months. Toxicity was scored with
adapted RTOG/EORTC criteria. Patients received 50 Gy to
the prostate and seminal vesicles (PTV1) followed by a
boost to the prostate only to 74 Gy with 200 cGy/daily.

Results: Acute toxicity was reported in 60% of
patients. No grade 4 or 5 acute toxicity was reported. In
gastrointestinal tract 6,9% of patients had G1 toxicity,
18% G2 toxicity and 1% G3 (mucorrhea and bleeding). In
the genitourinary tract the observed rate of G1 acute toxi-
city was 28%, G2 21% and G3 3%. 4% of patients had G2
gastrointestinal toxicity (diarrhea) and 4% had G2 geni-
tourinary late toxicity (dysuria and pollakiuria).

Conclusion: Conformal radiotherapy in prostate can-
cer is well tolerated, it permits to reach high doses with
acute and late toxicity.

P131BIS
INCLUSION OF CLINICAL RISK FACTORS INTO
NTCP MODELLING OF LATE RECTAL TOXICITY
AFTER HIGH DOSE RADIOTHERAPY FOR
PROSTATE CANCER

C. Fiorino, T. Rancati, V. Vavassori, G. Fellin, F. Mauro,
E. Cagna, G. Girelli, R. Valdagni

Istituto Scientifico San Raffaele, Milan, Italy; Fondazione

IRCCS - Istituto Nazionale dei Tumori, Milan, Italy;

Humanitas-Gavazzeni, Bergamo, Italy; Ospedale Santa

Chiara, Trento, Italy; Villa Maria Cecilia, Lugo di

Romagna, Italy; Ospedale Sant'Anna, Como, Italy;

Ospedale ASL 9, Ivrea, Italy; Fondazione IRCCS -

Istituto Nazionale dei Tumori, Milan, Italy

Purpose: To fit a normal tissue complication probability
(NTCP) model including clinical risk factors to late rectal
toxicities (tox) after radiotherapy (RT) for prostate cancer.

Materials/Methods: Rectal dose-volume histograms
(DVHs) and clinical data of patients (pts) enrolled in the
AIROPROS 0102 prospective multicenter trial were con-
sidered. ICRU doses: 64-81.6Gy (1.8-2Gy/fr). Min f-up
was 36mos. Pts were considered as bleeders if showing
G2-G3 late rectal bleeding (lrb) within 36 mos after end
of RT. G2 lrb was scored if bleeding occurred >2
times/week ; G3 if pts reported daily bleeding or if pts
received any blood transfusions and/or laser coagula-
tions. G1 late fecal incontinence (linc) was scored if unin-

tentional stool discharge was “sometimes” experienced,
G2 linc was scored if unintentional stool discharge was
“often” experienced or if pts sporadically used sanitary
pads; G3 if pts reported daily unintentional stool dischar-
ge or use of sanitary pad >2 times/week.
4 endpoints were considered: G2-G3lrb, G3lrb, chronic linc
(C_INC: persistence of >=G1 after any G2-G3 event) and
mean linc (M_INC: average score during 3-year after RT,
M_INC=>1 was chosen as relevant endpoint). 669 and 506
pts were available for lrb for linc analysis respectively.
The Logit model with DVH reduced to the equivalent
uniform dose was considered for NTCP fit . The model
was extended by fitting a double D50 (a D50 for pts with
the clinical risk factor and a D50 for pts without the cli-
nical predisposing feature). The ratio of the two D50s is
the dose-modifying factor (Dmd) for the selected clinical
risk factor. Maximum likelihood analysis was used for the
fitting procedure.

Results: Previous analysis (Fellin 09) underlined that
abdominal surgery (surg) was a risk factor for lrb and this
was reflected in a D50=82.7Gy for pts with surg and
D50=88.4Gy for pts without surg (Dmd=1.07) for G2-
G3lrb (51/669 tox) and in Dmd=1.11 for G3lrb (33/669
tox, D50=91.7Gy for pts without surg).
When fitting linc, 2 risk factors were considered separately:
surg and previous diseases of colon (colon). When C_INC
(16/506tox) was considered Dmd(surg)=2 and Dmd
(colon)=2.35, while when M_INC was taken into account
(22/506tox) Dmd(surg)=1.38 and Dmd(colon) =1.55.

Conclusions: Inclusion of predisposing clinical featu-
res helps to improve NTCP estimation.
More severe dose constraints should be used when dea-
ling with pts with a history of abdominal surgery and/or
with previous diseases of the colon. 

CONTROVERSIE SULL’UTILIZZO DELLA
BRACHITERAPIA IN GINECOLOGIA ONCOLOGICA

P132
HDR BRACHYTHERAPY IN POST-OPERATIVE
ENDOMETRIAL CANCER PATIENTS: CLINICAL
OUTCOMES

L. Agolli*, V. De Sanctis, M. Valeriani, T. Falco,
V. Armosini, E. Clarke, M. Luciani, R. Maurizi Enrici

Cattedra di Radioterapia, 2^ Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”; *Az.
Ospedaliera Sant’Andrea, Roma

Purpose: Radiation therapy is the principal adjuvant treat-
ment of endometrial cancer. Objectives of this study were
to evaluate disease local control in terms of overall survi-
val, disease-free survival and local relapse-free survival.
Also, we aimed to assess the toxicity rates.

Methods and Materials: From September 2007 to
February 2011, forty patients with endometrial cancer were
retrospectively analyzed. The mean age was 65 years
(range, 43-80 years). Surgery consisted of total hysterecto-
my and bilateral salpingo-oophorectomy (TH/BSO)
without node dissection in 16 patients (40%); or TH/BSO
with bilateral pelvic lymph nodes dissection in 24 patients
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(60%). Therefore, pathological nodal involvement was
seen in 2 patients: 22 out of 24 patients had pN0 status.
Pathological stage was defined according to the
International Federation of Gynecology and Obstetrics
(FIGO-1988) surgical staging system. The stage distribu-
tion was as follows: IA in 2/40 (5%) patients; IB in 9/40
(22%) patients; IC in 12/40 (30%) patients; IIA in 5/40
(13%) patients; IIB in 8/40 (20%) patients; IIIA in 2/40
(5%) patients; IIIC in 2/40 (5%) patients. All patients recei-
ved post-operative EBRT (external beam radiation thera-
py) and/or HDR (high dose-rate) VBT (vaginal brachythe-
rapy) in our Department of Radiation Oncology. Thirty-
four patients (85%) underwent whole pelvic radiotherapy
(total dose: 45-50.4Gy) and VBT boost (15Gy in 3 frac-
tions/week). Six patients (15%) received VBT alone (21Gy
in 3 fractions/week). We use RTOG acute radiation morbi-
dity scale and LENT SOMA scale to grade acute and late
toxicity, respectively. Overall survival, disease-free survi-
val and local relapse-free survival were based on Kaplan-
Maier statistical analysis.

Results: The median and mean follow-up observed
was 24 (range 4-26 months). The five-year overall survi-
val was 96%. One patient died after 14 months of follow
up for intercurrent causes without evidence of disease. No
local recurrence (pelvic or vaginal) was observed.. The
local relapse-free survival was 100%. Four patients pre-
sented distant disease: 3 patients presented pulmonary
disease and one patient had ilar-hepatic lymph nodes
metastases. The five-year disease-free survival was 87%
Acute EBRT-related toxicity was seen in 15 (38%)
patients: 11 patients (28%) developed grade 1-2 gastroin-
testinal toxicity and 9 patients (22%) developed grade 1-
2 genitourinary toxicity. Diarrehea was the most common
adverse effect (25%). We recorded late toxicities in 14
patients (35%); particularly, vaginal grade 1-2 toxicities
were observed in 11 patients (28%). There was no eviden-
ce of grade 3-4 toxicity.

Conclusion: Adjuvant EBRT and/or VBT in patients
with endometrial cancer showed good outcomes in terms
of disease local control with an acceptable toxicity profi-
le. Distant disease control remains an open question.

P133
“CLASSICAL” CYLINDRICAL AND THE “MIAMI”
VAGINAL APPLICATORS IN INTRACAVITARY
GYNAECOLOGIC BRACHYTHERAPY
TREATMENTS: COMPARISON OF RESULTING
DOSE DISTRIBUTIONS

A. Cerrotta1, M. Carrara2, M. Borroni2, C. Cavatorta2,
V. Cosentino2, G. Zonca2, C. Fallai1

1S.C. Radioterapia; 2S.C. Fisica Medica, Fondazione

IRCCS Istituto Nazionale Tumori, Milano

Purpose: to compare dose distributions obtained by
means of the “classical” cylindrical and the “Miami”
vaginal applicator in intracavitary gynaecologic brachy-
therapy treatments.

Materials and Methods: 8 patients with primary or
recurrent vaginal cancer were recently treated at the
Fondazione IRCCS Istituto Nazionale dei Tumori with

high dose rate (HDR) brachytherapy (BRT). The prescri-
bed BRT doses to the target were of 2000cGy (BRT as
boost) and 3500cGy or 4200cGy (exclusive BRT), which
were delivered in fractions of 500cGy or 600cGy. Out of
37 treatment fractions, a total of 24 were performed by
means of a “home-made” “Miami” vaginal intracavitary
applicator which contains a central catheter and six late-
ral tubes that are equally spaced around the surface of the
cylinder. Retrospectively, a theoretical BRT treatment
was planned on the same images adopting only the cen-
tral catheter, simulating the use of the “classical” cylindri-
cal vaginal applicator which is commonly recommended
as the standard applicator for vaginal treatments.
Dosimetric distributions were obtained fulfilling for each
single fraction the constraints of V2cc<75% and
V2cc<80% to rectum and bladder, respectively.
Dosimetric results were compared in terms of target cove-
rage, evaluating both V90 and D90 values.

Results: Mean values for V90 over all the 24 treat-
ment fractions were of 82.3%+-16.1% and of 98.0%+-
1.8%, for “classical” and “Miami” applicator, respective-
ly, whereas D90 values were of 87.4%+-17.6% and of
106.9%+-8.2%. Target coverage obtained with the
“Miami” applicator resulted to be significantly better than
the one obtained with the “classical” cylindrical applica-
tor, with p<0.0001 for both V90 and D90.

Conclusions: BRT vaginal treatments are better per-
formed by means of the “Miami” cylindrical vaginal
applicator rather than the “classical” cylindrical one. In
fact, the “Miami” cylindrical applicator allows a better
target coverage, fulfilling at the same time dose con-
straints to both rectum and bladder.

P134
CO-MORBIDITY AND ACUTE TOXICITY IN
ELDERLY PATIENTS AFFECTED BY ENDOMETRIAL
CANCER TREATED WITH ADJUVANT RADIATION
THERAPY AND BRACHYTHERAPY

A. Fiorentino, C. Chiumento, R. Caivano, M. Cozzolino,
A.M. Mileo, S. Clemente, V. Fusco

Department of Radiation Oncology , IRCCS-CROB,
Rionero in Vulture (PZ) Italy

Aim: To correlate age and co-morbidity to acute radiation
toxicity, in elderly patients affected by Endometrial
Cancer (EC). 

Material and Methods: Patient >65 years with EC,
were treated with surgery, External Beam RadioTherapy
(EBRT) and Brachytherapy-High Dose Rate (BRT-HDR). 
The FIGO classification, ACE-27 and Charlson Co-morbi-
dity Index (CCI) adjusted for age were used to stage patients
and to define co-morbidity assessment, respectively.

Results: From August 2008 to October 2010, 25
patients were selected. Eight patients were FIGO Stage I,
8 Stage II and 9 Stage III.
According to ACE-27, 48% of patients graded 0; while
68% were CCI Score 0. 
Nineteen patients received a total dose of 50.4Gy
(1,8Gy/daily), while 6/25 received 45Gy. BRT-HDR
boost of 10Gy in 2 fractions (fx) was administered in 16
patients; 14Gy/2fx in 1 patient and 15Gy/3fx in 8. 
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With a median Follow-up of 24 months, 2-years
Progression Free Survival (PFS) was 69%, while 2-years
Overall Survival (OS) was 80%. No statistical correlation
was observed between toxicity and co-morbidity index.
In two age-groups (<75 and >75years) no differences
were found in term of toxicity (p=0.68). 
Age, ACE-27 and CCI didn’t improve (p=0.37, p=0.51,
p=0.3) PFS and OS (p=0.48, p=0.26, p=0.5).

Conclusion: Our data suggest that EBRT plus BRT-
HDR are well tolerated in elderly with lower co-morbidities.

P135
INTENSITY MODULATED RADIATION THERAPY IN
GYNECOLOGIC CANCERS IN SUBSTITUTION OF
BRACHITHERAPY OR TO COMPLETE THE DOSE
ON POSITIVE LYMPH NODES

A. Fodor, B. Pappalardi, N.A. Iacovelli, P. Mangili,
I. Dell’Oca, C. Fiorino, A. Chiara, L. Perna,
M. Cattaneo, L. Gianolli, R. Calandrino, N.G. Di Muzio
1Department of Radiotherapy; 2Medical Physics;
3Department of Nuclear Medicine, San Raffaele Scientific
Institute, Milan, Italy

Purpose: There are pts who cannot receive brachythera-
py(BT) due to comorbidity or advanced disease and need
to be treated with high doses external beam radiothera-
py(EBRT). There are also patients with positive lymph
nodes at FDGPET/CT examinations, who will not
respond to standard EBRT+BT treatments. Here we
report the experience with FDGPET/CT guided-IMRT
and simultaneous integrated boost dose escalation(SIB)
as a substitute for brachytherapy or to increase the dose to
the FDGPET positive lymph nodes(FDGPETN+).

Methods and Materials: The 22 of these pts who
could not undergo BT or who had FDGPETN+, and were
treatead in our institution with EBRT SIB+/-BT for cen-
tral tumor,from August 2006-May 2011, were analyzed.
The median age was 68 yrs(33.4- 88.5 yrs).
They were 12 cervical, 3 endometrial, 3 vaginal, 3 vulvar
and 1 ovarian cancer. Seven were adenocarcinoma, 13
squamous cell carcinoma, 1 adeno-squamos and 1 mulle-
rian tumor. Three pts presented stage I, 4 stage II, 9 stage
III, 1 stage IV and 5 relapsing tumors. PET/CT simulation
was always performed to include pelvic or lombo-aortic
N+ and tumor localizations in SIB. The patients were
treated with 45-50.4 Gy to pelvic/lombo-aortic lymph-
nodes and a SIB with a median dose of 63.25 Gy (55.2
Gy/23 fr- 66.25 gy/ 25 fr) on FDGPETN+ or central
tumor. Some of the cervical cancer patients also received
concomitant chemotherapy.

Results: IMRT/HT dosimetry translated into accepta-
ble toxicity in all cases. RTOG acute toxicity was as fol-
lows: gastro-intestinal: G0=6/G1=7/G2=7/G3=2; genito-
urinary: G0=13/G1=4/G2=5; hematologic: G0=21/G2=1
(with ChT); radiation dermatitis:
G0=10/G1=1/G2=8/G3=3. RTOG/EORTC late toxicity
for 13 evaluable pts was: gastro-intestinal: G0=10/G1=3;
genito-urinary: G0=11/G1=1/G2=1; radiation dermatitis:
G0=12/G1=1. One patient presented vaginal sthenosis. 
Response was evaluable in 15 pts. Seven complete
response (CR), 6 partial response(PR), 1 stable disease

(SD) and 1 progressive-disease(PD) were registered in
the field of the treatment. Four patients presented distant
PD with local RC or RP at the first evaluation. Two RPs
became RC at the second follow up, while one RC patient
presented pulmonary relapse. With a median follow up
from the diagnosis of 10 months (1.4-34.8mts), 8 pts were
dead at the last update (May 2011).

Conclusions: The toxicity and local control results
were good in this group of pts, demonstrating that, when
necessary, brachytherapy could be replaced, and PET
positive lymph nodes controlled, with the SIB technique.
Disease progression with distant (lung, peritoneum)
metastasis is indicative that a better systemic therapy
should be developed.

P136
INTENSITY MODULATED RADIOTHERAPY (IMRT)
WITH SIMULTANEOUS INTEGRATED BOOST (SIB)
COMBINED WITH BRACHYTHERAPY IN THE
TREATMENT OF PATIENTS WITH CERVICAL
CANCER

G. Gambaro1, L. Masini1, L. Deantonio1, C. Pisani1,
S. Berretta1, G. Loi2, E. Negri2, M. Krengli1

1Department of Radiotherapy; 2Medical Physics, University

Hospital “Maggiore della Carità”, Novara, Italy

Purpose: The standard treatment for patients with locally
advanced cervical cancer is platinum-based chemotherapy
and conformal radiotherapy plus brachytherapy boost.
IMRT should ensure good coverage of CTV without increa-
sing bowel and bladder complications. The purpose of this
study is to describe the IMRT-SIB protocol used in our cen-
tre and to evaluate its utility in reducing doses to OARs.

Material and Methods: Nine patients with cervical
cancer were treated with IMRT-SIB in our department
since 2009. According to FIGO classification 5 patients
were in stage IIB, and 4 in stage IIIB. Patients underwent
two CTs simulation (0.3 cm slices), one after oral inge-
stion of gastrografin. CT simulation was performed with
empty rectum and full bladder. Patients underwent PET-
CT and contrast-enhanced T1 and T2 MRI, for a better
definition of volumes of interest. GTV consisted in pri-
mary tumour site, CTV1 included the GTV, the entire ute-
rus, at least the upper one-third of the vagina, parametrial
tissues and pelvic lymph nodes and CTV2 included the
GTV with adequate margins. PTV1 and PTV2 was obtai-
ned with 8 mm additional margins around the CTV1 and
CTV2. Bladder, rectum, sigmoid and bowel, femoral
head and iliac crest bone marrow were outlined as OARs.
The patients were treated with IMRT-SIB, 45 Gy (1.8
Gy/die) to PTV1 and 50- 52.5 Gy (2-2.1 Gy/die) to
PTV2. Subsequently, brachytherapy boost was delivered
to a total dose > 80 Gy to point A by PDR technique. All
patients underwent CT imaging every 8 RT sessions to
assess tumour regression and possibly adapt RT.

Results: The repeated CT scans showed internal
organ motion and variation in volume of OARs. A regres-
sion of about 25% of the primary tumour was observed
after 30 Gy in all cases. The V50 Gy of bowel was <30
%, the mean dose was 24.7 Gy. The V40 Gy of rectum
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and bladder were <60 %. The mean dose of bone marrow
was 19 Gy. G1 bladder toxicity was observed in 86% of
patients and G1 and G2 gastrointestinal toxicity was
observed 71% and 22%, respectively. The impact of the
regression of the primary tumour on the CTV was limited
and only 1 patients required re-planning. The re-evalua-
tion CT showed that 8 mm PTV was adequate to cover
organ motion. 

Conclusions: The protocol used in our centre combi-
ning IMRT and SIB to high dose radiation was feasible
with relatively low toxicity. Repeat CT-scan allowed to
verify OARs and to realize adaptive radiation delivery.

P137
ROLE OF ADJUVANT VAGINAL BRACHYTHERAPY
FOR ENDOMETRIAL CANCER: MONOISITUTIONAL
EXPERIENCE

F. Giannelli1, D. Bosetti3, D. Doino3, P. Torielli3,
F. Vallerga3, S. Garelli2, S. Barra1, R. Corvò4

1SS Pediatric Radiotherapy and Advanced Technique -
National Cancer Research Institute - Genoa; 2SC Medical
Physics - National Cancer Research Institute - Genoa;
3University of Genoa, School of Radiotherapy and
National Cancer Research Institute- Genoa; 4Radiotherapy
- National Cancer Research Institute - Genoa

Introduction and Objectives: Radiotherapy has been con-
sidered the adjuvant therapy of choise for a long
time,being able to reduce local recurrence rate and impro-
ving progression free survival,but without any impact on
overall survival.After surgery for endometrial
cancer,vaginal cuff is the most frequent site of
recurrent.This study aims to estabilish if vaginal brachy-
therapy(VBT)alone can achieve to reduce the risk of
vaginal recurrence for early stage endometrial
cancer,with low toxicity and improved quality of life.

Material and Methods: 57 patients with stage FIGO
IB,IC,IIA,IIB and IIIA endometrial cancer underwent surge-
ry between November 2004 and Februray 2010,median age
of 68(range51-89ys).All pts but one were cN0.Every patient
was surgically staged and had extra-fascial total hysterecto-
my and bilateral salpingo-oophorectomy with or without
lymphadenectomy and peritoneal washing,stage distribution
was as follow:10.5%(6 pts)had stage IB,57,9%(33 pts)stage
IC,10,5%(6 pts) stage IIA,19,3%(11 pts) stage IIB,1.8%(1
pts)stage IIIA; 43 pts recevied surgery with lymphadenecto-
my;the median number of lymph nodes sampled was
22(range 4-47). All patients who underwent lymphadenec-
tomy were pN0. Neoplastic cells granding was G1 in
17,5%;G1-G2 in 10,5%;G2 in 45 %,6%;G2-G3 in 10,5%
and G3 in 15,8%.Patients received exclusive adjuvant
VBT,30-36 Gy prescribed to 0,5 cm from applicator surface
with high dose rate (HDR) in 5-6 fraction,twice a
week,using Ir 192 remote afterloading device.

Results: Median FW was 27 month (range 6-69).So
far, 5 patients experienced reccurence;1 at the vaginal
apex, 2 at pelvic lymph nodes, 2 at distant sites (lung,liver
and bone). 1 patient with local recurrence treated with
helical tomotherapy with a dose of 60 Gy and was NED
at last follow-up.1 patient with bone mestastasis received
palliative RT.

The overall survival and disease-free survival rates were
98,2%and 91,2%,respectively.
Only one patient died after experiencing regional lymph
node progression shortly after treatment completion, but
she was 89 years at diagnosis and according to NCCN
guidelines she should have undergone adjuvant external
beam radiotherapy.
The were no RTOG grade 2,3 or 4 toxicities,only grade 1
genito-urinary toxicity (10.5%) and grade 1 intestinal
toxicity(1.7 %).

Conclusion: Adjuvant vaginal cuff BT in patient with
early stage endometrial carcinoma can achieve reduction
the rate of vaginal relapse with minimal toxicity e exece-
lent quality of life.

P138
HIGH DOSE RATE INTRAVAGINAL
BRACHYTHERAPY BOOST AS ADJUVANT
TREATMENT OF ENDOMETRIAL CARCINOMA

R. Marchese, G. Nardella, G. Cocco, A.M. Leo,
G. Plotino, V. Verile, R. Gimenez De Lorenzo, G. Bove

Struttura Complessa di Radioterapia, Azienda ospedalie-
ro-universitaria “Ospedali Riuniti”, viale L. Pinto,
71100, Foggia

Introduction and Aim: Endometrial cancer is one of the
most common gynecologic malignancies. The current
standard treatment for early-stage endometrial cancer is
abdominal hysterectomy with bilateral salpingo-oophe-
rectomy and lymph node dissection. Adjuvant radiothera-
py is often required depending on clinical and pathologic
characteristics. External radiotherapy (ERT), high dose
rate brachytherapy (HDR-BT) or the combination of
these treatments could be necessary. This study aims to
evaluate efficacy and toxicity of adjuvant HDR-BT boost
after ERT in women with endometrial cancer.

Material and Methods: Between January 2010 and
December 2010, twenty patients with endometrioid endo-
metrial cancer were treated at Radiotherapy Department
in Foggia with ERT followed by vaginal boost of HDR-
BT. Mean age was 64 years (range between 52 and 78
years) and all patients were treated with total abdominal
hysterectomy and bilateral salpingo-oophorectomy. Fifty
per cent of patients received also adjuvant chemotherapy.
Pathological stage was I FIGO for 40%, II FIGO for 35%
and III FIGO for 25% of patients. The tumor grading was
moderately differentiated for 35% of patients and poorly
differentiated for 65% of patients. Pelvic external radio-
therapy was administered 4-6 weeks after surgery with a
total dose of 50.4 Gy (1.8 Gy/die). HDR iridium-192
intravaginal brachytherapy was administered three weeks
after the end of ERT with a total dose of 10 Gy (5 Gy per
fraction) using Fletcher ovoids. Computed Tomography
scans of the whole pelvis were obtained in order to con-
tour Clinical Target Volume (one-half to two-thirds of the
length of the vagina), Planning Target Volume and organs
at risk (bladder and rectum). We proceeded with plan
optimization and DVH evaluation. Rate of local recurren-
ce, rate of metastasis and Overall Survival (OS) were cal-
culated. The late rectal and genitourinary (GU) toxicities
were scored according to the EORTC/RTOG scales.
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Results: Median follow-up was eleven months and
last controls were performed in May 2011. Late rectal
toxicity was G0 for 85%, G1 for 5% and G2 for 10% of
patients. Late GU toxicity was G0 for 80%, G1 for 10%
and G2 for 10% of patients. No local recurrence was
observed and two patients experienced distant metastases
(liver and lungs). OS was 100% since all patients were
alive at last control.

Conclusions: Our study showed that adjuvant HDR-
BT vaginal boost for high- and intermediate-risk patients
with endometrial carcinoma provides excellent local con-
trol and overall survival with acceptable toxicity also after
ERT. CT-based tridimensional conformal brachitherapy
should be used in order to reduce dose at organs at risk and
improve target dose distribution with less toxicities.

P139
TRIDIMENSIONAL HDR BRACHYTHERAPY OF
VAGINAL APEX: A SMART TREATMENT

G. Martin1, P. Morrone3, E. Verga1, M.D. Falco1,2,
V. De Chiara1, G. Totaro1

1Centro Radiologico Vega - Centro Morrone Caserta -

Italy; 2Department of Diagnostic Imaging, Interventional

Radiology and Radiotherapy, Tor Vergata University,

Rome; 3Centro Ricerche Morrone

Purpose: To evaluate the advantages of a HDR brachythe-
rapy tecnique for vaginal apex treatment made with use
of TC and inverse planning based calculation of dose
distribution.

Material and Method: From September 2010 to May
2011 eight patients underwere a brachytherapy of vaginal
apex with Nucletron Microselectron. Four were affected
of endometrial cancer and underwere an external beam
treatment to a dose of50.4Gy to the pelvis. Three were
affected of cervix cancer and underwere an external beam
therapy to a dose of 45Gy.One patient, affected of vaginal
recurrennce from endometrial cancer, did not underwere
an external beam therapy. All patients had a postoperati-
ve treatment. A TC after the insertion of a TCcompatible
single channel vaginal cilinder was perfomed to all.After
this,on Oncentra Brachy TPS we delineated the organs at
risk (bladder and sigma-rectum) and the cilinder in corre-

spondence of the upper third of the vagina.Next we
reconstructed the catheter on TC slices with the help of x-
ray catheter inserted in vaginal cilinder. The following
step is made with inverse-planning(IPSA).This module,
giving dose parameters to target and to organs at risk,
finds the best activation time and sequence of dwells to fit
prescription. For all patients who underwere external
beam therapy we prescribed two sessions (once a week)
if they reach the dose of50.4Gy or three sessions if 45Gy
was given. IPSA parameter choose were6Gy as minimal
and maximum dose to cilinder surface with a priority
of100, 3.5Gy as maximal dose to rectum surface with a
priority of80 and3.5 Gy to bladder surface with a priority
of 50. For exclusive treatment we prescribed five sessions
giving a dose to cilinder surface of 7.5Gy.Max dose to
organs at risk was proportionally raised.We repeated the
same planned arrangament for all treatment sessions.

Result: Dosimetric analysis made with DVH study
showed a target surface coverage of 95%with no hot
spot.For organs at risk we considered the D2cc ( dose to
2cc of organ volume) and it ranged from a max of 3.57Gy
to a minimum of 3.4Gy for rectum and from 3.52Gy to
3.2Gy for bladder for post external beam therapy. For
exclusive treatment dose coverage was the same and
theD2cc for rectum was6.1Gy and for bladder 4.02
Gy.We used to prescribe the dose to catheter surface to
avoid the possibility of hot spot in mucosa. Our prescrip-
tion is6Gy on surface of catheter and it results in a dose
ranged from4.1Gy to4.3 Gy at 5mm depth, that is higher
than standard prescription ofHDR brachy which is 4Gy to
vaginal point that is at5mm depth.Clinical analysis sho-
wed that all patients terminated the treatment and that no
acute rectal and genito-urinary was added to external
beam therapy toxicity. Only the exlusive patient experi-
mented a grade2urinary toxicity.

Conclusion: According to us3DHDR vaginal cuff
brachytherapy offers great advantages. First we dont' use
invasive procedure like vescical catheter insertion or rec-
tal radio-opaque clisma. Second TC structure delineation
offers possibility of DVH evaluation. Third inverse-plan-
ning calculation allows automatic dwell optimization that
takes account of an infinity of optimazion points resulting
in a great sparring of dose to organ at risk. In conclusion,
this treatment seems to be easy feasible, safe and comfor-
table for patients.



XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011 | 195 | 

P140
USE OF ADJUVANT THERAPY IN PATIENTS WITH
FIGO STAGE III ENDOMETRIAL CARCINOMA: A
MULTICENTER RETROSPECTIVE STUDY

G. Silvestro6, C. Marchetti1, C. Pisano2, G. Mangili3,
D. Lorusso4, P. Benedetti Panici1, M. Petrone3, S.
Greggi1, M. Di Maio5, P. Muto7, S. Pignata2

1Dipartimento di Scienze Ginecologico-Ostetriche e

Scienze Urologiche, Università di Roma “Sapienza”;
2Dipartimento Uro-Ginecologico, Istituto Nazionale

Tumori di Napoli; 3Dipartimento di Ginecologia e

Ostetricia, IRCCS Ospedale San Raffaele, Milano;
4Dipartimento di Ginecologia, Policlinico Gemelli,

Università del Sacro Cuore, Roma; 5UOC

Sperimentazioni Cliniche, Istituto Nazionale Tumori di

Napoli; 6SSD Radioterapia Uro-Ginecologica, Istituto

Nazionale Tumori di Napoli; 7UOC Radioterapia, Istituto

Nazionale Tumori di Napoli

Objectives: Adjuvant treatment for stage III endometrial
cancer is not yet clearly defined. Some previous experien-
ces support the hypothesis of the usefulness of a combined
approach with chemotherapy and radiotherapy. The aim of
this multicentre retrospective study was to describe the out-
come in a cohort of patients with stage III endometrial can-
cer treated with chemotherapy and/or radiotherapy.

Methods: A multicenter retrospective analysis of
patients with surgical stages III endometrial cancer from
1998 to 2009 was conducted. Patients with endometrial
carcinoma of any histology in stage III were considered
eligible for the study. Impact on relapse-free survival of
baseline clinical and pathological variables and type of
adjuvant treatment received was analyzed by univariate
and multivariate analysis.

Results: Eighty-two patients were considered. The
median age was 62 years (range 38–82), the predominant
histologic subtype was endometrioid (65/82; 79%) with
the majority of patients diagnosed at stage III A (52%).
Seventy-eight (95%) patients received an adjuvant treat-
ment: chemotherapy (41; 50%), radiotherapy (18; 22%),
combined chemo-radiotherapy (19; 23%). Four patients
were excluded from final analysis because were not sub-
mitted to any adjuvant treatment. 
At univariate analysis tumor grade differentiation (G3 vs.
G1-2; p=0.003) was significantly associated with risk of
recurrence; similarly, for patients treated with RT alone
(p= 0.031, HR 0.19, CI 0.04-0.86)or CT alone (p= 0.053,
HR 0.54, CI 0.29 – 1.01) there was a significantly higher
risk for relapse, compared with those treated with the
multimodality approach.
Relapse-free survival at 3-yr was 86.5 %, 65.8 % and 44.1
%, with multi-modality approach, chemotherapy and
radiotherapy respectively. At multivariable analysis age
and tumor grading were independently associated with
recurrence free survival. There was a trend in superiority
for multimodality treatment, compared to both radiothe-
rapy alone (HR 0.20, 95% CI 0.04-1.11) and chemothera-
py alone (HR 0.14, 95% CI 0.02-1.04).

Conclusions: Age and grading are independent pro-
gnostic factors. Our data suggest that a combined appro-
ach with radiotherapy and chemotherapy may induce

advantage in relapse-free survival compared to radiothe-
rapy or chemotherapy alone in patients with stage III
endometrial cancer, but prospective clinical trials are nee-
ded to verify this clinical hypothesis.

P141
EXCLUSIVE ENDOCAVITARY /INTERSTITIAL
BRACHYTHERAPY AS A RADIOTHERAPY
RE-IRRADIATION TECHNIQUE IN CERVICAL
CANCER: CASE REPORT

A. Vavassori1, A. Cecconi1, V. Dell’Acqua1,3, R. Lazzari1,
F. Gherardi1,3, F. Cattani2, S. Comi2, C. Fodor1,
B.A. Jereczek-Fossa1,3, R. Orecchia1,3

1Division of Radiation Oncology, European Institute of
Oncology Milan; 2Medical Physics, European Institute of
Oncology Milan; 3University of Milan

Purpose: interstitial brachytherapy is a valid conservative
alternative treatment in recurrent cervical cancer when
external beam radiotherapy is not feasible due to previous
treatments.

Material and Methods (case presentation): A 40-year-
old woman presented vaginal recurrence of cervical can-
cer after previous surgery (hysterectomy + annessiectomy
and lymphadenectomy), radiotherapy (intensity modula-
ted radiotherapy –IMRT + stereobody radiotherapy –
SBRT- ) and chemotherapy. On May 2009 the pt under-
went surgery for squamous cervical cancer, TNM stage
pT1bpN0M0. After 2 months an MRI showed a 3 cm
vaginal cuff recurrence. The pt underwent radical surgical
excision of disease and adjuvant pelvic radiotherapy
(IMRT 50.4 Gy/28 fractions) boosted with SBRT over the
vaginal area (15 Gy/5 fractions). After a 10 months of fol-
low-up an MRI showed a fornix and right parametria
disease invasion. Chemotherapy had been started (3
cycles TIP) but by the end of the treatment disease persi-
stence of the right vaginal cuff was clinically assessed.
The patient rapidly underwent endocavitary BRT combi-
ned with interstitial needles with dedicated perineal tem-
plate. The treatment was performed twice at 10 days
apart. The dose delivered was 30 and 29.7 Gy respective-
ly up to the total dose of 59.7 Gy with a dose rate of 0.3
Gy/h in pulsed dose rate modality (PDR). The treatment
was very well tolerated. 

Results: After 2 months of follow-up an MRI showed
a complete remission of disease. The genitourinary (GU)
and gastrointestinal (GI) acute toxicity was G2.

Conclusions: The brachytherapy re-irradiation techni-
que appears to be technically feasible and safe in recur-
rent cervical cancer with a good local control and low
acute toxicity.
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ONCO-EMATOLOGIA E NUOVE TECNICHE
RADIOTERAPICHE

P142
TOMOTHERAPY IRRADIATION IN PATIENTS WITH
BRAIN LYMPHOMA: ACUTE TOXICITY

D. Borrelli, D. Toledo, M. Muto, G. Panelli, A. Pepe,
F. Cammarota, P. Muto

Fondazione Muto Onlus, Casavatore (Napoli); Emicenter

- Fondazione Muto Onlus

Aim: Assess the technical feasibility and toxicity of radia-
tion in helical tomotherapy in whole brain in conjunction
with the SIB (Simultaneous Integrated Boost) technique
with primary brain lesion of patients with lymphoma of
the brain, with the aim of obtaining a precise target volu-
me coverage and greater savings healthy tissues.

Patients and Methods: From October 2009 to
November 2011, we treated four patients with tomothera-
py mean age 57 (range 44-68) suffering from cerebral
lymphoma. The locations were: the temporo-parietal left
thalamic region, midbrain right, semioval center, left
ponto-mesencephalic region and left semi-oval center.
Before starting radiation therapy, all patients underwent
brain MRI and contrast-enhanced CT after centering with
the acquisition of axial slices after immobilization custom
(thermoplastic mask head and neck).
The two sets of images were then fused together for a bet-
ter definition of the seat of disease.
On the whole set of images acquired were defined volu-
mes of interest radiotherapy (CTV, PTV, OAR).
Were initially outlined two PTV, treated with SIB techni-
que in 20 localities:
PTV1 represented by the brain as a whole to which it has
been prescribed a dose of 40 Gy. PTV2 represented by the
lesion identified by MRI to which we have reached the
dose of 50 Gy.
The development of the treatment plan was performed
with HI-ART System.
Daily before radiation treatment the position of the
patients was verified by the system's integrated IGRT
system to make the necessary corrections in order to get
the exact image overlay.
In the validation of the treatment the attention was on
both doses of the OAR tolerance and the coverage of the
PTV (V95> 95%).
The acute toxicity during treatment was evaluated accor-
ding to RTOG scale.

Results: Radiation treatment was well tolerated:
patients did not present a neurological or hematologic
toxicity. At the time of this analysis 3 patients are in a
complete response and 1 partial response.

Conclusions: Tomotherapy is a feasible technique for
brain irradiation in the SIB technique with good neurolo-
gical toxicity profiles. We need a larger population and a
longer follow-up to determine the therapeutic efficacy
and toxicity of this technique in selected subgroups of
patients.

P143
EXTERNAL BEAM RADIOTHERAPY IN
REFRACTORY OR RELAPSED LYMPHOMAS: A
RETROSPECTIVE STUDY OF A SINGLE
INSTITUTION

A. Capizzello, A. Papakostidi, I. Tasiou, E. Peponi,
S. Balta, V. Skloupiotis, G. Tzallas, N. Fotou, E. Pitouli,
P. Tsekeris

Department of Radiation Therapy, University Hospital of

Ioannina, IOANNINA, Greece

Introduction: Patients with refractory or relapsed lympho-
mas are usually managed by salvage chemotherapy,
although standard regimen remains uncertain. These
patients are referred for localized radiotherapy in sites of
uncontrolled, bulky and/or symptomatic disease. The aim
of this retrospective study was to analyse the outcome of
patients diagnosed with this clinical entity who were
referred for external radiotherapy to our Department.

Patients and Methods: Records of 97 patients who
were treated with external radiotherapy between
September 1996 and December 2010 were reviewed in
terms of response and overall survival. A total of 54
patients were enrolled in this study. Forty five patients
were diagnosed with refractory disease defined either as
incomplete response on previous chemotherapy (35) or as
progressive disease (10). Nine patients were treated at
recurrence because of fail of previous treatment. Median
age was 51 years old. Twenty-five patients had Hodgkin’s
disease (HD) and 29 patients had non-Hodgkin’s lympho-
ma (NHL). All NHL patients had received chemotherapy
(CHOP) and 9 patients had also received rituximab. All
HD patients had received ABVD. Two patients underwent
an autologous stem cell transplantation (ASCT). External
radiotherapy was given using a 6MV Linear accelerator.
The median total dose was 45Gy. The daily dose was 1.8-
3 Gy. The involved field technique was applied (IFRT).

Results: The median follow-up period was 36.5
months. Complete response (CR), stable disease (SD) and
progressive disease (PD) was observed in 35, 5 and 14
patients, respectively. In 23 patients the duration of CR
after radiotherapy was greater than 3-years. The overall
survival (OS) at 3 years was 71%. The OS of patients
with HD and NHL at 3-years was 85% and 51%, respec-
tively. The median survival of patients with stage III-IV
NHL was 19 months. All but two patients were comple-
ted radiotherapy without any interruption due to side
effects. Haematological toxicity was common, but mana-
geable, symptomatically.

Conclusions: According to our results external radio-
therapy for patients with Lymphomas and refractory or
recurrent disease is an effective and well tolerated treat-
ment modality with acceptable toxicity. We have also
observed that as reported in the literature relapsed or
refractory HD had a much better prognosis, and was
significantly more treatable and curable, than relapsed or
refractory NHL.



XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011 | 197 | 

P144
HELICAL TOMOTHERAPY IN THE RADIATION
TREATMENT OF MEDIASTINAL HODKGIN’S
DISEASE – EVALUATION OF BIOLOGICAL
OUTCOMES WITH TOMOTHERAPY
BIO-ESTIMATOR (TBE) SOFTWARE

P. Ciammella1, A. Botti2, E. Cagni2, E. Donini1,
M. Galeandro1, R. Micera1, M. Iori2, C. Iotti1

1Radiotherapy Department, ASMN, Reggio Emilia Italy;
2Medical Physics Department, ASMN, Reggio Emilia

Italy

Purpose: In the treatment of Hodgkin’s disease (HD) a
good therapeutic ratio is obliged, since the patients are
often very young and with a long expectation of life. 
In the current state-of-the art, the evaluation of a radiothe-
rapy plan is based on the qualitative and quantitative ana-
lysis of the dose distribution to the target and organs at
risk (OARs). However, the distribution of the absorbed
dose (condensed dose-volume histograms [DVHs]) do
not provide information about the biological response of
the tumor and OARs. Frequently, in our Institution, the
young HD patients underwent an intensity modulated
radiation therapy with Helical Tomotherapy (HT). In this
scenario, we tested a new software realized by
Tomotherapy Inc., the Tomotherapy Bio-Estimator
(TBE). The TBE is a radiobiologic evaluation tool, custo-
mizable by planner in terms of figure-of-merit and/or
radiobiological indices. This module allows the real-time
monitoring of defined parameters (e.g. TCP, NTCP, ERR)
during the optimization process. This study is divided
into two phases: in the first one the TBE module is apply
to retrospectively evaluate the goodness of plans of 5
patient, treated with HT, in term of biological parameters.
In the second one, the TBE module will be used to guide
the optimization process in order to create HT treatment
plans based on biological end-points.

Methods and Materials: In the first phase, the media-
stinal radiotherapy plans were retrospectively analyzed in
order to calculate the different biological functions, as
TCP, NTCP, ERR, in 5 consecutive young female with
HD treated with Tomotherapy. 
For each patient the target volume and OARs (breasts,
lungs, pericardium) were delineated and the radiation the-
rapy was planned to deliver 30 Gy. For the TCP calcula-
tion, the Poisson model of tumor control was used, while
NTCP values were calculated using the Lyman model and
the Kutcher-Burman reduction algorithm. The "m" and
"n" parameters used in the model TD50, have been tabu-
lated by Burman et al. for every OARs and specified end-
points. Linear and nonlinear models were implemented in
the TBE to estimate ERR for cancer induction in breast. 
The next step will be to evaluate prospectively the advan-
tages added by the biological functions to guide the opti-
mization process in 10 consecutive female patients with
mediastinal Hodgkin’s disease.

Results: Biological response models of tumor control
probability (TCP) and normal tissue complication proba-
bility (NTCP) were calculated with the following results:
TCP more than 99%; NTCP of the lungs of about 2%;
NTCP of the heart: 1.12 -6 %. The mean ERR estimation

for right breast were 0.558 and 3.22, using the nonlinear
and linear formulas, respectively, and for left breast were
0.478 and 1.14, respectively. The study is continuing with
the second phase of experimentation, but preliminary
results show some advantages when the real-time TBE
tool is used during the plan optimization process. 

Conclusions: Using this module we demonstrated
that the Tomotherapy is useful and safe for female affec-
ted by mediastinal Hodgkin’s disease. 
TBE module can help the physicist and physician to eva-
luate the goodness of the optimization with the biological
parameters in addition to the DVHs. Our objective is to
further reduce the OARs NTCP and breast cancer ERR
while maintaining a high TCP value. 
These results are only preliminary, more simulations are
required.

P145
PRELIMINARY RESULTS OF IMAGE- GUIDED
TOTAL NODAL IRRADIATION

F. Cucciarelli, G. Mantello, S. Costantini, F. Fenu,
L. Vicenzi, L. Fabbietti, I. Scortechini**, P. Leoni**,
M. Valenti*, M. Cardinali

SOD Radioterapia; *Fisica Sanitaria; **Ematologia,
Ospedali Riuniti Ancona

Purpose: Total Body Irradiation (TBI) is a standard part
of the conditioning regimen for Bone marrow transplan-
tation. Pre-clinical data, developed by the Stanford group,
established that non-myeloablative conditioning with
total lymphoid irradiation (TLI) combined with depletive
anti-T cell antibodies can protect against GVHD. Some
preliminary experiences shows the potentiality of the
Tomotherapy to perform TLI with an increased conformi-
ty of the dose to the target, sparing normal tissues. In our
Institution, as alternative, we performed TLI with a Linac
21EX (Varian-On Board Imager) using Image-Guided
multiple adjoining fields. 

Methods and Materials: Between April 2008 and
August 2010, 9 patients (pts) affected by lymphoid mali-
gnant disease or acute leukemia were submitted to Image
Guided TLI (IG-TLI) in our Institute. The median age of
pts was 33,8 (range 23-54) and male/female ratio was 7/2.
All pts received a total dose of 800 cGy in 10 fractions
(fr), 80 cGy/fr, starting 11 days before transplantation.
During the first five days an antithymocyte globulin
administration was associated, according to Stanford pro-
tocol. For each patient a helical CT (5 mm) was perfor-
med. The clinical target volume (CTV) included the
major lymph node areas, the thymus and the spleen.
Sanctuary sites for disease (brain and testes) were treated
if involved. Organs at Risk (OAR) were lungs, parotid
glands, eyes, oral cavity, liver, kidneys, esophagus, sto-
mach, small and large intestine, bladder and ovaries or
testes. The CTV was split into 4 volumes (pelvis, inferior
abdomen, superior abdomen, and thorax). A standard iso-
centric technique with 8 (4+4) anterior and 8 (4+4) poste-
rior fields was used. Three double moving junctions
(1cm), half-field technique, as well as couch and gantry
rotation were used in order to minimize the adjoining
fields overlap. Before each treatment session, a CBCT on
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pelvic region was performed to remove the set up error.
Then, the other isocenters (with the same ”x” and “y”
coordinates as pelvis) were easily located and checked.

Results:All pts were valuable for response. The treat-
ment was well tolerated, with a good compliance and a
low acute toxicity profile. On–line and off-line checks
confirmed the optimal set up and the reproducibility of
the junctions. Five pts developed acute GVHD; 2 out of 5
cases required topic therapy. Three pts presented chronic
GVHD. After transplantation, six pts obtained a comple-
te remission of the disease; relapse occurred in two pts;
one patient had a disease progression in neck lymph
nodes. Up to today 5 pts are alive (three with no eviden-
ce of disease and two pts with relapse); 4 pts died ,three
pts for progression and one patient for second tumour.
The median survival was 4,2 months, ranged between 2
and 28,7 months.

Conclusions: Our preliminary experience shows that,
although TLI needs a complex and time consuming plan-
ning, it seems to be effective and feasible. Nevertheless,
larger studies are necessary to confirm its efficacy.

P146
HODGKIN’S LYMPHOMA: A CASE-REPORT OF A
PAEDIATRIC PATIENT TREATED WITH
VOLUMETRIC MODULATED ARC THERAPY
(RAPIDARC®) AND SIMULTANEOUS INTEGRATED
BOOST (SIB)

A. Fozza, M.C. Valli, N.C. Azinwi, F. Martucci, G.
Pesce, L. Canziani, P. Brazzola, A. Richetti

Radio-Oncologia, Istituto Oncologico della Svizzera

Italiana, Ospedale Regionale Bellinzona e Valli,

Bellinzona, Svizzera

Objective: to report on a paediatric Hodgkin’s lymphoma
case treated with poly-chemotherapy (ChT) followed by
Involved Field Radiotherapy (IFRT), with volumetric
modulated arc therapy (RapidArc®).

Materials and Methods: a 12-year-old female was
diagnosed in May 2008 with classic Hodgking’s lympho-
ma, stage IVB (nodal involvement above and below the
diaphragm and extranodal, lung and bowel disease). After
induction ChT with 6 cycles of Prednisone, Vincristine,
Doxorubicine, and Etoposide, started in June 2008, par-
tial response was demonstrated at 18FDG-PET-CT.
Therefore, IFRT (bilateral cervical and supra-infra-clavi-
cular, right axilla, mediastinal and lombo-aortic nodes,
left and right lung, spleen) was planned with a 3D-CT. We
treated the patient by RapidArc technology 6 MV photons
with SIB,delivering a total dose of 12 Gy to the lungs and
19,8 Gy to the other involved regions in 11 daily frac-
tions. Treatment was delivered with 471 total monitor
units erogated by way of two co-planar semi-arc beams.
The treatment accuracy was verified by daily portal ima-
ging. Mean doses to heart, thyroid and both breasts were
respectively 13.5, 8.7 and 5.5 Gy. Maximal dose to the
spinal cord was 18 Gy.
Complete remission (CR) was achieved and lasted 9
months until relapse in October 2009, 18FDG-PET-CT
evidentiated lombo-aortic and mediastinal nodal progres-

sion; therefore the pt was treated with 4 cycles of poly-
ChT regimen (IEP and ABVD) followed by high dose
ChT with autologous stem cell transplantation.

Results: RT was well tolerated with only RTOG grade
1 haematologic and gastrointestinal acute toxicity. One
year after the treatment completion the patient remains in
CR without radiological evidence of disease (18-FDG-
PET-CT) and without late complications.

Conclusion: Involved field radiotherapy with SIB
was feasible, with minimal acute toxicity. RapidArc®

thecnology allowed significant reduction of the dose to
the healthy tissue and therefore the risk of radiation-indu-
ced secondary cancer.

P147
COMBINED CHEMOTHERAPY WITH ABVD AND
INVOLVED-FIELD RADIOTHERAPY IN PATIENTS
WITH HODGKIN LYMPHOMA

R. Marchese*, A.M. Leo*, G. Nardella*, G. Spagnoletti*,
D. Cocca°, V. Capozzi°, G. Bove*

*Struttura Complessa di Radioterapia, Azienda ospeda-
liero-universitaria “Ospedali Riuniti”, Foggia;
°Dipartimento di Scienze Biomediche, Facoltà di
Medicina e Chirugia, Università degli studi di Foggia,
Foggia

Introduction and Aim: Radiotherapy remains one of the
most important modality together with chemotherapy in
the management of Hodgkin’s lymphoma. Early-stage
Hodgkin lymphoma patients treated with combined treat-
ments have an excellent outcome, with overall survival
(OS) rates approaching approximately 90%.
Radiotherapy has evolved over the last decades due to
sophisticated imaging technologies and new radiation
delivery techniques that permit reduction of dose and
field size. The “involved field” radiotherapy is described
as the radiotherapy field encompassing all of the clinical-
ly involved regions while the “extended field” as the field
of radiotherapy including not only the clinically involved
but also the adjacent, clinically uninvolved sites. This
study aims to evaluate efficacy and toxicity of involved
field radiotherapy (IFRT) after chemotherapy with
ABVD (doxorubicin, bleomycin, vinblastine, and dacar-
bazine) in patients with Hodgkin lymphoma.

Material and Methods: Between January 2007 and
December 2010, 53 patients with Hodgkin lymphoma
were treated at Radiotherapy Department in Foggia.
Median age at diagnosis was 32 years (range between 16
and 55) with clinical stage I to III (A or B). They were
treated with 3-8 cycles of ABVD except for two young
girls who did not receive chemotherapy. All patients had
a complete remission after initial chemotherapy and
referred for consolidation radiotherapy. Prechemotherapy
positron emission tomography and a diagnostic CT were
obtained to improve detection of initially involved lymph
nodes. The clinical target volume (CTV) included all the
involved sites at diagnosis. We defined IFRT as radiothe-
rapy of all visible sites of disease determined before che-
motherapy and uninvolved lymph nodes of the same
nodal region. The planning target volume (PTV) was
obtained by adding a 1-cm margin to CTV. Organs at risk
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were contoured, including heart, spinal cord, esophagus
and lungs. The median radiotherapy dose was 36 Gy
(range between 20 and 42) in 1.8-2 Gy daily fractions.
The acute and late toxicities were scored according to the
EORTC/RTOG scales. Kaplan–Meier method was used
to calculate OS and Disease Free Survival (DFS).

Results: Median follow-up was twenty-nine months
and last controls were performed in May 2011. Acute
toxicity was G0 dysphagia for 39.6% of patients, G1 for
47.2% and G2 for 13.2% of patients. Acute cutaneous
toxicity was G0 for 90.6% and G1 for 9.4% of patients. A
G1 oral mucositis was observed in 7.5% of patients. No
late toxicity was observed at last controls. Five failures
occurred, only one patient died after local relapse, one
patient underwent other 6 cycles of chemotherapy after
relapse and three patients were treated with an autologous
stem cell transplant after relapse. The three-year OS was
97.6% and the three-year DFS was 91.3%.

Conclusions: Our analysis showed that IFRT is a safe
and well-tolerated treatment for Hodgkin lymphoma.
Although acute toxicity is dominated by moderate
dysphagia, no late significant toxicity was observed and
IFRT provides excellent response rates, survival and
lasting remissions.

P148
INVOLVED-FIELD RADIOTHERAPY IN PATIENTS
WITH DIFFUSE LARGE B-CELL LYMPHOMA

R. Marchese*, G. Cocco*, G. Spagnoletti*, A.M. Leo*,
D. Cocca°, V. Capozzi°, G. Bove*

*Struttura Complessa di Radioterapia, Azienda ospeda-
liero-universitaria “Ospedali Riuniti”, Foggia;
°Dipartimento di Scienze Biomediche, Facoltà di
Medicina e Chirurgia, Università degli studi di Foggia,
Foggia

Introduction and Aim: The management of diffuse large
B-cell non-Hodgkin’s lymphoma has evolved during the
last years. Standard treatment now includes combination
chemotherapy, most commonly, cyclophosphamide,
doxorubicin, vincristine, and prednisone (CHOP) or with
the addition of rituximab (R-CHOP) followed by invol-
ved-field RT. This study aims to evaluate efficacy and
toxicity of involved field radiotherapy (IFRT) in patients
with diffuse large B-cell lymphoma.

Material and Methods: Between January 2007 and
December 2010, thirty-one patients with nodal and extra-
nodal diffuse non-bulky large B-cell lymphoma were
treated at Radiotherapy Department in Foggia. Median
age at diagnosis was 56 years (range between 23 and 90
years). Forty-eight percent (48.3%) of patients were trea-
ted with four or six cycles of CHOP and 51.7% of patients
were treated with four or sic cycles of R-CHOP. Patients
underwent a computed tomography (CT) scanner using 5-
mm slices. Prechemotherapy positron emission tomogra-
phy and a diagnostic CT were obtained and used to
improve detection of initially involved lymph nodes. The
clinical target volume (CTV) included all the involved
sites at diagnosis. We defined IFRT as radiotherapy of all
visible sites of disease determined before biopsy and che-
motherapy and uninvolved lymph nodes of the same

nodal region. The planning target volume (PTV) was
obtained by adding a 1-cm isotropic margin to CTV. The
median radiotherapy dose was 36 Gy (range between 30
and 44 Gy) in 1.8-2 Gy daily fractions and 5 fractions per
week. The acute and late toxicities were scored according
to the EORTC/RTOG scales. Kaplan–Meier method was
used to calculate Overall Survival (OS) and Disease Free
Survival (DFS).

Results: Median follow-up was twenty-seven months
and last controls were performed in May 2011. Acute
toxicity was G0 dysphagia for 64.5% of patients, G1 for
29% and G2 for 6.5% of patients. Acute cutaneous toxi-
city was G1 for 19.3% of patients. No late toxicity was
observed at last controls. Four relapses occurred and all
four patients died. One patient died for cardiovascular
disease. The three-year OS was 84.2% and the three-year
DFS was 93.7%.

Conclusions: Our analysis showed that IFRT with
chemotherapy is feasible and safe for diffuse large B-cell
lymphoma management. Treatment was well tolerated
and no late toxicity was observed with a promising outco-
me.

P149
TOMOTHERAPY IRRADIATION IN PATIENTS WITH
LYMPHOMA LOCALIZED IN THE HEAD AND
NECK: ACUTE TOXICITY

D. Toledo, D. Borrelli, M. Muto, G. Panelli, A. Pepe,
F. Cammarota, P. Muto

Emicenter - Fondazione Muto Onlus, Napoli

Aim: To estimate the technical feasibility and the acute
toxicity in the treatment of pts with lymphomas localized
in the head and neck with Hi-Art Tomotherapy (HT), in
order to obtain a precise target volume coverage and more
sparing of normal tissues.

Patients and Methods: From Oct to Dec 2009 we trea-
ted with HT 2 pts (83 and 22 years old). The first pt was
affected by a LNH of right suborbital region; he under-
went 2 consecutive surgery procedures to remove the
lesion in Mar and Sept 2009; the second pt was affected
by an LH of the left submandibular region; he underwent
surgery in order to remove the lesion in Sept 2009. 
The pts before the beginning of therapy have been subor-
dinates to PET and CT scan with acquisition of axial sec-
tions using a personalized immobilization device (ther-
moplastic masks + vac-lock). Then the 2 set of images
were fused to obtain better definition of the lesion. In all
the acquired set of images they have been defined the
volumes of interest (CTV, PTV, OAR).
The PTV was represented from right suborbital region,
and from left submandibular region; for both the total
dose was 30Gy (15fr). The elaboration of the cure plan
has been carried out with system HI-ART. Daily before
treatment the position of the pts has been verified by
means of integrated system IGRT of the volume for to
execute the necessary corrections in order to obtain the
exact superimposition of the images.
In the validation of the plan a particular attention has been
placed to the doses of tolerance to the OAR and to the
cover of the PTV with at least the isodose of 95%. The
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acute toxicity has been estimated with scale RTOG.
Results: Radiation treatment was well tolerated: pts

did not present toxicity both neurological and hematolo-
gic. FU post-RT was performed at 45 days, 6 months, and
1 year with diagnostic instrumental (PET/CT). The last
FU has evidenced no evolution of the disease in all 2 pts.

Conclusion: HT is a feasible technical way to delive-
ring to the head and neck structures a curative irradiation
with good profiles as regard acute toxicity. HT, allowing
a high dose conformation and a great dose homogeneity,
is the only technique capable of irradiating disease areas
surrounded by sensitive areas, achieving complete cove-
rage of the target to the exclusion of surrounding structu-
res. A wider population is necessary and a longer FU in
order to determinate the therapeutic effectiveness and the
toxicity of such technique in selected subgroups of pts.

APPROCCIO MULTIDISCIPLINARE NEL
TRATTAMENTO DELLE METASTASI VERTEBRALI

P150
MULTIDISCIPLINARY MANAGEMENT OF PAINFUL
BONE METASTASES: THE INTERACTION
BETWEEN RADIATION THERAPY AN
ZOLEDRONATE

R. Di Franco, V. Crisci, M.G. Cuomo, P. Murino*,
R. Manzo*, P. Muto°, S. Cappabianca, V. Ravo*

Dipartimento Radiologia e Radioterapia Seconda
Università di Napoli; *UOC Radioterapia PO Ascalesi
ASLNA1 Napoli; °UOC Radioterapia INT Pascale Napoli

Purpose: The aim of our study is to evaluate the enhance-
ment of radiotherapy on painful bone metastases in patients
who also underwent treatment with bisphosphonates.
Materials and Methods: From February 2008 to

December 2010, 154 patients, with bone metastases were
treated with a palliative intent. We analyzed the differen-
ces in benefit on pain and quality of life comparing two
groups of treatment. The first group involved 104 patients
treated with Radiotherapy alone (RT), the second one
included 50 patients treated with Radiotherapy associated
to therapy with zoledronic acid (RT+Z). All patients were
treated with the common hypofractionated course sche-
dules. All patients completed, before, during and after tre-
atment, a questionnaire that rated the pain, the type of
analgesic therapy, the performance status. For each
patient a total score was calculated, from a minimum
value of 0 to a maximum of 20, then expressed as a per-
centage. Patients were classified as responder if the fol-
low-up reported a reduction in the initial score over 20%,
no-change if there was a reduction in score between 0 and
20%, progression if there was an increasing of the score.
Results: In the group of patients treated with RT+Z there
was a lower number of patients at the start of radiation the-
rapy had severe pain (16% vs 32%), there was no patient
with a pain equal to 10, and there was a higher proportion
of asymptomatic patients (12% vs 4%). It was noted a
higher percentage of patients in the RT group that assumed
strong opioids more than once a day (26% vs 24%). For the
two groups of patients was then calculated the change in
total score from the start of radiation treatment at the six-
tieth or the ninetieth day after the end of treatment.
In the group RT+Z the responder are 52%, compared to
36% of the RT group; the non-responder, which include
the no-change and progression, accounting for 36% in the
RT+Z, compared to 60% in the RT group; the category of
patients defined progression, equal to 6% in the RT, is not
represented in the group RT+Z. 
Conclusions: Our retrospective observational study con-
firms the benefits in terms of reducing pain and impro-
ving quality of life resulting from the use of bisphospho-
nates and radiotherapy.
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PALLIATIVE RADIATION THERAPY AND
BISPHOSPHONATES IN MANAGEMENT OF
PATIENTS WITH VERTEBRAL METASTASIS FROM
PROSTATE CANCER

B. Dipalma, V. Graziano, I. Annessi, J. Dognini,
G. De Pascalis, A. Montesi, R. Caiazzo, N. Raffetto

Departement of Radiation Oncology, Policlinico

Umberto I, Università “Sapienza”, Roma, Italia

Purpose: Radiation therapy has been reported to be effec-
tive in palliating painful bone metastases. Vertebral meta-
stasis are very frequent, particularly in some type of can-
cer. Our experience concerns 120 patients with vertebral
metastasis from prostate carcinoma. The end-point is to
value measurement of response to radiation therapy.

Methods and Materials: From 1995 to 2010, 120
patients affected by vertebral metastasis from prostate
carcinoma underwent palliative radiotherapy, with three
different schedules: 48 patients were submitted to 30 Gy
(3 Gy/die); 59 patients were submitted to 20 Gy (4
Gy/die); 30 patients were submitted to 8 Gy in a single
fraction. All patients underwent therapy with bisphospho-
nates.
The primary end-point was patient-assessed pain relief,
evaluated on VAS scale.
We valuated partial (reduction of pain at least 2 points)
and complete (suspension of narcotic pain medication)
pain relief and response duration.

Results: Partial pain relief was 75% for the 30 Gy/ten
fraction group, 62% for the 20 Gy/five fraction group and
69% for the 8 Gy single treatment.
Complete pain relief was 41%, 35% and 37% respective-
ly. 
No significant side effect was observed, except for
dysphagia G1-2 RTOG in dorsal vertebral metastasis.

Conclusion: Radiation therapy achieve a complete
palliation of pain in bone metastasis and the use of
bisphosphonates with external-beam radiotherapy impro-
ve the outcome in terms of pain, with good tolerance.

P152
OSTEONCOLOGY TEAM AS MULTIDISCIPLINARY
CARE OF PATIENTS WITH SPINAL METASTASES

F. Vidiri*, A. Ciabattoni*, A. Verì°, S. Vitale°, M.A. Mirri*

*UOC Radioterapia; °UOC Oncologia Medica, Azienda

Complesso Ospedaliero San Filippo Neri, Roma

Purpose: Spinal metastases are frequent in cancer patients
and they can determine serious morbidities. Radiotherapy
(RT) represents an efficacious treatment in relieving sym-
ptoms or preventing complications. To improve the clini-
cal assessment of patients with spinal metastases at San
Filippo Neri Hospital in Rome, an Osteo-Oncology
Multidisciplinary Unit has been activated from June
2009.

Matherials and Methods: The Team is operating twice
a month and it is composed by two medical oncologists,
one specialist in palliative care, one radiation oncologist,
one orthopedic surgeon, one interventional radiologist
and a neurosurgeon. Each patient is submitted to different
therapies on the basis of symptoms urgency and clinical
indications.

Results: From June 2009 to March 2011, 57 patients
with spinal localization (13 males and 44 females;
median age 61 ys) have been followed, on which 120
multidisciplinary consultations have been performed. All
but 7 patients presented pain and 12 (21%) of them neu-
rological symptoms, low performance status or short life
expectancy. Sites of primary tumors were breast (60%),
prostate (15%), lung (15%) and other tumors (10 %);
45% had single vertebral metastases and 55% had multi-
ple; 52% of them presented spine and other bone sites.
Moreover 64% of the patients had only skeletal metasta-
sis and 36% visceral and bone. 31 patients (59%) recei-
ved radiotherapy and 19 of them underwent more than
one treatment on the spine; 12% of the patients were sub-
mitted to vertebral surgery, 13% to percutaneous verte-
broplastic and 16% treated with zoledronic acid.
Response was assessed according to back pain, corre-
sponding to reduction or total abandonment of analgesic
drugs in 52 patients (93%) and recovery of neurological
symptoms after treatment in 7 patients. 
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Conclusions: Our experience suggests that a multidi-
sciplinary group dedicated to the treatment of spinal
metastases is feasible and useful to decreases the number
of visits and optimizes the pathways.

DIAGNOSTICA PER IMMAGINI E TRATTAMENTI
NON CHIRURGICI DEL MODULO POLMONARE

SOLITARIO

P153
THE USE OF FDG PET-CT IN RADIOTHERAPY
PLANNING AND RESPONSE EVALUATION AFTER
FRACTIONATED STEREOTACTIC RADIATION
THERAPY FOR SOLITARY LUNG LESIONS

G. Apicella1, I. Manfredda1, V. Ruggieri1, S. Torrente1,
C. Secco2, G. Sacchetti3, M. Krengli1

1Department of Radiotherapy; 2Medical Physics;
3Nuclear Medicine, University Hospital “Maggiore della
Carità”, Novara, Italy

Purpose: We describe our experience about the use of
FDG-PET in the planning phase and it’s application in the
assessment of clinical response of primary or metastatic
lung tumours treated with fractionated stereotactic body
radiation therapy (fSBRT).

Materials and Methods: Between November 2009
and November 2010, 11 pts were treated for 8 primary
NSCLC, 1 recurrent NSCLC and 2 metastatic lung
lesions. All patients underwent a planning free-breathing
slow-acquisition CT scan, with 3 mm slices thickness in
order to register the “envelope” of all the tumour posi-
tions during the respiratory cycle. All patients were sub-
mitted to FDG PET/CT scan in the same position. The CT
and PET/CT data sets were transferred to the planning
workstation (Philips Pinnacle® v8. , Milipitas, CA) and
co-registered. GTV was defined on lung-windows slow-
CT scan and CT-PET fusion was used in order to indenti-
fy the volume of metabolically active lesion and through
automatic tresholding to extract its volume plus the inter-
nal margin accounting a single step for the effect of the
respiratory motion. PTV obtained adding 3 mm of set up
margin was enclosed by the 90% isodose. Treatment was
planned with Philips Pinnacle® v8. using 6 MV photon
beams no-coplanar dynamic arcs. Dose was gradually
escalated over the time, starting with a 25 Gy in 5 frac-
tions schedule and reaching a 45 Gy in 3 fractions sche-
dule for the last 2 patients (corresponding to a BED of
112 Gy). Set up reproducibility was assessed by means of
a frameless method based on a surface imaging
(AlignRT®, London, UK) and Electronic Portal Imaging.
Patients were submitted to restaging with CT and/or
18FDG-PET. 

Results: After about 6 months (range 2-7) from the
end of fSBRT lesions’ diameters and/or SUV were eva-
luated. We recorded 3 CR, 1 PR and 5 PD (1 patient is
now waiting for restaging). No acute nor late toxicities
were reported. 5/11 patients were submitted to a second
restaging, showing the following results: 3 CR, 1 SD and
1 PD. 

Conclusions: Fractionated stereotactic radiotherapy

for lung lesions based on PET-CT imaging is a feasible
and safe procedure. Toxicity profile in 11 pts was excel-
lent, and clinical outcome seems good too. The utility of
FDG PET scan in response evaluation after fSBRT was
not clear in our small series and it’s role in evaluating the
biological effects of fSBRT are being to be explored in
literature.

P154
STEREOTACTIC BODY RADIOTHERAPY IN LUNG
SOLITARY NODULE

M. Maglio, M.T. Falco, E. Clarke, M.F. Osti, G. Minniti,
G. Scalabrino, C. Proietti, R. Maurizi Enrici

Cattedra di Radioterapia, 2^ Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”

Background: Recent technological developments in
radiotherapy led to a new approach to treatment of
patients with localized lung lesions. Stereotactic radiothe-
rapy uses advanced technologies to deliver a powerful
ablative dose in small localized tumors in different loca-
lizations.

Materials and Methods: Stereotactic radiation therapy
consists in ultra high dose radiation delivered to very
small volumes almost equal to the original tumor volume
(GTV). Because of very small margins implied and high
dose gradient, precise localization and organ motion are a
major concern to properly deliver therapy on body struc-
tures. Thus the need of very sophisticated imaging and
technology which allow to safely deliver ablative doses.
Our study consists of 76 patients and 98 lung lesions trea-
ted from June 2007 and June 2011. Age ranged between
47 and 90 years; 47 were male and 29 female. In 34 cases
were treated lung metastases (5 from rectum, 3 from
colon, 2 from uterine, 2 from kidney, 4 from breast, 3
from melanoma, 1 from esophagus, 1 from ovary, 1 from
prostate, 1 neuroendocrine, 1 from unknown cancer), in
the other 26 cases pulmonary localizations from primiti-
ve lung cancer were treated (2 SCLC and 25 NSCLC).
Maximal volume of treated lesions was 129.13cc, median
12.80 (range 1.60 – 129.13). A total of 98 lesions were
treated. Patients received total doses ranging from 21 to
45 Gy delivered in one or three fractions of 7-30 Gy.
Median follow-up was 6.4 months (1-36).

Results: To reach ablative dose, different schedules
were used with dose levels depending on tumor aggressi-
veness, size, localization and eventual prior therapies.
Our series reported lower incidence of acute and late toxi-
city when compared to conventional fractionation. All
patients were treated using Body Fix immobilization
devices, successively underwent MultiSlice CT simula-
tion and a conformal 3D plan was compiled. In 24 cases
(treatments from June 2007 to November 2008) patient’s
positioning was executed using Infra Red Exac Trac loca-
lization device (Brain Lab); prior to therapy all cases
were also submitted to Portal Imaging to compare IR
localization and conventional 3D positioning and after-
wards all cases were submitted to a control CT where tar-
gets were fused to evaluate eventual malposition. In the
other 73 cases (treatments from December 2008 to June
2011) all patients were submitted to a control cone beam
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CT (IGRT) where targets were fused to evaluate eventual
malposition. Radiation was delivered with non coplanar
arcs, photons of 6 MV of energy delivered by a Linac and
using dynamic micromultileaf collimator (Brain Lab). 
No severe (> Grade III) acute and late toxicity were
reported.
Six patients recurred at 21 months, and they are going to
be submitted to a new SBRT treatment.

Conclusions: Although the limited number of patients
enrolled in this series and short follow up, our study con-
firm the high efficacy of SBRT with a 97% local control,
optimal tolerance without differences in response regar-
ding size, type, site and histology.

P155
THORACIC STEREOTACTIC BODY RADIATION
THERAPY (SBRT) IN SINGLE FRACTION:
EVALUATION OF LUNG TOXICITY

L. Marino1, A. Seca1, G. Borzì1, G. Salaniti1, V. Franco1,
A.M. Di Grazia1

1REM radioterapia. Catania

Introduction: Thoracic Stereotactic Body Radiation
Therapy (SBRT) delivered to primary and secondary lung
tumors in single fraction has been associated with a
favourable safety profile. The aim of this study is to eva-
luate and to identify the risk of lung toxicity as radiation-
pneumonitis (RP) early.

Materials and Methods: Patient with primary or
secondary lung tumors were treated with a dose of 20-24
Gray in single fraction SBRT. Patients were required to
have solitary lesions, peripheral or central, less than 3 cm,
KPS 70, life expectancy > 6 months. All lesions were
treated to the planning target volume (PTV) enclosing at
least 90% isodose. PTV was 10 mm margin around the
tumor in the transversal plane and 15 mm in cranial-cau-
dal direction. Radiation doses, V5, V10, V20 and mean
lung dose (MLD) data points were extracted from the
dose-volume histogram (DVH). In all patients RP, accor-
ding the RTOG scoring system, were evaluated with com-
puted tomography at 45 days after RT.

Results: From December 2010 to April 2011, 1
patient with non-small cell lung cancer and 9 with lung
metastases were treated. Median age at treatment was 65 
years (range 50-77). Median Karnofsky performance sta-
tus was 100 (range 70-100). Median PTV volume was
11.98 cc (range 2.28- 20.92). V5, V10, V20 and MLD
were 6.96 %, 2.7%, 0.68% and 3.9 Gy respectively. G2
RP was noted in 1 patient.

Conclusions: SBRT in single fraction and in select
cases seems to be feasibile with very low toxicity profi-
les. Longer follow-up is necessary to evaluate long term
results.

P156
FEASIBILITY AND SAFETY OF STEREOTACTIC
BODY RADIOTHERAPY IN ELDERLY PATIENTS
WITH EARLY-STAGE NON-SMALL CELL LUNG
CANCER AND SEVERE COMORBIDITIES

M.A. Mirri*, A. Di Marzo*, V. Ciccone*, F. Vidiri*,
A. Ciabattoni*

*UOC Radioterapia. Azienda Complesso Ospedaliero San

Filippo Neri, Roma

Purpouse: To assess stereotactic body radiotherapy
(SBRT) feasibility and toxicity for stage I-II non-small
cell lung cancer in a population of elderly patients with
severe comorbidities.

Materials and Methods: Between June 2007 and
February 2011, 20 patients affected by I and II stage pri-
mary lung cancer were treated with SBRT on 22 lesions .
The median age was 77 years (range, 64-90). Eleven
patients were histologically diagnosed and nine only cli-
nically assessed due to the precarious respiratory condi-
tions. All patients were medically inoperable: nine
patients (45%) for a diagnosis of chronic lung disease
with a significantly reduced respiratory function, ten
(50%) for both chronic lung disease and severe cardiova-
scular co-morbidities and one (5%) for a progressive
aplastic anemia. The median FEV1 of the patients was 1.5
liter (range: 0.5–4.5 liter), and the FEV1/forced vital
capacity ratio was 45 % (range: 39–90%). Two patients
were dependent on continuous oxygen therapy. CT scan
plus PET co-registration images were used for target deli-
neation. Ten lesions received 40 Gy in 5 fractions and
twelve 36 Gy in 3 fractions, depending to the central or
peripheral of the lesion localization.. All patients were
treated on alternate days. Treatment time was approxima-
tely 20 min per fraction. Follow-up was performed every
three months for the first two years by means of clinical
examinations and CT o CT/PET scan. Lung toxicity was
graded by LENT-SOMA score.

Results: At a median follow-up of 18 months (3-48
months) sixteen patients are alive and four are dead for
local and/or systemic progression of disease. All patients
concluded the prescribed treatment in the scheduled time.
The local tumour control was 83 % after 6 months and 79
% at 12 months. 18% of patients developed regional
relapse, about 8 months after SBRT. Four patients expe-
rienced systemic cancer progression after a median inter-
val of eight months. One patient developed temporary
chest pain not requiring medications and three patients
reported temporary increased dyspnea. Four patient expe-
rienced a reduction of the performance status in the three
months immediately after SBRT with complete recovery
at six months. In the most of patients radiological chan-
ges in the lung parenchyma, suggesting acute pneumoni-
tis or fibrosis, were seen, without clinical relevance.

Conclusion: In our experience SBRT was an effective
and safe treatment modality for elderly patients with
early-stage non-small cell lung cancer, having severe co-
morbidities. SBRT results advantageous both for elderly
and frail patients because it reduces the number of frac-
tions, transfers and lost work-days for caregivers.

P157
FRACTIONATED STEREOTACTIC RADIOTHERAPY
IN EARLY STAGE PRIMARY LUNG CANCER AS
ALTERNATIVE TO THE SURGERY: OUR
INSTITUTIONAL EXPERIENCE.



| 204 | XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011

Posters

A.D. Seca, G. Mazzone, L. Marino, G.R. Borzì,
A.M. Di Grazia

REM Radioterapia. Catania

Introduction: To report the effects of fractionated
Stereotactic Radiotherapy in the treatment of early stage
primary lung cancer using 3D conformal arc technique.

Materials and Methods: Patients with early stage pri-
mary lung cancer were treated with fractionated
Stereotactic Radiotherapy using different dose regimen of
10, 13 and 15 Gray in three or four fractions every other
day. A CT of control was realized at 3, 6 and 12 months
after treatment and the attended result was a reduction of
50% in extension.

Results: Since January 2003 to April 2010 a total of
72 patients were treated in our institution. Median age
was 76 years old (range 61-88); primary lung cancer
stage was cT1-T2 N0. All patients were affected by other
co-morbidities (e.g. BPCO, diabetes and heart diseases)
and judged inoperable.
At the first control after treatment (3 months) in 11
patients (15%) lesion disappeared, in 25 patients (35%)
lesion reduced of 50% in extension and in 36 patients
lesion remained stable. After sixth months was observed
an increasing percentage of patients with reduced lesion
(45%); in 40% lesion remained stable or increased very
slowly. At one year results were confirmed. Only two gra-
des ≥ 2 toxicity were observed.

Conclusions: Fractionated Stereotactic Radiotherapy
seems to be a valid and feasible alternative to the surgery
in early stage primary lung cancer for inoperable patients
and an increase of dose or number of fractions could
reduce percentage of local failure. 

LA SPERIMENTAZIONE RADIOBIOLOGICA
IN ITALIA

P158
COMPLICATION PROBABILITY MODEL FOR
SUBCUTANEOUS FIBROSIS BASED ON
PUBLISHED DATA OF PARTIAL AND WHOLE
BREAST IRRADIATION

M. Avanzo1, M. Trovò2, J. Stancanello3, R. Jena4,
M. Roncadin2, M.G. Trovò2, E. Capra1

1Servizio di Fisica Medica; 2Struttura Complessa di
Oncologia Radioterapica, Centro di Riferimento
Oncologico, 33081 Aviano (PN); 3Strategy, Innovation
and Collaborations, Siemens AG Healthcare, Erlangen
91052, Germany; 4Oncology Centre, Cambridge
University Hospitals NHS Foundation Trust, Cambridge
CB2 0QQ, UK

Scopo: implementare un modello di Normal Tissue
Complication Probability (NTCP) per la fibrosi sottocuta-
nea radio-indotta della mammella che includa gli effetti di
frazionamento, volume irradiato, e trattamento accelerato
nella radioterapia parziale della mammella (Partial Breast
Irradiation, PBI).

Materiali e Metodi: Sono stati studiati modelli di
NTCP di Lyman con e senza correzione per l’effetto del

riparo incompleto nel trattamento PBI accelerato (APBI).
Nei modelli si è considerato inoltre il tempo di latenza
dell’insorgenza della fibrosi. I parametri biologici della
fibrosi sottocutanea della mammella sono stati ricavati
eseguendo un “fit” dei dati di incidenza di fibrosi riporta-
ti nella letteratura della radioterapia della mammella.
Come test preliminare dell'accuratezza del modello, si è
confrontato l’NTCP calcolato con l'incidenza di fibrosi
sottocutanea riscontrata su 35 pazienti trattate nel nostro
istituto con PBI non-accelerata.

Risultati: Il modello senza correzione per il riparo
incompleto offer il miglior accordo tra NTCP calcolato ed
incidenza di fibrosi sul campione di pazienti. La nostra
analisi suggerisce un valore di / di 2 Gy per la fibrosi,
tipico dei tessuti a risposta tardiva. Abbiamo ottenuto un
parametro di effetto volume di n=0.08, una pendenza
della curva dose-risposta di m=0.17, ed una dose biologi-
ca efficace uniforme (BEUD) corrispondente a 50% di
NTCP di 119.7 Gy. L’NTCP medio calcolato nelle nostre
pazienti è di 4.9% con intervallo di confidenza del 95% di
0%-10.4%. Il 5.7% dei nostri pazienti ha manifestato
fibrosi di grado 2 dopo un follow-up medio di 10 mesi.

Conclusioni: I risultati preliminari indicano che il
modello di NTCP da noi implementato, che incorpora gli
effetti del frazionamento, del volume trattato e del tempo
di latenza è in buon accordo con i nostri risultati clinici.
E’ in corso la validazione clinica del modello mediante
uno studio prospettico. 

P159
INTEGRATION OF GEOMETRICAL, DOSIMETRICAL
AND RADIOBIOLOGICAL PARAMETERS IN A
PREDICTIVE MODEL OF RADIATION-INDUCED
CARDIAC TOXICITY FOR THE POSTOPERATIVE
3D-CONFORMAL RADIOTHERAPY (3DCRT) OF
LEFT BREAST CLINICAL VOLUMES

C. Bianchi1, P. Stucchi1, F. Tanzi1, R. Luraghi2,
F. Stucchi2, L. Conte1, P. Antognoni2

1UO di Fisica Sanitaria; 2UO Radioterapia, Azienda

Ospedaliera Ospedale di Circolo e Fondazione Macchi,

Varese

Purpose: To evaluate the clinical usefulness of the inte-
gration of geometrical, dosimetrical and radiobiological
parameters in the construction of a predictive model of
radiation-induced cardiac toxicity for postoperative
3DCRT of left breast clinical volumes. 

Materials and Methods: Forty treatment plans (TP) of
postoperative left breast +/- regional nodes irradiation
were reviewed with the aim of finding a correlation bet-
ween geometrical, dosimetrical and radiobiological para-
meters and to use them for the construction of a previsio-
nal model of radiation-induced cardiac toxicity. The
maximum distance of the heart (MHD) contour as seen in
a beam's eye view of the medial tangential field, to the
medial field edge was calculated for each TP. Cumulative
whole heart dose-volume histograms (DVH) were eva-
luated for 40 TP in order to assess mean heart dose and
D33. NTCP and EUD were determined for each TP by
using a free program for calculating EUD-based NTCP



XXI CONGRESSO NAZIONALE AIRO - Genova, 19-22 novembre 2011 | 205 | 

and TCP in external beam RT (Niemierko), according to
normal tissue parameters of Emami.

Results: Our data were fitted to dose-response curve
of NTCP vs D33 for the excess risk of cardiac mortality
(Eriksson) with NTCP values of <0.002 and D33 of <22
Gy. NTCP was always <0.002 for MHD <2.2 cm. Mean
heart dose correlates to MHD with a quadratic function (
R2=0.81). Our data show that with MHD <2.2 cm NTCP
is acceptable (<0.002), as confirmed by DVH analysis
also for mean heart dose of 5 Gy.

Conclusions: Based on NTCP radiobiological model-
ling, the integration of MHD, D33 and mean heart dose is
feasible in a retrospective series of 40 patients, and these
parameters can easily be incorporated into an useful cli-
nical model for the prediction of cardiac toxicity in breast
cancer patients treated with postoperative 3DCRT to the
left breast clinical volumes. 

P160
IMPACT OF DIETARY ANTHOCYANINS ON
SIDE-EFFECTS OF RADIOTHERAPY FOR BREAST
CANCER: ATHENA (ANTHOCYANIN AND
POLYPHENOL BIOACTIVES FOR HEALTH
ENHANCEMENT THROUGH NUTRITIONAL
ADVANCEMENT) PROJECT

L. Caravatta1, A. Piscopo1, L. Iacoviello2, G. Macchia1,
F. Deodato1, M. Massaccesi1, M. Ferro1, C. Digesù1,
R. Tambaro3, S. Mignogna3, M.B. Donati2,
G. De Gaetano2, V. Valentini4, N. Cellini4,
A.G. Morganti1,3,4

1Radiotherapy Unit; 2Research Laboratories; 3Palliative

care Unit“John Paul II” Center for High Technology

Research and Education in Biomedical Sciences,

Catholic University, Campobasso; 4Radiotherapy

Department, Policlinico A. Gemelli, Catholic University,

Rome, Italy.

Aim: To test the impact of diet supplemented with antho-
cyanin-enriched food on the acute and medium-term side
effects of radiotherapy in breast cancer patients, in a pro-
spective study design.

Patients and Methods: A double blind, randomised,
placebo-controlled clinical trial with 2 parallel arms, high-
anthocyanin breakfast bars and placebo, will be conducted.
Placebo consists of not enriched in anthocyanins breakfast
bars. The administration will start one week before, conti-
nue during and one week after the radiotherapy. The
patients will be included according to criteria for adjuvant
radiotherapy. Hypofractionated (residual breast: 40 Gy in
2.5 Gy/fraction; concomitant boost on tumor bed: 4 Gy in
0.25 Gy/fraction) or standard dose radiotherapy (residual
breast: 50 Gy in 2 Gy/fraction; concomitant boost on tumor
bed: 10 Gy in 0.40 Gy/fraction) will be delivered related to
the low or medium- high risk of recurrence, respectively.
Plasma and/or cell oxidation parameters, inflammatory and
oxidative DNA damage markers will be measured in
blood, DNA extraction and urine samples obtained from
each patient, before, at the end and 1 month after radiothe-
rapy. Bioavailability of administered anthocyanins will be
evaluated in urine samples by LC-MS techniques. The pri-

mary end-point will be the acute toxicity evaluation. The
secondary end-points are late toxicity, cosmetic results,
local control, and survival evaluation. Clinical endpoints
will be assessed, at the end,1, 6 and every 12 months after
the radiotherapy. 

Results: A pilot phase to define the bioavailability of
anthocyanin-enriched breakfast bars supplements in
volunteers blood samples has been started. Highly antho-
cyanin-enriched 50 g-portion of breakfast bars containing
approximately 550 mg of anthocyanins were provided.

Conclusions: The principal aim of this project will be
to instate anthocyanins among the health promoting die-
tary polyphenols as effective protection agents against
side effects from radiotherapy.

P161
PROTEOMIC STUDY OF CELLULAR RESPONSE
TO FRACTIONATED IONIZING RADIATION IN
MCF-7 AND MCF10A CELL LINES

N. Di Muzio, M. Ripamonti, B. Pappalardi,
P. Portanova, B. Giglioni, M. Vasso, C. Gelfi, M.C. Gilardi

Institute of Bioimaging and Molecular Physiology,
C.N.R. Segrate, Italy L.A.T.O. HSR Giglio, Cefalù, Italy
University of Milan, Italy; San Raffaele Hospital, Milano,
Italy , Radiation Therapy Department University of
Milano Bicocca, Italy

Ionizing Radiation(IR) is widely used to treat oncological
patients.Cytotoxic effect from IR is a complex phenome-
non involving DNA breaks,production of free oxygen
radicals, alteration of functional proteins,cell cycle pro-
gression and apoptotic mechanisms.A damage to cellular
DNA is responded by an assortment of biochemical
pathways whose function is to repair DNA lesions and
minimize mutations.Understanding the molecular mecha-
nisms involved in the response of normal and tumoral
cells to different fractionated IR exposures has a crucial
role in improving radiotherapy and radiochemotherapy
effects.Following this purpose a preliminary study was
conducted on human breast normal cell line (MCF10A)
and tumor cell line (MCF7),to set up methodological stra-
tegies to approach patient management. In order to eva-
luate the molecular effects of fractionated therapy,a pro-
teomic approach was used to identify differentially
expressed proteins during fractionated schedules.MCF7
and MCF10A cell lines were irradiated with 2 Gy or 8 Gy
daily doses for 10 days.24 hours after each irradiation
dose,cells were harvested and protein extract analyzed by
Two-dimensional in gel Electrophoresis(2D-DIGE) ver-
sus proteins from untreated cells.In 2D-DIGE
technique,all proteins represented in a biological sam-
ple,are labeled by means of fluorescent molecules that
enable proteins detection in a polyacrylamide gel and the
production of protein maps.Abundance of labeled protein
spots in the gel was quantified and differential analysis
was performed using ANOVA and multivariate statistical
analysis performed by Progenesis SameSpot
software.The differentially expressed spots were identi-
fied by MALDI-ToF/ToF and ESI MS/MS.The identified
proteins were classified according to their functional pro-
perties and the different involvement in metabolic
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pathways.The same proteins set was found changed after
2Gy and 8Gy IR exposure,however 8 Gy irradiation,yield
a more relevant effect on up- or down-regulation of the
protein expression.A general down-regulation of proteins
related to cell cycle progression and cell metabolism was
prevalently found under 8 Gy IR treatment in both cell
lines.These results could provide new insights to elucida-
te molecular mechanisms adopted by cancer cells to sur-
vive after an irradiation-induced damage,opening new
avenues in the selection of appropriated therapies to
counteract cancer growth.They also could offer to clini-
cians the rationale for choosing fractionated radiation the-
rapy

P162
CYCLIC NUCLEOTIDE RESPONSE ELEMENT
BINDING PROTEIN (CREB) ACTIVATION
PROMOTES SURVIVAL SIGNAL IN HUMAN K562
ERYTHROLEUKEMIA CELLS EXPOSED TO
IONISING RADIATION/ETOPOSIDE COMBINED
TREATMENT

M. Di Tommaso, Di Pietro°, A. Cataldi°, R.A. Rana°,
M. Rapino*, D. Genovesi, G. Ausili Cèfaro

U.O. Radioterapia Oncologica Ospedale Clinicizzato,

Università “G. D’Annunzio” Chieti; °Dipartimento di

Biomorfologia, Cattedra di Anatomia Umana Università

“G. D’Annunzio” Chieti; *Istituto per i Trapianti

d’Organo e Immunocitologia Università “G.

D’Annunzio” Chieti

Introduction and Purpose: Anticancer therapy addresses
the destruction of tumour cells which try to counteract the
effect of drugs and/or ionising radiation. 
Thus the knowledge of the threshold over which the cells
do not resist such agents could help in the setting up of
therapy protocols. 
Since a key role was assigned to Cyclic nucleotide
Response Element Binding protein (CREB) multigenic
family (which is composed of several nuclear transcrip-
tion factors involved in c-AMP signalling in cell differen-
tiation, proliferation, apoptosis, survival and adaptive
response and in hematopoiesis and acute leukemias),
attention was paid to the activation of Erk cascade and of
the downstream kinases and transcription factors such as
p90RSK and CREB.

Materials and Methods: K562 erythroleukemia cells
were grown in suspension in HEPES-buffered RPMI
1640, supplemented with 10% FCS, glutamine, penicil-
lin/streptomycin in controlled atmosphere (5% CO2 in
air). Etoposide (7 M) was maintained in culture for 1 h
prior to exposure to ionizing radiation and washed out.
Cells were then irradiated at room temperature by a
Mevatron 74 Siemens Linear Accelerator (photonic ener-
gy: 10 MV) administering 1.5, 6 and 15 Gy (dose rate 3
Gy/min). Treated cells were reseeded in fresh medium
and processed for experiments. For Western blotting ana-
lyses and immunocytochemistry cells were recovered 1 h
after ionizing radiation exposure, while for cell cycle ana-
lysis were recovered 1 h and 24 h after.

Results: K562 erythroleukemia cell survival to 1.5

Gy ionising radiation with or without etoposide treatment
seemed to involve Erk phosphorylation which, regulating
p90 RSK, should activate CREB. 
In parallel, p38 MAP kinase activity down-modulation,
along with low caspase-3 activity, and no modification of
Bax and Bcl2 levels, supported such evidence. 

Conclusions: Thus, endogenous CREB activation,
triggering a potent survival signal in K562 cells exposed
to 1.5 Gy with or without etoposide, led us to suggest that
using specific inhibitors against CREB, such as modified
phosphorothionate oligodeoxynucleotides (ODN) corre-
sponding to CREB-1 sequence, anticancer therapy effica-
cy could be improved.

P163
ROSIGLITAZONE ATTENUATES PULMONARY
FIBROSIS

C. Gerini1, M. Sottili1, M. Mangoni1, I. Desideri1,
T. Masoni1, S. Bertocci1, I. Meattini1, V. Torrini2,
S. Gelmini2, F. Castiglione3, E. Vanzi4, A. Bottoncetti4,
A. Pupi4, G. Biti1

1Dipartimento di Fisiopatologia Clinica - Sezione di
Radioterapia, Università di Firenze; 2Dipartimento di
Fisiopatologia Clinica - Sezione di Biochimica Clinica,
Università di Firenze; 3Dipartimento di Area Critica
Medico Chirurgica, Università di Firenze; 4Dipartimento
di Fisiopatologia Clinica - Sezione di Medicina Nucleare,
Università di Firenze

Background: Pulmonary fibrosis is a progressive scarring
disease, characterized by excessive collagen and extracel-
lular matrix accumulation and anatomic remodelling, that
cause decreased gas exchange and reduced pulmonary
compliance. Current therapies for this condition are large-
ly ineffective.
Rosiglitazone (RGZ) is a peroxisome proliferator activa-
ted receptor (PPAR) gamma agonist with anti-inflamma-
tory, antifibrotic and antineoplastic properties. In animal
models bleomycin is a helpful tool for inducing lung inju-
ry, studying lung fibrosis pathogenesis and for investiga-
ting the efficacy of new antifibrotic drugs. The aim of the
study was to evaluate RGZ radioprotective effect on a
murine model of late fibrotic and inflammatory pulmona-
ry damage.

Materials and Methods: C57BL/6 mice were treated
with the radiomimetic agent bleomycin 40 mg/Kg every
2 days for 5 administrations, with or without RGZ (5
mg/Kg/day) started 24h before bleomycin treatment. To
obtain an independent qualitative and quantitative measu-
re for lung fibrosis we used high resolution CT, perfor-
med twice a week during the observation period.
Hounsfield Units (HU) of section slides from the upper
and lower lung region were determined. On day 31 mice
were sacrificed and lungs collected for histopathological
and quantitative Real-Time RT-PCR analysis. 

Results: Starting from the 10th day of bleomycin tre-
atment, mice showed typical CT features of lung fibrosis,
including irregular septal thickening, and patchy periphe-
ral reticular abnormalities with intralobular linear opaci-
ties. Accordingly, HU lung density was dramatically
increased. RGZ markedly attenuated the radiological
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signs of fibrosis and strongly inhibited HU lung density
increase (60% inhibition at the end of the observation
period). Histological analysis revealed that in bleomycin-
treated mice fibrosis involved 50-55% of pulmonary
parenchyma and caused an alteration of the alveolar
structures in 10% of parenchyma, while in RGZ-treated
mice fibrosis involved only 20-25% of pulmonary paren-
chyma without alterations of the alveolar structures. 
Real-Time RT-PCR analysis showed that RGZ significan-
tly inhibited bleomycin-induced TGF , IL-6 and Mmp13
gene expression.

Conclusions: These results demonstrate that RGZ
exhibits a protective effect on pulmonary fibrosis and
significantly reduces inflammation following bleomycin
treatment. Thus, although further investigations are
necessary, RGZ could be proposed as radioprotective
agent. 

P164
HISTONE DEACETYLASE INHIBITOR, MS-275,
INCREASES RADIATION RESPONSES OF
PRECLINICAL PROSTATE CANCER MODELS

G.L. Gravina1,2, C. Festuccia2, F. Marampon1,2,
P. Bonfili1, M. Di Staso1, P. Franzese1, R. Fanini1,
L. Di Nicola1, M. Cerasani1, C. Fardella1, M. Angelini2,
A. Lenzi3, E.A. Jannini4, V. Tombolini1,2

1Department of Experimental Medicine, Division of
Radiotherapy; 2Radiobiology Laboratory University of
L’Aquila, Italy; 3Department of Fisiopatologia Medica,
University “La Sapienza”, Rome, Italy; 4Course of
Endocrinology and Medical Sexology, Department of
Experimental Medicine, University of L’Aquila, L’Aquila,
Italy

Aims: Histone deacetylase (HDAC) inhibitors, known as
modulators of chromatin arrangement and gene expres-
sion, represent a class of anticancer agents that hold par-
ticular potential as radiation sensitizers. The aim of this
study is to evaluate the role of MS275, a novel HDAC
inhibitor, in association with radiotherapy exploring the
potential underlying biological mechanisms.

Methods: Changes in tumor cell growth and apopto-
sis upon different concentrations of MS275 and time of
culture were measured. The in vitro antitumor effects of
this HDAC inhibitor was also measured in association
with ionizing radiation (0-6 Gy) in order to better define
the radiosensitizing properties of this inhibitor. Finally,
the radiosensitizing effects of MS275 was studied in two
well-known in vivo models of aggressive prostate cancers
(22rv1 and PC3 xenografts)

Results: The blockade of HDAC activity by MS275
was associated to dose-dependent reduced cell prolifera-
tion and induction of apoptosis as measured by caspase
activity and PARP cleavage. As suggested by clonogenic
survival assays, strongest synergism with radiation was
achieved when Pca cells were pre-treated with MS275
and the inhibitor was further maintained during irradia-
tion. The molecular mechanisms underlying the synergi-
stic effects were partially due to the differential expres-
sion of several oncoproteins (EGFR, AKT, PTEN) as well
as to DNA damage repair proteins (DNA-PK, and

Rad51). The in vivo treatment of a combination of
MS275 with ionizing radiation increased the percentage
of complete responses and reduced the number of mice
with tumor progression. 

Conclusions: Our results provide a rationale for com-
binatorial treatment using radiotherapy and HDAC inhi-
bitors as promising therapeutic approach for the manage-
ment of biological aggressive prostate tumors which are
largely resistant to conventional radiotherapy.

P165
RAS/MEK/ERK-C-MYC AXIS ORCHESTRATES A
REGULATORY NETWORK REQUIRED FOR THE
MAINTENANCE OF RADIORESISTANCE IN 22RV1
PROSTATE CANCER CELL LINE

F. Marampon**, G.L. Gravina, P. Bonfili*, M. Di Staso*,
P. Franzese*, L. Di Nicola*, C. Fardella, E. Varrassi,
M. Cerasani, M.E. La Verghetta, V. Tombolini

Department of Experimental Medicine, Division of
Radiotherapy and Radiobiology Laboratory, University
of L’Aquila Via Vetoio, Coppito 2, 67100, Italy. L’Aquila;
*U.O. Radioterapia, Ospedale S. Salvatore - Coppito -
L’Aquila

Scope: Molecular markers have the potential to serve not
only as prognostic factors but may be targets for new the-
rapeutic strategies and predictors of response in a range
of cancers. Prostate cancer (Pca) development and pro-
gression is predicated on a series of genetic and epigene-
tic events within the prostate cell and its milieu. Several
molecules have been identified as involved in cancer cell
chemo- and radio-resistance in Pca. c-Myc and
Ras/MEK/ERK-pathway deregulation is common in
human Pca. Our recent data show that the
Ras/MEK/ERK-pathway uncontrolled activity leads to an
abnormal c-Myc protein accumulation suggesting the
possibility that these two lesions can cooperate in promo-
ting cancer radioresistance. 

Materials and Methods: Human 22rv1 prostate cancer
cell line was treated with U0126, a specific MEK/ERK
inhibitor. 22rv1 cancer cells were stably infected with an
doxycyline-inducible shRNA retrovirus encoding for a
sequence directed to c-Myc (Anti-c-Myc 22rv1).In vitro
and in vivo experiments were performed.

Results: MEK/ERK inhibition by U0126 reduced the
growth and clonogenic potential of 22rv1 cell line affec-
ting the cells radiosensitiveness in vitro and in xenotran-
splanted mice. These events were correlated to a c-Myc
protein down-regulation. To address the role of c-Myc in
Pca cells radioresistance, anti-c-Myc 22rv1 cancer cells
were untreated or treated with doxycyline and than expo-
sed to various radiation doses. c-Myc gene silencing
increased the growth and clonogenic potential of 22rv1
cell line in vitro drastically improving the inhibition rate
of the tumor xenografts after the radiation. These events
were correlated with a reduction of DNA protein kinase
catalytic subunit (DNA-PKcs) known to be essential in
the maintenance of a radioresistant phenotype. The c-
Myc silencing also caused a severe reduction in the
vascular bed. 

Conclusion: Our results show that the disruption of
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Ras/MEK/ERK/c-Myc axis enhances radiosensitivity of
prostate cancer cells. Particularly we shown for the first
time the key role of c-Myc in inducing and maintaining
the radioresistant phenotype of prostate cancer cells. The
data suggest that c-Myc leads to radioresistance by con-
trolling the expression of DNA-PKcs. These data indica-
te that the Ras/MEK/ERK/c-Myc axis disruption can
increase the effect of radiotherapy indicating that much
effort should be made to identify specific inhibitors of c-
Myc capable of increasing the prostate cancer radiosensi-
tivity.

P166
MEK/ERK INHIBITOR U0126 INCREASES THE
RADIOSENSITIVITY OF RHABDOMYOSARCOMA
CELLS IN VITRO AND IN VIVO BY DOWNREGU-
LATING GROWTH AND DNA REPAIR SIGNALS

F. Marampon**, G.L. Gravina, P. Bonfili*, M. Di Staso*,
P. Franzese*, L. Di Nicola*, C. Fardella, E. Varrassi,
M. Cerasani, M.E. La Verghetta, V. Tombolini

Department of Experimental Medicine, Division of

Radiotherapy and Radiobiology Laboratory, University

of L’Aquila Via Vetoio, Coppito 2, 67100, Italy. L’Aquila;
*U.O. Radioterapia, Ospedale S. Salvatore - Coppito -

L’Aquila

Scope: Multimodal treatment has improved the outcome
of many solid tumors, and in some cases the use of radio-
sensitizers has significantly contributed to this gain.
Activation of the extracellular signaling kinase pathway
(MEK/ERK) generally results in stimulation of cell
growth and confers a survival advantage playing the
major role in human cancer. The potential involvement of
this pathway in cellular radiosensitivity remains unclear.
We previously reported that the disruption of c-Myc
through MEK/ERK inhibition blocks the expression of
the transformed phenotype; affects in vitro and in vivo
growth and angiogenic signaling; and induces myogenic
differentiation in the embryonal rhabdomyosarcoma
(ERMS) cell lines (RD). This study was designed to exa-
mine whether the ERK pathway affects intrinsic radio-
sensitivity of rhabdomyosarcoma cancer cells. 

Materials and Methods: Exponentially growing
human ERMS, RD, xenograft-derived RD-M1, and
TE671 cell lines were used for in vitro and in vivo expe-
riments. 

Results: The specific MEK/ERK inhibitor, U0126,
reduced the clonogenic potential of the three cell lines,
and was affected by radiation. U0126 inhibited phospho-
active ERK1/2 and reduced DNA protein kinase catalytic
subunit (DNA-PKcs) suggesting that ERKs and DNA-
PKcs cooperate in radioprotection of rhabdomyosarcoma
cells. The TE671 cell line xenotransplanted in mice sho-
wed a reduction in tumor mass and increase in the time of
tumor progression with U0126 treatment associated with
reduced DNA-PKcs, an effect enhanced by radiotherapy. 

Conclusion: Thus, our results show that MEK/ERK
inhibition enhances radiosensitivity of rhabdomyosarco-
ma cells suggesting a rational approach in combination
with radiotherapy.

P167
PREDICTIVE VALUE OF FDG PET UPTAKE AND
BIOLOGICAL MARKERS IN ANAL CANCER
TREATED WITH CHEMO-RADIOTHERAPY

M.E. Milia1, M. Di Genesio Pagliuca1, L. Turri1, G. Loi2,
G. Sacchetti3, R. Boldorini4, E. Maldi4, J. Antona4,
T. Cena5, C. Magnani5, M. Krengli1

1Radiotherapy; 2Medical Physics; 3Nuclear Medicine;
4Pathology; 5Epidemiology and Biostatistics University

Hospital “Maggiore della Carità”, Novara

Purpose: PET/CT has an emerging role in management of
anal cancer. FDG PET standard uptake value (SUV) and
molecular biomarkers have been identified as prognostic
factors. We analyzed the role of SUV and biological mar-
kers to predict tumour response in anal cancer treated
with chemo-radiotherapy (chemo-RT).

Materials and Methods: From 1997 to 2010, 47
patients (pts), 17 male and 30 female, with mean age 67
years (range 40-95), with biopsy proven anal carcinoma
were treated with CRT. Histology was squamous cell in
35/47 pts, cloacogenic in 9/47 and adenocarcinoma in
3/47. Clinical stage according to TNM was: 3 T1, 18 T2,
22 T3 and 4 T4. 19 had lymph node involvement at pre-
sentation: 1 N1, 12 N2 and 6 N3. 40/47 pts (85%) recei-
ved chemo-RT. Chemo consisted of MMC and 5-FU in
19/40 pts and CDDP and 5-FU in 21/40. Response was
evaluated by clinical examination, endoscopy, CT-scan
and biopsy 2-4 months after end of chemo-RT. PET/CT
for staging and simulation was performed in 41/47 pts.
IMRT was delivered in 8/47 pts and 3D-conformal in
39/47. Dose ranged from 54 to 65 Gy to tumour target
(median 59.4 Gy) and to 45 Gy to the uninvolved lymph
nodes with 1.8 Gy/fx/daily. Maximum (max) and average
(avg) standard uptake values were calculated for each
patient. For 20/47 (43%) pts, KRAS, BRAF, EGFR and
Ki67 expression and mutations were analyzed in histolo-
gical specimens. 

Results: We obtained 22/47 (47%) complete response
(CR), 23/47 (49%) partial response (PR) and 2/47 (4%)
no response. SUVmax and SUVavg significantly correla-
ted with T-stage (p=0,0172 and p=0,0135) and with clini-
cal response (respectively p=0.0023 and p=0.0291).
Histology significantly influenced SUVavg. No signifi-
cant correlation was found between SUV, grading and
increased risk of N+. Higher SUVmax of the primary
tumour was associated with worse disease-free survival.
All pts were wild-type BRAF and 3 mutations of KRAS
were observed. Two pts had high polysomy of EGFR. We
did not found a correlation between EGFR amplification,
KRAS mutations and treatment response. 

Conclusions: SUVmax and SUVavg were associated
with response to chemo-RT. Our results are in accord
with those of the literature and confirm the negative pre-
dictive value of SUVmax and SUVavg and their associa-
tion with a poor DFS. No correlation was found between
neither of biological marker and response.
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P168
PROSPECTIVE STUDY ON IN VIVO DOSIMETRY
OF PELVIC SKIN AND INTRAUTERINE DOSE IN
THE PATIENTS UNDERGOING INTRAOPERATIVE
RADIOTHERAPY FOR BREAST CANCER:
PRELIMINARY RESULTS OF THE ALLEGRO EAEC
PROJECT [FP7/2007-2013] UNDER GRANT
AGREEMENT N° 231965 THE RESEARCH
LEADING TO THESE RESULTS HAS RECEIVED
FUNDING FROM THE EUROPEAN ATOMIC
ENERGY COMMUNITY'S SEVENTH FRAMEWORK
PROGRAMME [FP7/2007-2013] UNDER GRANT
AGREEMENT N° 231965 (ALLEGRO)

R. Orecchia1,5, V. Galimberti2, B.A. Jereczek-Fossa1,5,
E. Rondi4, R. Lazzari1, A. Cecconi1, M.C. Leonardi1,
C. Fodor1, R. Luraschi4, A. Morra1, C. Chifu2,
P. Baratella2, M. Sargenti2, V. Zanagnolo3, D. Franchi3,
F. Cattani4, G. Pedroli4, U. Veronesi1

Dept. of 1Radiotherapy; 2Senology; 3Gynaecology;
4Medical Physics of the European Institute of Oncology,

Milan, 5University of Milan, Milan, Italy

Purpuse: To assess through in vivo dosimetry the dose to
the uterus and pelvic skin (corresponding to ovaries and
potential fetus position) in the breast cancer patients
undergoing breast conservative surgery and intraoperati-
ve electron beam radiotherapy (IORT). 

Material and Methods: Inclusion criteria were as fol-
lows: age > 18 years, female, ECOG ≤2,premenpausal sta-
tus or early postmenopausal status, previous pregnancy and
childdelivery, histological diagnosis of breast carcinoma,
initial stage of disease and unifocal disease, candidiate for
conservative breast surgery, candidate for IORT, conditions

allowing for the understanding the concept, negative pre-
gnancy test, informed consent. Study procedures were:
patient selection, informed consent, gynecological exam +
transvaginal ultrasound (ovary position was marked on the
skin) + preganacy test +/-PAP smear. Then, under general
anaesthesia: intrauterine dosimeter insertion, quadrantecto-
my, positioning of IORT collimator, positioning of the 4
skin dosimeters, abdominal shielding (2 mm Pb). TLD
dosimeters were positioned in 4 regions: sub-diaphragma-
tical and supra-pubic level, US-based ovary sites, intraute-
rine. Then, IORT according to the IEO protocols was per-
formed (IORT of 21 Gy to the tumor bed as full dose exclu-
sive partial breast radiotherapy or IORT of 12 Gy as an
anticipated boost to the tumor bed followed by whole bre-
ast radiotherapy) and dosimeters were removed. After dosi-
meter analysis was performed and the conversion to the
absorbed dose was done. The mean dose with SD and
range were registered.

Results: Between 31/1/2011 and 08/4/2011 5 patients
have been enrolled to the study. The IORT dose of 21 Gy
and 12 Gy was administrated in 3 and 2 patients, respec-
tively. 
The doses in patients (showing for each patient beam
energy, applicator size) are shown in the table 1. The
patient 1 have high subdiaphragmatic dose: the dosime-
ter was not located under the shielding apron

Conclusions: Our preliminary data show that the
intrauterine dose in the breast cancer patients undergoing
IORT can be kept below 10 mGy. Further patient enrol-
lment and dosimetry are warranted in order to demonstra-
te if full-dose IORT might be considered safe in the first
pregnancy trimester, when the foetus is in the lower part
of pelvis. The results of this study will help patient coun-
selling and might avoid unnecessary abortion or mastec-
tomy in pregnant women diagnosed with breast cancer. 

Tab.1: Results of five patients undergoing IORT
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P169
COMBINING RADIATION AND BIOLOGICAL
DRUGS

P. Pedicini1, B. Jereczek-Fossa2,3, B. Vischioni4,
D. Alterio2, F. Cattani5, R. Cambria5, C. Garibaldi5,
C. Fodor2, V. Fusco6, R. Orecchia2,3

1Service of Medical Physics, I.R.C.C.S. C.R.O.B
Regional Cancer Hospital, Rionero in Vulture, Italy;
2U.O. of Radiotherapy, I.E.O. European Institute of
Oncology, Milan, Italy; 3University of Milan, Milan,
Italy; 4Service of Radiobiology, C.N.A.O., Pavia, Italy;
5Service of Medical Physics, I.E.O. European Institute
of Oncology, Milan, Italy; 6U.O. of Radiotherapy,
I.R.C.C.S. C.R.O.B Regional Cancer Hospital , Rionero
in Vulture, Italy

Purpose: a new interpretation and a new way to use the
general biological effective dose (BED) formalism ware
introduced to estimate the effects of heterogeneity in
tumor radiosensitivity for radiotherapy treatments with
or without radiosensitzing agents. 

Materials and Methods: differences in radiosensiti-
vity occur not only among cells belonging into different
cancers histotypes but also within the same cancer or
during the treatment when variable concentration of
radiosensitizing drugs are combined with radiation.
The modified interpretation of BED (mBED) refers to a
change of biological effect due to a change of and, or
just for one of them, rather than a modification due to a
change in dose for fraction or total dose. Here the
mBED solutions arise from surviving fraction curves
and preclinical assessments of Epidermal Growth Factor
Receptor (EGFR) cell membrane expression after
modulated inhibition with increasing concentration of
anti EGFR antibody. Model examples are intended to
demonstrate general effects. 

Results: for an EGFR membrane overexpression, cor-
responding to a reduction in as m=0.02Gy-2 ( / m=10Gy)
with respect to the normal EGFR expression with
=0.04Gy-2 ( / =5Gy), an increase of dose per fraction from
2Gy to 2.28Gy needs to get the same effect with the same
number of fractions of reference schedule with 30x2Gy.
A hypofractionation with 2.65Gy per fraction is from a
subtraction of one week with respect to the reference sche-
dule. Combined treatments with biological drugs need
fractionations modulated on the drug pharmacokinetics.
Modulated soft and strong hypofractionations result from
a subtraction of one and two weeks, respectively.

Conclusions: the mBED method provides a new tool
to estimate the effects of heterogeneity in tumor radiosen-
sitivity in the radiotherapy treatment process. From
mBED we can assess the amount of dose per fraction to
be added or removed because of an increase or a reduc-
tion in tumor radioresistance, respectively.
Whereas the radiotherapy treatment is combined with
radionsitizing drug, the mBED gives fraction sizes modu-
lated on the drug pharmacokinetics allowing new proto-
cols more effective of hypo or hyper fractionations. In
conclusion the mBED method could be used to improve
the overall radiotherapy performances and for a more
appropriate radiobiological analysis, especially in combi-
ned treatment by radiation and biological drugs.

Fig 1.

In vitro hypothetical experiment for correlation between variable
concentration of monoclonal antibody (mAb) EGFR inhibitor and
increased radiosensitivity in Head and Neck cell lines. The poly-
nomial regression line for untreated cells with mAb, provides
α/β=16Gy (α=0.2Gy-1). In order to simulate the in vivo pharma-
cokinetic absorption curve, it was supposed to treat the cell lines
with the following concentrations of EGFR mAb inhibitor: 100,-
61, -37, -22 and 13 nM, respectively (similar data can be found in
the literature [11,12,16]). The corresponding polynomial regres-
sion curves provide α/β=5,-9,-12,-14 and 15Gy (α=0.2Gy-1).
Similar experiments could be set for any type of tumor cell line.

P170
THE EFFECT OF MODIFIED DOSE
FRACTIONATION IN NON SMALL CELL LUNG
CANCER
P. Pedicini1, L. Strigari2, M. Benassi3, R. Caivano1,
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Purpose: To increase the biological effectiveness of
3DCRT and IMRT in Non Small Cell Lung Cancer
(NSCLC), many schemes of dose fractionation were tested
using a biological equivalent dose volume histogram (BE-
DVH) for analysis and as a tool for the assessment and the
choice of fractionation biologically most effective.

Methods and Materials: 22 patients affected by non
resectable NSCLC were treated by standard 3DCRT, and
re planned by SIB-IMRT. The 3DCRT treatment plans
consisted of a prophylactic phase (PP) followed by a the-
rapeutic phase (TP) together with a strategy of limited
treated volume. The PP was further shared in a first phase
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(P1), more toxic for spinalcord and less toxic for joined
lungs, and in a second phase (P2), more toxic for joined
lungs and less toxic for spinalcord. The IMRT consisted
of two phases, S1 and S2, with the same objective of P1
and P2 on therapeutic volumes (TV) and prophylactic
volume (PV). Afterward various fractionation schemes
were tested to transform the DVH in BE-DVH using new
index called "Toxicity Index" which is defined for each of
the organs at risk (OAR) through linear quadratic model
(LQ) with condition of equal radiobiological effect on the
target volume. 

Results: The best 3DCRT fractionation was a strong
hyperfractionation in P1 followed by a moderate hyperfrac-
tionation in P2 and by a hypofractionation in TP. In IMRT
we had a hyperfractionation in S1 followed by a hypofrac-
tionation in S2. The overall treatment gives 4.7% of sparing
(4.3% in IMRT) for spinalcord without significant changes
for joined lungs toxicity (p<0.001). The method, applied in
the case of accelerated fractionation, gives 12.5% of sparing
for spinalcord(7.5% in IMRT), 8.3% of sparing for V20 on
joined lungs (5.5% in IMRT) and significant sparing also
for all the other OARs (p<0.001).

Conclusions: The BE-DVH allows to choose the best
dose fractionation in NSCLC reducing the toxicity for all
the OARs.

Fig.1.

3DCRT-and IMRT-histograms of-mean doses-in-SF- (white-
bars) and-EQ obtained-from BE-DVH-in-MF-(grey-bars) in
fractionation-without-acceleration-(a) and-with acceleration-(b).
The-reduction in-toxicity is-showed by-differences between-
white bars-and grey-bars. Abbreviation: UL1=25%, UL2=30%
of-volume for-joined-lungs; SC=0% of-volume for-spinal-cord;
Es=25% of-volume for-esophagus; He=33% of-volume for-
heart; Li=51% of-volume for-liver.

P171
THE PROTEIN ABETA(1-42) STIMULATED T CELLS
THAT EXPRESS HIGH LEVELS OF P-PKC-DELTA
AND P-PKC-ZETA IN ALZHEIMER DISEASE

F. Perrotti, S. Di Santo, A. Augurio, D. Genovesi,
S. Miscia°, D. Gambi*, G. Ausili Cèfaro

U.O. Radioterapia Oncologica Ospedale Clinicizzato,

Università “G. D’Annunzio” Chieti; °Istituto di

Biomorfologia Università “G. D’Annunzio” Chieti;
*Dipartimento di Oncologia e Neuroscienze Università

“G. D’Annunzio” Chieti

Introduction and Purpose: The protein kinase C (PKC)
family of enzymes is a regulator of transmembrane signal
transduction, and involvement of some PKC isoforms in
T-cell activation has been demonstrated. 
Nevertheless, very little is known about their involvement
in the Amyloid beta (Abeta)-dependent molecular signals
in the T lymphocytes of Alzheimer disease (AD) patients. 
Therefore, the aim of this study was to investigate the
involvement of PKC-alpha, PKC-delta and PKC-zeta
expression and activity in the signaling machinery activa-
ted in Abeta-reactive T cells, in adult healthy individuals,
elderly healthy subjects, and from patients with AD. 

Materials and Methods: We included 40 AD patients,
19 males and 21 females at ages between 58 and 85 years.
The clinical diagnosis of AD was based upon the
Diagnostic and Statistic Manual of Mental Disorders
(DMS IV-R) criteria and criteria of the National Institute
of Neurological Disorders and Stroke-Alzheimer’s
Disease and Related Disorders Association (NINDS-
ADRDA). All patients underwent MRI or 99mTc-
HMPAO SPECT scan. The experimental procedure is
shown in the following flux diagram.(fig 1)
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Results: The results show that in peripheral T-cells
from early AD patients, Abeta(1-42) produced a distinct
subpopulation highly expressing P-PKC-delta, while in
severe AD patients the same treatment induced two distinct
P-PKC-delta and P-PKC-zeta T-cell subpopulations. 
Such subpopulations were not noticeable following
CD3/CD28 treatment of the same samples or after treat-
ment of peripheral T cells from healthy adult or elderly
subjects with Abeta(1-42) or with CD3/CD28. 

Conclusions: We believe that these findings may be
of help in possible attempts to develop further diagnostic
strategies useful for the characterization of AD.

P172
ROSIGLITAZONE ATTENUATES
RADIATION-INDUCED INTESTINAL DAMAGE

M. Sottili1, C. Gerini1, M. Mangoni1, S. Gelmini2,
C. Torrini2, F. Castiglione3, V. Di Cataldo1,
E. Monteleone Pasquetti1, C. Iermano1, I. Meattini1,
S. Cassani1, G. Biti1

1Dipartimento Fisiopatologia Clinica- Sez Radioterapia,
Università di Firenze; 2Dipartimento Fisiopatologia
Clinica- Sez Biochimica Clinica, Università di Firenze;
3Dipartimento Di Area Critica Medico Chirurgica,
Università di Firenze

Background: The gastrointestinal tract damage is the
main toxicity associated with abdominal radiotherapy of
human tumors. 
Control of toxicity to the bowel should be a high priority
since the therapy of many abdominal malignancies is
limited by fears of treatment-induced damage.
Rosiglitazone (RGZ) is a peroxisome proliferator activa-
ted receptor (PPAR) gamma agonist with known anti-
inflammatory, antifibrotic and antineoplastic properties.
The aim of this study was to evaluate radioprotective
effect of RGZ on a murine model of acute radiation-indu-
ced intestinal damage.

Materials and Methods: C57BL/6 mice underwent
12Gy total body irradiation (TBI) with or without RGZ
(5mg/Kg/day) started 24h before TBI. Mice were sacrifi-
ced 24 or 72h after TBI and small bowel and colon seg-
ments were collected for histopathological and quantitati-
ve Real-Time RT-PCR analysis.

Results: As evaluated by immunohistochemistry, 24h
after 12Gy TBI intestinal mucosa showed villi shorte-
ning, mucosal thickness and crypt necrotic changes; cho-
rion showed oedema and inflammatory infiltrate. RGZ
exhibited an histological improvement of tissue structure,
with villi and crypts normalization and oedema reduction.
Quantitative Real-Time RT-PCR analysis showed that
RGZ significantly inhibited radiation-induced TNF ,
Mmp13 and Bax gene expression and IL-1 , collagen type
I and type III gene expression in the colon and in the
small bowel, respectively, of treated mice.

Conclusions: These results demonstrate that RGZ
decreases radiation-induced intestinal damage in mice.
More research is still required to clarify the molecular
mechanisms involved in the development of gastro-inte-
stinal tract damage; however our data suggest that RGZ
could be proposed as radioprotective agent.

P173
FIRST CASE OF IORT IN TRACHEA
TRANSPLANTATION: EXPERIENCE OF THE
RADIOTHERAPY UNIT OF UNIVERSITY OF
FLORENCE

V. Di Cataldo, F. Paiar, B. Agresti, L. Marrazzo,
L. Pozzi, G. Biti

Radiotherapy Unit, University of Florence

Aim: to study Field matching for intraoperative electron
beam radiation therapy for large field irradiation after tra-
cheal surgery.

Material and Methods: a case of a young lady 19
years old that for about 2 years had a respiratory sym-
ptoms like asthma. These symptoms worsened with the
appearance of tirage. The patient was assessed by an ENT
specialist who showed tracheal lesion extended from just
below the cricoids to about 6 cm.
Contrast enhanced computerised tomographic (CECT)
scan of chest and fibreoptic bronchoscopy revealed an
endotracheal mass that on histopathological examination
showed adenoid cystic carcinoma of trachea.
The patient was transplanted using in vivo tissue-engi-
neered trachea transplantation approach.
In order to reduce the chance of residual cancer-disease at
the site of surgery, before tracheal replacement we perfor-
med an intra-operative radiation therapy (IORT) along
the central axis of the entire native tracheal field. In this
case the main problem related to IORT is that the treat-
ment field exceeds the width of the electron applicator. In
fact the length of the field was about 12 cm.

Results: to solve this problem we chose to use a
Plexiglas template, where there are spaces in which to
insert the applicator. Three fields were employed with a
40 mm applicator; the overlap was of 1.4 cm . The over-
lapping area is attenuated in order to optimize the dose
distribution uniformity. The prescription dose is 12 Gy at
a 90% isodose line along the central axis of the entire
field. After IORT the patient performed external beam
radiotherapy on tracheal bed.
The patient was still alive without evidence of disease.

Conclusion: Modern techniques for tracheal surgery-
laryngotracheal, tracheal, or carinal resection-combined
with radiotherapy, can be offered curatively with low
perioperative risks. From the technical point of view the
use of multiple fields is feasible but technique to optimi-
ze field matching should be carefully performed prior any
clinical use.

ATTUALITà NEL TRATTAMENTO DEI TUMORI
TESTICOLARI

P174
THE RISK OF INFERTILITY AND HYPOGONADISM
IN CANCER SURVIVORS OF STAGE-I TESTICULAR
SEMINOMA TREATED BY ADJUVANT
RADIOTHERAPY

G.L. Gravina1,2, P. Bonfili1, M. Di Staso1, P. Franzese1,
L. Di Nicola1, S. Parente1, M. Mancini1, E. Varrassi1,
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M. Falchetto Osti3, F. Marampon1,2, M.E. La Verghetta1,
C. Fardella1, R. Murizi Enrici3, A. Lenzi3, E.A. Jannini4,
V. Tombolini1,2

1Department of Experimental Medicine, Division of

Radiotherapy; 2)Radiobiology Laboratory University of

L’Aquila, Italy; 3Department of Radiation Oncology,

Sant’Andrea Hospital, University “La Sapienza”, Rome,

Italy; 3Department of Fisiopatologia Medica, University

“La Sapienza”, Rome, Italy; 4Course of Endocrinology

and Medical Sexology, Department of Experimental

Medicine, University of L’Aquila, L’Aquila, Italy

Aims: The irradiation volume of Stage I seminoma is
made up of lymph nodes paraaortic strip with or without
ipsilateral ileoinguinal nodes. Regarding long-term toxi-
cities, it remains unclear what is the long-term clinical
impact on fertility and testosterone levels. In an attempt
to overcome the shortcomings of previously published
studies, we assess the risk of infertility and hypogona-
dism in cancer survivors of Stage I testicular seminoma. 

Methods: The present study was performed retrospec-
tively on 71 stage I patients with histologically proven
pure seminoma. All patients received radical orchiectomy
and adjuvant RT without chemotherapy. In all subjects a
para-aortic field was used with a median RT dose of 26
Gy (95% CI from 19.6 to 36 Gy). Three time points were
defined for hormonal and fertility analysis: after orchi-
dectomy, but before radiotherapy (T0) and 24 and 48
months (T24 and T48) after radiotherapy. Hypogonadism
was defined as follow: testosterone levels below 10
nmol/liter and/or LH above 10 IU/liter. Semen quality
was analyzed according to the 1999 WHO criteria.

Results: No subject developed hypogonadism after
radiotherapy. The testosterone and LH levels did not
significantly change from T0 (Testosterone 16.1 nmol/l
CI95% 12.3 to 20.2; LH 4.2 UI/L CI95% 3.1 to 6.3) to the
other time points (p=0.470 for Testosterone and p=0.579
for LH) [Testosterone (T24) 15.3 nmol/l CI95% 13.1 to
20.3; Testosterone (T48) 15.7 nmol/l CI95% 12.3 to
20.2;] [LH (T24) 4.5 UI/L CI95% 3.4 to 6.8; LH (T48)
4.9 UI/L CI95% 3.1 to 6.9]. A significant increase in FSH
levels was measures respect to baseline (p<0.001) with a
significant decrease of sperm quality in terms of azoo-
spermia [T0 9.9% (7/71) vs T24 53.5% (38/71) vs 36.7
(26/71) (p<0.001)] and sperm motility [T0 51% (45 to 54)
vs T24 33% (29.4 to 36.4) vs T48 38% (34 to 40.8)
(p<0.001)]. The most frequent acute GI toxicities were
nausea and vomiting present in 45 patients (63.3%).
Diarrhea occurred in 5 (7%) patients. These symptoms
were tolerable and managed with simple medications. No
late toxicity or second malignancy were seen in the fol-
low-up period. At the median follow-up of 6.3 years, 65
out of 71 patients are still alive without any recurrences.
Six patients had recurrence after treatment (paraaortic
field).

Conclusions: Cancer survivors of Stage I testicular
seminoma are not at risk of hypogonadism but experien-
ce a significant decrease of their sperm quality.

L’APPROCCIO MULTIDISCIPLINARE DELLE
PATOLOGIE NEOPLASTICHE DELL’AREA

SELLARE E PARASELLARE

P175
EVALUATION OF THE UNCERTAINTIES OF
LOCATION AT THE PATIENTS TREATED BY
INTENSITY MODULATED RADIATION THERAPY
(IMRT) FOR PITUITARY ADENOMAS

B. De Bari, T. Chekrine, L. Lestrade, V. Favrel

Département de Radiothérapie-Oncologie, centre hospi-
talier Lyon-Sud, chemin du Grand-Revoyet, 69495 Pierre
Bénite cedex et EA3738.

Aim: Evaluation of setup uncertainties for pituitary ade-
nomas patients treated by IMRT, in order to define opti-
mal margin around the CTV and verification of margins
used in our daily practice (3 mm).

Materials and Methods: From 01/2009 to 04/2010, 10
patients (pts.) were treated by IMRT for pituitary adeno-
mas. Total dose was 54 GY (2 Gy/fraction, 5
fractions/week) for all patients, delivered by a Varian
TM® accelerator Clinac 2100 C/D equipped with a mul-
tileaft collimator (120 lifts). For all patients, a personali-
zed thermoplastic mask was created. The control of iso-
center position has been realized comparing two orthogo-
nal images by semi-automatic realign, acquired by the
system of electronic portal imaging (Varian Portal
Vision), with Digitally Reconstructed Radiographs
(DRR). Daily controls were realized during the first three
days, then weekly controls were performed. Cranio-
Caudal (C-C), Anterior-Posterior (A-P) and Latero-
Lateral (L-L) displacements were measured and analy-
zed. All data were measured two times by two different
radiation oncologists. Margins to be given at CTV were
defined according to the formula of Van Herk (M = 2,5 +
0,7 ). After to have calculated setup errors for every
patient, the mean of the means of patients was calculated
in order to obtain a population mean (PM). The systema-
tic ( ) and the random error ( ) of the population were cal-
culated as standard deviation of the PM and the mean of
standard deviations for every patient, respectively.

Results: Two hundred and thirty one measures were
realized. Systematic Standard deviations ( ) et random ( )
of the group were 0.6 and 1.3 mm in A-P, 0.8 and 1 mm
in L-L and 1.2 and 1.5 mm in C-C diresction. Three-
dimensional margins to CTV were 2.4, 2.7 and 4 mm in
A-P, L-L and C-C direction, respectively.

Conclusion: IMRT is a highly shaped treatment
which requires a definition and a important optimization
of the volumes of irradiation. The implementation of
IMRT protocol for pituitary tumor in radiotherapy centers
imposes the systematic evolution of the « local » margins
around the CTV. Results of this analysis impose us to
adjust margin C-C from 3 to 4 mm, even if it is necessa-
ry to take in account doses to the chiasma.
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P176
DOES THE HYPOFRACTIONATION ALLOW AN
EFFECTIVE RADIATION TREATMENT OF
PERIOPTIC PARASELLAR MENINGIOMAS?
RADIOBIOLOGICAL CONSIDERATIONS

A. Pontoriero°, A. Conti^, D. Arpa°, C. Siragusa§,
C. Tuscano°, F. Midili§, I. Ielo§, C. De Renzis°

°Department of Radiation Oncology; ^Department of
Neurosurgery; §Department of Medical Physics,
University of Messina, Italy

Purpose: Single fraction radiosurgery is conventionally
precluded for lesions lying <3 mm of the anterior visual
pathway for the sensitivity optic nerve. It has been recen-
tly proposed that hypofractionated or “multisession” tre-
atments allow the radiosurgical management of those
challenging tumors. We retrospectively analyzed a series
of patients with perioptic meningiomas we treated using
CyberKnife hypofractionated stereotactic irradiation. We
applied principles of radiobiology to our treatments to
investigate the potential of hypofractionated radiotherapy
to control these tumors while respecting the tolerance of
the optic apparatus.

Methods: Between July 2007 and June 2011, thirty-
five patients with perioptic mengiomas were treated by
hypofractionated (2-5 fractions) stereotactic radiotherapy
at our center. We retrospectively reviewed our treatments
applying radiobiological models to evaluate the doses
necessary to achieve a sufficient tumor control probabili-
ty (TCP) with reasonable normal tissue complication pro-
bability (NTCP). We used the linear quadratic model
(LQ), the linear quadratic-linear model (LQ-L) to calcu-
late biologically equivalent doses (BED) and the isoeffec-
tive model to interpolate values in hypofractionated treat-
ments. The TCP was calculated using the Poisson’s stati-
stics and NTCP using the Lyman-Kutcher-Burman
model.

Results: Hypofractionation increases the treatment
opportunities of perioptic meningiomas, with some limi-
tations. Actually, a sufficient probability of tumor control
can be achieved by dose/fraction scheme providing a
BED >100 Gy2, i.e. 2750 Gy in 5 fractions, but the dose
to the optic nerves should be maintained to <500 cGy/f to
avoid optic neuropathy. Accordingly, a dose gradient of at
least 10% of the marginal dose is needed.

Conclusions: The risk of optic neuropathy is the limi-
ting factor for radiosurgery of perioptic meningiomas.
Visual deficit can be the result of radio-induced nerve
damage or tumor progression. The best TCP/NTCP is
required to avoid disastrous consequences. A sufficient
dose gradient can be obtained when minimal distance bet-
ween structures is present. Otherwise, conventional frac-
tionation is preferable.

P177
FRACTIONATED STEREOTACTIC RADIOTHERAPY
IN SELLAR AND PARASELLAR TUMORS:
ANALYSIS OF NEUROLOGICAL AND
ENDOCRINOLOGICAL TOXICITY

C. Scaringi, G. Minniti, E. Clarke, V. De Sanctis,

M.F. Osti, T. Falco, A. Carnevale, M. Luciani, D. Mollo,
R. Maurizi Enrici

Cattedra di Radioterapia, 2^ Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”.

Background: Stereotactic radiotherapy techniques
have been recently employed in the control of skull base
tumors, such as pituitary adenomas, craniopharyngiomas
and meningiomas. Purpose: To assess neurological and
endocrinological outcomes of fractionated stereotactic
radiotherapy (FSRT) in patients affected by residual and
recurrent sellar and parasellar tumors. Patients and
Methods: 82 patients with pituitary adenomas (n=38),
meningiomas (n=35) and craniopharyngiomas (n=9)
were treated between 2005 and 2011 at Sant’Andrea
Hospital. Partial or complete hypopituitarism was present
in 30 patients (20 adenomas, 6 craniopharyngiomas and 4
meningiomas). Visual disorders were present in 34
patients (12 adenomas, 5 craniopharyngiomas and 17
meningiomas). Cranial nerve deficits were present in 28
patients affected by meningiomas.

Results: At A median follow-up of 24 months the ove-
rall survival and tumor control rates were 100% and
98.7%. In 15% of patients a neurological improvement
was observed, in particular a vision improvement, while
in 2 patients worsening of vision was reported.
Hypopituitarism was the most common late complica-
tion, with about one third of patients requiring hormone
replacement therapy. No neurocognitive dysfunction,
radiation necrosis, cerebrovascular accidents and second
tumors were observed during the treatment.

Conclusion: The low incidence of radiation-induced
toxicity, especially neurological, here reported, even in
the respect of short follow-up suggests that stereotactic
radiotherapy is a relatively safe irradiation technique
while maintaining a high efficacy of tumor control. Our
series, as well as those reported by other authors, contra-
dict the historical perception of the significant concerns
about the high rate of post-radiation complications of
benign skull base tumors.

P178
STEREOTACTIC RADIOTHERAPY FOR TREATMENT
OF FUNCTIONING OR NONFUNCTIONING
PITUITARY ADENOMAS. A MONOINSTITUTIONAL
RETROSPECTIVE ANALYSIS

F. Trippa, E. Maranzano, L. Chirico, M.L. Basagni,
R. Rossi, L. Draghini, P. Anselmo, M. Italiani, M. Muti,
M. Casale, E. Buono, C. Giorgi°

Radiation Oncology Centre; °Neurosurgeon Consultant,
“S. Maria” Hospital, Terni, Italy

Introduction: The efficacy of radiosurgery (SRS) or frac-
tionated stereotactic radiotherapy (FSRT) in the manage-
ment of functional or nonfunctional pituitary adenomas
(AD) was retrospectively evaluated.

Methods and Materials: Between February 2002 and
November 2010, 28 patients (pts) were treated, 12 with
SRS and 16 with FSRT.In 25 of 28 pts surgery was the
primary treatment.Eighteen (64%) pts were treated for
residual AD increasing in volume after subtotal resection,
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and 7 (25%) for recurrence after radical surgery.Median
time of relapse after surgery was 11 months (range,3-
168).Regarding the 3 of 28 pts who did not underwent
surgery, 2 received SRS and 1 FSRT.Male/female ratio
was 15/13, median age was 46 years (range,29-74),
median Karnofsky performance status was 100.Nineteen
(68%) pts had nonfunctional AD, 9 (32%) functional AD
(4 GH-secreting, 4 ACTH-secreting, and 1 prolactino-
ma).Before radiotherapy (RT) a panhypopituitarism in 6
pts, and a visual deficits in 9 pts, including a surgery-rela-
ted blindness, were diagnosed.All pts were treated with 5-
MV LINAC fitted with a commercial dynamic micromul-
tileaf collimator.SRS was used in pts with a target volu-
me < 9cc, and when there was a adequate margin (at least
3 mm) between AD and optic pathway at magnetic reso-
nance imaging.FSRT was administered in all other
cases.Median lesion volume was 2.6cc (range,0.1-7.2) for
SRS and 20cc (range,9-50) for FSRT.The SRS doses
varied from 12 to 20Gy (median 11.5Gy), whereas FSRT
doses were: 50Gy, 2Gy/fraction, in 9 pts; 42 and 45Gy,
3Gy/fraction, in 3 and 4 pts, respectively.Instrumental
local control was achieved if tumor regressed or was sta-
ble at the last follow-up. 

Results: Median follow-up was 36 months (range,5-
132), 25 (89%) pts had a follow-up >=12 months.Local
control was obtained in all (100%) pts, 19 (68%) were
stable, 7 (25%) with a partial remission, 2 (7%) with a
complete remission.No acute or late toxicities were regi-
stered.After RT,previous visual capacity was maintained
in the majority of cases (in 2 there was an improvement),
no pts with normal pituitary function developed hypopi-
tuitarism, 1 patient with GH-secreting syndrome obtained
a normalization of hormone level.

Conclusions: Our findings confirmed that SRS and
FSRT are safe and effective in the management of pitui-
tary AD.Dimension of the lesion (< 9cc) and distance
from the optic pathways (< 3mm) should be considered in
the selection between stereotactic techniques which must
be adopted.

LA RADIOTERAPIA DEI TUMORI RARI: I TIMOMI

P179
RADIATION THERAPY IN THYMOMA:
CAMPANIA’S MULTICENTRIC EXPERIENCE

D. Alberti, V. Ravo1, S. Falivene3, M. Muto3, D. Toledo2,
A. Pepe2, P. Muto

UOC Radioterapia, IRCCS INT Fondazione G. Pascale,
Napoli; 1UOC Radioterapia PO Cardinale Ascalesi, ASL
NA1, Napoli; 2UOC Radioterapia Clinica Mediterranea,
Napoli; 3Dip. Diagnostica per Immagini e Radioterapia,
Seconda Università degli Studi di Napoli

Purpose: of this retrospective study is to show the expe-
rience of some Campania’s Radiotherapy Centres: we
reviewed our experience in multimodality treatment of
thymic tumors to evaluate the toxicity, effectiveness and
safety of radiation treatment.

Materials and Methods: Between January 2005 and
April 2011, in the UOC of Radioterapia AO “C.

Ascalesi”, in the UOC of Radioterapia INT “Senatore G.
Pascale” and in the UOC of Radioterapia Clinica
Mediterranea, 19 patients, 10 male and 9 female, median
age 55 years (range from 32-74 years), were treated with
radiotherapy. Histological classification was made in
accordance with WHO criteria and Masaoka staging. The
WHO histological classification was as follows: 5
(26,3%) patients type AB, 3 (15,8%) type B1, 7 (36,8%)
type B2, 2 (10,52%) type B3, 2 (10,52%) type C. After
CT Scan, a 3D treatment plan was developed and the
doses to critical organs (lungs, heart, spinal cord, esopha-
gus) were defined in accordance with dose constraints.
All patients received radiotherapy: 5(26,3%) radiation
alone, 14(73,7%) patients after surgery, 5(26,3%) patients
after chemotherapy treatment. None patient had surgery
alone. 3DCRT was delivered using multiple-fields techni-
que on mediastinal volume with a total dose ranging from
44 to 60 Gy. The treatments were delivered with high
energy LINAC by external photon beams ranging to 6-20
MV in isocentric technique. Two radiotherapy treatments
were administrated with palliative intent with a total dose
of 30 Gy. Clinical and radiological evaluations (chest TC,
cardiac ultrasound) took place every 6 months. During
the radiation therapy patients were evaluated weekly to
assess acute toxicity with Acute Radiation Morbidity
Scoring Criteria of RTOG. The mean patient follow-up
was 25 months (range: 3-62).

Results: Four (21,05%) patients presented pleural
involvement at diagnosis. Three patients (15,8%) had a
recurrence: 2 after surgery and chemotherapy and 1 after
RT treatment, respectively after 5, 8 and 3 years. They were
treated on mediastinal volume with a mean dose of 52 Gy.
Only one subject diagnosed with Myasthenia Gravis. All
19 patients completed radiotherapy as planned. No radio-
chemotherapy treatment-related mortality was observed.
During the radiotherapy treatment grade 2 disphagia was
observed in only one patient (5,3%); 5 patients (26,3%)
experienced dysphagia G1 and 12 patients (63,2%) had no
dysphagia. Hematological toxicity G3 for leucocitopenia
occurred in only 1 patient (5,3%) treated with a chemothe-
rapy regimen too. The other 18 patients (94,7%) had no
haematological toxicity. In two patients (10,52%) was
observed dispnea G1. 14 patients (73,7%) had none type of
toxicities at the end of treatment. 

Conclusion: Our retrospective analysis, according
with the literature, shows that radiotherapy on mediasti-
nal volume for thymomas is safety and well tolerated
with a low grade of toxicity and good results in term of
local control and complete response. The enrolment of
more patients and a longer follow-up period is necessary
to confirm this results. 

P180
ADJUVANT THORACIC SPLIT-SINGLE DOSE
RADIOTHERAPY IN A MAN AFFECTED BY
INVASIVE TYPE A THYMOMA: A CASE REPORT
OF RADIOTHERAPY DEPARTMENT, SAVONA
HOSPITAL

C. Arboscello, R. Chiarlone, F. Guerrisi, E. Pichi,
C. Siccardi, C. Marziano
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U.O. Radiotherapy of San Paolo Hospital, Savona

Purpose: Thymoma is not a common tumor and the featu-
re of spread represents today an important indication to
adjuvant radiotherapy. In particular this case report shows
a necessary split-single dose treatment for the comorbidi-
ties of the man.

Materials: Men 68 years in good health. Apr: triple
bypass via sternotomy for coronary artery disease (1997),
appendectomy at a young age and cholecystectomy 30
years ago, chronic bronchitis, diabetes mellitus type II
and displipidemia; APP: October 2008 to the appearance
of dry cough treated with antibiotics by the family doctor.
After a course of therapy, the cough persists it the doctor
prescribe the patient a chest X-ray and then a CT scan
evidence "... training parasternal right posterior mediasti-
num into the space between the chest wall and mediasti-
nal pleural limiting, the maximum size of 4.8 x 5.5 cm ...
"worthy of biopsy.The report is positive for cytological
lesions compatible with thymoma anti AchR Ab: - .
The patient is hospitalized so c / o U.O. Thoracic surgery
where it is subjected to preoperative tests: ECG +
Cardiology consultation (RS, FC 93 bpm, BAV grades
disorder intraventricular passage left and right), with nor-
mal echocardiogram relevant Vsx good FE global hyper-
trophy of the septum and no apparent abnormalities in
Chinese .
Despite the stress test was negative for inducible ische-
mia, the cardiologist exclude the possibility of surgery so
the 'man goes to another structure and undergoes surgery
06/05/2009 “Excision of neoplasm thymus by right thora-
cotomy”.
All 'histological examination the tumor appeared to be a
Type A thymoma infiltrating the adipose tissue around
thyme (A1-4) + CKpan.

Results: In early summer 2009, the man arrives at the
Department of Radiotherapy' s Hospital of San Paolo
Savona to complete the 'therapeutic procedure with a
course of adjuvant radiotherapy with 3D conformal
technique.
Due to the proximity of noble structures at risk, we opted
for a split-single dose daily 180cGy and total dose of 50.4
Gy. Tolerance to treatment was excellent and both the
first control with thoracic CT and subsequent visits the
patient was found to be in good health.

Conclusion: The clinical case reported here seems to
show that the outcome of adjuvant radiation therapy for
thymoma is the total distributed dose and that the toleran-
ce of treatment is excellent with a split-single dose
option, without long term toxicity.

P181
RADIATION THERAPY FOR THYMOMA AND
THYMIC CARCINOMA: MONO ISTITUTIONAL
EXPERIENCE OF ISTITUTO CLINICO HUMANITAS

A.M. Ascolese1, F. Alongi1, P. Navarria1, A. Tozzi1,
S. Pentimalli1, S. Castiglioni1, S. Arcangeli1,
P. Mancosu1, M. Scorsetti1

1Radioterapia e radiochirurgia, Humanitas Cancer

Center, Istituto Clinico Humanitas, Rozzano (MI) Italy

Purpose: Radiation therapy for thymoma and thymic car-
cinoma remains controversial. The low incidence of thy-
mic malignancies, good outcome with complete resec-
tion, and limited body of evidences on argument have
been obfuscated the role of post-operative radiation the-
rapy in the management of the disease. The aim of the
present study was to evaluate feasibility and loco-regio-
nal control in patients treated at Radiotherapy and
Radiosurgery department, in Istituto Clinico Humanitas.

Materials and Methods: Between December 2003 and
March 2011, 23 consecutive patients(pts) were treated
with radiotherapy for thymoma or thymic carcinoma. The
population of study consisted of 9 men and 14 women
with a median age of 51 years (range, 27-80 years).
Patients were assessed for WHO histology as follows:
Type A or AB thymoma in 3 patients (13%), Type B1, B2,
or B3 thymoma in 14 patients (61%), Thymic carcinoma
in 5 patients (22 %) and Thymoma, not otherwise speci-
fied in 1 patient (4%). Myasthenia gravis at presentation
was reported in six out of 23 patients. Fourteen out of 23
pts received surgery, chemotherapy and radiation (61%),
4/23 chemotherapy and radiotherapy (17%), 5/23 surgery
and adjuvant radiation (22%). All patients were submitted
to a planning CT scan and were immobilized in a supine
position within a personalized body-fix pillow. The
median radiation dose was 5400 cGy range (4000 cGy-
6000 cGy). The last 9 pts were treated with VMAT-
RapidArc with doses of 60 Gy.
Data of toxicity and outcome of population of study were
collected and retrospectively analysed. 

Results: The median follow up was 3 years (range 4 -
84 months). There were no mortalities due to radiation,
nor any grade 3-4 toxicity. Grade 1-2 toxicities included
erythema in 2/23 (8%) , dysphagia in 6/23 (26%), cough
in 5/23(21%), and fatigue in 5/23 (21%). Locoregional
relapse was not observed, distant metastasis was found in
4/23, all in thymic carcinoma cases. 

Conclusions: Although the population of study was not
homogeneous, and the follow up was too short for definiti-
ve assessing of long term outcome in this setting,
Radiotherapy of thymoma and thymic carcinoma was fea-
sible and well tolerated, without observing local relapses. 

P182
POSTOPERATIVE RADIOTHERAPY IN
COMPLETELY RESECTED MASAOKA STAGE II
THYMOMAS. LONG-TERM OUTCOMES

G. De Nobili, A. Castrichino, E. Chianese, M. Gaetano,
C.M. Anania

U.O. Di Radioterapia Centro Aktis, Marano di Napoli. 

Introduction and aim:The exact role of adjuvant radiothe-
rapy after completely resected stage 2 thymoma remain
controversial due to its low probability of recurrences.
Radiotherapy is recommended in stage III thymomas,
thymic carcinoma or after incomplete surgical resection.
We report data from our experience about long-term cli-
nical outcomes to determine whether or not this group of
patients benefits from radiation therapy in term of disea-
se-specific survival and tumor recurrence. 

Materials and Methods:We retrospectively reviewed
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the outcomes in a series of 28 consecutive patients who
underwent complete resection for Masaoka stage II thy-
momas from 1997 to 2010. The primary endpoints were
the local recurrence within the surgical bed and the disea-
se-specific survival in patients treated by resection alone
versus resection plus tumor bed radiation.

Results: 13 patients underwent adjuvant radiation the-
rapy started within 4 weeks after surgery and 15 under-
went resection alone and observation. Histological subty-
pes were similarly represented in both groups. The
median follow-up was 6,8 years. CTV encompassed sur-
gical tumor bed identified by surgical clips and a 20mm
of isotropic margin was given for the planning target
volume (PTV). RT dosages were 45-54 Gy in 25-30 frac-
tions to the PTV delivered according to the guidelines of
the International Commission of Radiation Units and
Measurements Report. The local recurrence rate in the 
group receiving adjuvant radiotherapy and in the group
undergoing surgery alone was 7,69% and 6,66% respecti-
vely. The addition of adjuvant radiotherapy did not signi-
ficantly alter local or distant recurrence rates and the 5-
years and 10-years disease specific survival were both
93% with and without radiotherapy (p=0,91). There was
no difference in the survivals in these two groups. No
grade 3 or 4 complications in the radiation group were
reported.

Conclusion: These data from our experience are in
line with what literature already suggests. The radical sur-
gical resection alone appears a sufficient treatment for
stage II thymoma because of the recurrence rates were
low either with or without adjuvant radiotherapy.
Therefore although well tolerated, post operative radia-
tion therapy statistically did not reduce the risk of in-field
relapse. Further studies are mandatory. 

P183
POSTOPERATIVE IRRADIATION IN PATIENT
AFFECTED BY THYMOMA: OUR EXPERIENCE

C.L. Deantoni, A. Baio, D. Cavallini Francolini,
S. Colombo, P. De Vecchi, L. Squillace, P. Massaro,
F. Cammarano, C. Plasmati, B. Noris Chiorda,
F. Corbella

Struttura Complessa di Radioterapia Oncologica,
Fondazione I.R.C.C.S. Policlinico S. Matteo, Pavia

Aim of the study: The aim of this retrospective study is to
report our team data on survival and complications in 9
patients affected by thymoma, treated with postoperative
irradiation.

Materials and Methods: From November 2002 to
September 2008, 9 patients with thymoma were treated
with postoperative irradiation in the Radiotherapy
Department of I.R.C.C.S. Policlinico San Matteo, in Pavia.
Patients underwent surgery before, 8 patients with comple-
te resection and 1 with partial excision.
Six patients were males and three were females with a
mean age of 54,9 years old (range 27-71). Symptoms of
myasthenia gravis were present in all patients.
In conformity with WHO, the hystopathological diagnosis
was B2 in 5 patients and B3 in 4 patients.
Masaoka stage distribution was: 1 patient in stage I, 4

patients in stage II, 2 patients in stage III and 2 patients in
stage IVa. The patient in stage I was affected by disease
relapse.
Three patients underwent chemotherapy too, 2 with ADOC
schedule and 1 with PAC one.
All patients underwent 3DCRT on mediastinum, with a
curative intent. The mean dose administered was 52,6 Gy
(range 50-56), in fractions of 1,8-2 Gy for 5 days a week.

Results: At the end of treatment all patients obtained
complete remission of disease.
They started clinical and radiological periodical examina-
tions. At present time all our patients are disease free with
a mean follow up of 44,6 months (range 8-90).
During the treatment we can note the following side-
effects:
No one of this effect were reported in the first follow-up
examination.

Conclusions: Thymoma is an infrequent tumor but
represents the most common tumor of the mediastinum in
adults. 
Current treatment of thymoma is often multidisciplinary;
while surgery has become the therapy of choice in patients
in stage I or II, the management of patients with advanced
disease is more complex and remain controversial. The
rarity of this tumor makes randomized trials very difficult. 
From a review of the literature, it is well established that
adjuvant radiotherapy improved local control and survival,
however this benefit was non apparent in patients in stage I. 
Even if our study is a not randomized one, our data seems
in line with the literature.
Our experience shows that radiotherapy is well tolerate,
with weak acute side effects. Cronic side-effects instead
are badly stimable, because they get confused with mya-
sthenia gravis symptoms (respiratory failure, for example).

P184
MALIGNANT THYMOMA: A SINGLE CASE OF
POST-OPERATIVE RADIOTHERAPY WITH
VOLUMETRIC MODULATED ARC THERAPY
(RAPIDARC®)

A. Fozza, M.C. Valli, F. Martucci, N.C. Azinwi,
L. Canziani, G. Pesce, A. Richetti

Radio-Oncologia, Istituto Oncologico della Svizzera
Italiana, Ospedale Regionale Bellinzona e Valli. 

Objective: to report on a single case of malignant thymo-
ma treated with surgery followed by adjuvant radiothera-
py with volumetric modulated arc technique (RapidArc®).

Materials and Methods: a 38-year-old male was dia-
gnosed in October 2010 with miastenia gravis due to
malignant thymoma, consequently he was treated with
trans-sternal thymectomy and Mestinon®. 
The post-operative histological examination confirmed
the diagnosis of malignant thymoma type B3, the maxi-
mum diameter was 7.5 cm, a pleural involvement was
detected (R1) and so, according to the Masaoka classifi-
cation, we concluded for a stage III.
We prescribed adjuvant Radiotherapy (RT) to the surgical
bed, delimited by radio-opaque clips. The treatment was
delivered with RapidArc® technology, 6 MV photons,
total dose prescribed was 50 Gy in 25 daily fractions. 
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Treatment was planned by 3D-CT virtual simulation, the
patient laying supine, frameless with both arms placed on
a support behind the head.
Treatment was delivered with two co-planar semi-arc
beams, the daily total monitor units were 579. Treatment
accuracy was verified by twice-weekly set-up portal ima-
ges. The mean dose to heart, spinal cord, left and right
lungs were respectively 2.25, 6.7, 20.15 and 4 Gy. The
maximal dose to the spinal cord was 35 Gy and to the
heart was 19,3 Gy.

Results: RT was well tolerated without any registered
acute toxicity (RTOG scale). The only side effect was alo-
pecia of the irradiated skin. 
A control chest CT, performed six months after the end of
RT, showed no residual disease/local relapse or late RT
toxicity. 

Conclusion: The use of RapidArc® technology allo-
wed significant reduction of the dose to the organs at risk
(OAR) as well as the severity of acute and late toxicity.

P185
THYMOMA AND THYMIC CARCINOMA, THE ROLE
OF RADIOTHERAPY. THE EXPERIENCE AT
AZIENDA OSPEDALIERA DI CIRCOLO DI BUSTO
ARSIZIO
A. Merlotti, L. De Cicco, E. Petazzi, A. Laudati*,
S. Buttignol, A. Lanceni, A. Starace, A. Mainini**,
S. Bracelli

S.C. di Radioterapia Azienda Ospedaliera Ospedale di
Circolo di Busto Arsizio e Ospedale di Saronno(VA);
*S.C. di Radioterapia Azienda Ospedaliera Sant’Anna di
Como; **S.S. Chirurgia Toracica Azienda Ospedaliera
Ospedale di Circolo di Busto Arsizio Presidio di
Saronno(VA)

Aim: we retrospectively analyzed our institutional expe-
rience in the treatment of thymoma and thymic carcino-
ma in a data set of yers 2003-2010.

Methods and Materials: 15 patients with the diagno-
sis of thymoma and thymic carcinoma were treated in our
Institution from 2003 to 2010. 12 males and 3 females.
Mean age was 62 yrs (range 44-76). Five had systemic
symptoms at the diagnosis (2 with paraneoplastic sym-
ptoms and 1 with myastenia), 2 males and 3 females. All
but 2 pts (who were studied with PET/TC) had the stage
defined with TC scan. Histologic classification according
to WHO was B1 in 6 pts, B2 in 5 pts, B3 in 3 and C in
one pt. The stage according to Masaoka was I in 6 pts, II2
in 5 pts, III in 2 pats, IVa in 1 pt and IVb in 1 pt. All pts
received open surgery except one with stage III B2 thy-
moma due to comorbidity. This pt received only RT. In
the pt with stage IVb disease surgery was performed with
palliative intent (airways decompression). All pts treated
with radical surgery were R0. After surgery one pt deve-
loped acute respiratory failure with atrial fibrillation, one
had a pneumothorax and one a paroxysmal atrial fibrilla-
tion.
CHT was performed as neo-adjuvant treatment (5 cycles
with PAC) in one pt with stage IVa disease and as curati-
ve treatment in the pt with stage IVb tumor. Six pts recei-
ved 3DCRT, 5 as adjuvant treatment after surgery and one

as radical treatment (the stage III pt not submitted to sur-
gery due to comorbidity). 
Mean planned total dose to the thymic space (plus media-
stinal nodes in the stage III case) was 53.6 Gy (range 50-
60 Gy, dose per fraction 1.8-2 Gy/die). Mean V20 to
lungs was 17% (range 15.2-27.5%), mean MLD was 12
(range 10.3-14.6 Gy). Mean f-up was 42.6 months (range
0-90).

Results: Five pts completed RT without breaks. One
pt stopped RT at 23.4 Gy because of uncontrolled ary-
thmia. This pt died soon after the interruption of RT.
During RT 3 pts developed G2 esophageal acute toxicity
at a mean dose of 28 Gy without discontinuing RT. One
pt developed G3 lung late toxicity (need of oxygen sup-
ply during night) with a V20 to lungs of 15.2% and a
MLD of 10.7 Gy. This pt had a preexisting respiratory
functional impairment. One pt showed a G1 lung fibrosis
(V20 23.7%, MLD 13 Gy). At 6 months after the comple-
tion of treatment 13 pts were alive without disease, one
was dead due to other causes (heart failure during RT)
and one was alive with stage IVb disease. After a mean f-
up of 42.6 months 12 pts are alive without disease, one
died after local relapse 10 months after CHT and surgery
for a stage IVa tumor and one died 24 months after surge-
ry and CHT for a stage IVb disease. Mean OS was 42
months and DFS was 38 months.

Conclusion: Our institutional experience, though with
low numbers, shows that adjuvant RT in cases with ≥ B2
histology and ≥ stage II or in stage III can be offered
without significant toxicity. Its role in improving DFS
and OS in stage II B2 pts is still questionable because of
the small size of this population and the lack of a control
group treated with surgery alone in patients with such fea-
tures. One pt with a Stage I C cells tumor could have been
overtreted with adjuvant RT.

P186
THYMOMAS: A CASE REPORT

G. Moro

SOC di Radioterapia ASL BI Biella

Aim: This study evaluates retrospectively a case report of
patients (pts) treated at a single institution for thymic neo-
plasm.

Methods: Nine pts (6 males and 3 females) were trea-
ted between 1992 and 2010. The median age was 57 years
(range 38-70) and, according to Masaoka's classification,
there were 2 cases in stage II, 6 cases in stage III and 1 in
stage IVb. Histology was rather varied: 2 squamous carci-
nomas, 2 atypical thymomas, 2 lymphoepithelial variants,
1 cortical, 1 atypical carcinoid and 1 lymphoma.
Myasthenia was reported only in one case. Surgery was
performed in four pts and radiotherapy started one month
later: a dose of 50-54 Gy was delivered with standard frac-
tionation to the tumor bed and surrounding tissues of the
anterior mediastinum without elective nodal irradaition;
adjuvant chemotherapy was not used. One patient was
exclusively irradiated at a dose of 45 Gy on the former
volumes. Four cases ai higher risk received a mean dose of
57.6 Gy and concurrent or sequential chemotherapy.

Results. After a median follow up of 24.5 months 4
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pts are alive without disease; 2 pts died for the disease
(distant metastasis) and other 2 for causes not tumor cor-
related. One patient was lost to the follow up. No toxici-
ty grade 3 or higher was registered.

Conclusions: This case report confirms the rarity of
thymic neoplasms. The variety of the treatments is corre-
lated with the histological heterogeneity noted in our
patients.

P187
FEASIBILITY OF ADJUVANT RADIOTHERAPY IN
LOCALLY ADVANCED THYMOMA:
A PRELIMINARY EXPERIENCE

A. Natuno*, A. Errico*, D. Di Cosmo*, S. Carbone**,
G. Squeo*, M.P. Ciliberti**, A. Lamacchia**,
A. Martilotta**, S. Bambace*

*U.O.C Radioterapia Oncologica, Ospedale “R.
Dimiccoli”, Barletta; **U.O. di Radioterapia dell’
Università degli Studi di Bari

Purpose: Thymoma is a neoplasm with low incidence but
it is the most common tumor of the anterosuperior media-
stinum and represents 20% of all malignant mediastinal
tumors. Surgical resection is the mainstay therapy,
although radiation therapy and chemotherapy also have
been applied widely as adjuvant and palliative treatments.
In general, patients with encapsulated non-invasive thy-
momas (stage I) do not require adjuvant radiation therapy
after complete tumor resection. Conversely, the utility of
adjuvant radiation therapy in cases of stage II and III thy-
moma remains controversial. The aim of this study was to
investigate the role of postoperative radiotherapy in the
overall management of thymoma in stage II and III and
the evaluation of potential prognostic factors.

Materials and Methods: Between January 2009 and
December 2010, we treated with radiation therapy a total
of 5 patients who underwent thymoma resection and who
were diagnosed with Masaoka Stage II, confirmed by
pathology. The median dose of radiation was 50 Gy, divi-
ded into 2 Gy daily fractions, with five fractions weekly.
They received 3D conformal RT with 6-15 MV photons
linear accelerator. All patients were treated three confor-
mal anterior fields: two angled and one anteroposterior
direct, with the spinal cord dose limited to 45 Gy. The
field volume was determined using preoperative images
identifying tumor extent. Acute toxicity was weekly eva-
luated according to the Common Terminology Criteria for
Adverse Events (CTCAE) Version 4.0.

Results: Median age was 57 years (range 30-75);
median follow-up was 10 moths (range 4-15). In our ana-
lysis, two patient showed G2 dysphagia and two patient
showed G1 cough. No cases of G3-G4 toxicity were
detected. No treatment interruption was necessary for
toxicity. No cases of recurrence were detected until now.

Conclusion: Our findings suggest that adjuvant radia-
tion therapy for locally advanced stage thymoma is feasi-
ble and the toxicity was tolerable among patients when
3D conformal radiation therapy is utilized. A larger num-
ber of patients and a longer follow-up are necessary to
evaluate the impact of radiation therapy on local control
and late toxicity. 

P188
OUTCOME OF STAGE II THYMOMA AFTER
SURGERY AND POST-OPERATIVE RADIOTHERAPY

B. Orlandini Bertarini, A. Cocchi*, D. Asnaghi,
F. Dionisi, L. Sarno, M.F. Palazzi

SC Radioterapia, Ospedale Niguarda Ca' Granda,

Milano, Italy; *Università degli Studi di Milano, Scuola

Spec. Radioterapia

Aim: To report our experience in the post-operative treat-
ment of stage II thymoma.

Materials and Methods: We searched our clinical
database for the years 2005-2010 looking for cases trea-
ted with post-operative radiotherapy (PORT) for a dia-
gnosis of stage II thymoma (according to Masaoka sta-
ging classification).
Eight cases were found, all staged IIB (macroscopic inva-
sion into surrounding fatty tissue or grossly adherent to,
but not through, mediastinal pleura or pericardium). Age
was 36-67 yrs, 3 pts were female, Performance Status
was good in all cases (0 in in 5 pts and 1 in 3 pts). WHO
histology was AB (mixed thymoma) in 2, B1 in 1, B2 in
4, and B3 in 1 patient. 
All patients were completely resected.
Treated PTV ranged between 68 and 300 cc. Planning
was CT-based (3D) in all cases, with image-guidance
(using a cone-beam computed tomography equipment) in
6 cases.
Total dose ranged between 45 and 50 Gy given with con-
ventional fractionation (1.8-2.0 Gy per fraction). 

Results: With a median follow-up of 24 months
(range 4-72 months), no local recurrences were observed.
Significant acute toxicty was recorded in 2 cases (1 eso-
phagitis G3 and 1 pneumonitis G2). No significant late
radiation toxicity was recorded. 

Conclusions: In our experience, post-operative RT
with standard total dose and fractionation is an effective
and well tolerated treatment modality for completely
resected stage IIB thymoma.

P189
LUNG COMPLICATIONS IN THE RADIATION
TREATMENT OF MALIGNANT THYMOMA:
DOSE–VOLUME ANALYSIS

M. Trignani, G. Cortese, A. Vinciguerra, S. Di Santo,
S. Adorisio, D. Genovesi, G. Ausili Cèfaro

U.O. Radioterapia Oncologica Ospedale Clinicizzato,

Università “G. D’Annunzio” Chieti

Purpose: Thymomas are the most common anterior media-
stinal neoplasm in adults and the most common tumor of
the thymus. Radiation therapy is indicated in locally
advanced or metastatic disease, incompletely resected
tumor or positive resection margins. Radiation pneumoni-
tis and fibrosis can be limiting factors in radiation treat-
ment of mediastinal and thoracic tumors. The objectives of
this study were to consider and quantify the impact of irra-
diated lung volume and dose on lung toxicity.

Material and Methods: Between 2000 and 2008, 5
thymoma patients were evaluated retrospectively for
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radiation pneumonitis and fibrosis. The group was repre-
sented by 2 female and 3 male patients with an age bet-
ween 45-74 years. All patients were treated by surgery
and received adjuvant radiation treatment to the mediasti-
num with total dose of 45-54 Gy (1.8-2 Gy/die). All
patients were treated with 10 or 15 MV X-rays.
Dosimetric study CT planning-based was performed for
each patient with dose–volume histograms. Mean lung
dose, minimum and maximum lung dose were evaluated.
Follow up ranged from 9 months to 3 years. Lung com-
plications were scored by RTOG scale for late toxicity
and pneumonitis and fibrosis were assessed at a minimum
of 6 months after treatment. Symptoms (such as chronic
cough and dyspnea) or radiographic changes in lung were
considered to define lung toxicity.

Results: G3 lung late toxicity was observed in 60% of
the patients (3/5 pts). One patient showed G1 and one
none toxicity. In patients with G3 toxicity, mean lung
dose, minimum and maximum lung dose not correlated
with lung complications that manifest clinically, in con-
trast to other series. Clinically, we observed a correlation
between development of pneumonitis and fibrosis: all
patients with pneumonitis have developed fibrosis. 

Conclusions: Lung toxicity occurs very frequently in
mediastinal radiotherapy. In our pattern of patients we
observed pneumonitis and fibrosis, but we didn’t find any
factors to predict risk of lung complications. 
Furthermore, this result cannot be considered representa-
tive because our group of patients is still too small and
needs of further analysis on a large sample but CT plan-
ning and DVHs are mandatory to correlate and to predict
lung complications. 

P190

THYMOMAS: RETROSPECTIVE ANALYSIS OF THE
TERNI RADIOTHERAPY CENTRE

F. Trippa, R. Rossi, L. Draghini, P. Anselmo, L. Chirico,
M.L. Basagni, M. Casale, M. Muti, M. Italiani,
E. Buono, E. Maranzano

Radiation Oncology Centre, “S. Maria” Hospital, Terni,
Italy.

Introduction: Thymomas are uncommon tumors of the
mediastinum in which a multidisciplinary strategy are
recommended. We retrospectively reviewed our expe-
rience.

Materials and Methods: From October 1997 to May
2010, 12 patients (pts) were observed at our centre.
Masaoka’s staging system was used to define the presen-
ce of invasion and anatomic extent of involvement, both
clinically and histopathologically. Male/female ratio was
8/4, median age was 56 years (range 32-78). Karnofsky
performance status ranged from 80 to 100 (median 100).
Two pts had a myastenic syndrome associated to thymo-
mas diagnosis. Two pts had stage I, 6 stage II, and 4 stage
III. Eleven pts underwent complete surgical resection.
One patient, inoperable for coexisting myocardiophaty,
was submitted only to radiotherapy (36 Gy of total dose,
3 Gy/fraction, 5 fractions/week). Two pts with stage I and
2 pts with stage II have not received postoperative radio-
therapy. One of these 2 stage II pts recurred 36 months

after excision, and was submitted to radiotherapy (50.4
Gy total dose, 1.8 Gy fraction). Adjuvant radiotherapy
was administered in 3 pts with stage II and in all pts with
stage III (4 pts). The median radiation dose was 50 Gy
(range, 44-60) in 2 Gy fraction, 5 fractions/week. 

Results: The median follow-up was 75.5 months
(range, 12-144). At time of this analysis all pts are alive
and free from disease. In particular, no pts submitted to
postoperative radiotherapy recurred, as well the only
patient treated with radiotherapy alone who had a com-
plete response which lasted 55 months. The stage II
patient who relapsed after surgery, received salvage irra-
diation and achieved a complete response with a median
duration of response of 25 months. There were no grade
3 or 4 radiation-induced complications, whereas grade 2
esophagitis was observed in all irradiated pts. 

Conclusions: Our results, thought limited to a small
number of cases, confirm the good prognosis and radio-
sensitivity of thymomas, the opportunity to treat stage III
pts with postoperative radiotherapy, and the possibility of
a local relapse after surgery alone in stage II pts.
Postoperative radiotherapy seems to improve local con-
trol in stage III and II, while is useless in completely
resected stage I disease. The possible advantage of posto-
perative radiotherapy also in stage II thymomas pts
should be still investigated in future trials.

QUALI TOSSICITà CON LE NUOVE STRATEGIE
TERAPEUTICHE IN ONCOLOGIA

CERVICO-CEFALICA?

P191
IMPORTANCE OF NUTRITIONAL SUPPORT IN
OLDER PATIENTS RECEIVING CURATIVE
COMBINED TREATMENT FOT HNSCC

G. Acquaviva, M.C. Campisi, L. Testa, C. Spatola,
G. Privitera

AOU Policlinico-Vittorio Emanuele Catania 

Background: The quest for improved combined-modality
regimens (chemotherapy, radiotherapy, targeted therapy)
in HNSCC has yielded progressively higher rates of toxi-
city. Because dysgeusia, mucositis, nausea, dry mouth
which accompany head and neck Combined Treatment,
older patients are particularly prone to weight loss.
Malnutrition and weight loss cause a decreased response
to Combined Treatment (CT) and a shorter survival time.
The aim of this study is to evaluate the feasibility of CT
in older patients and to show the benefit of the parenteral
support therapies on weight loss.

Materials and Methods: From March 2004 to
February 2008 we enrolled 23 patients (pts) between 70
and 81 years, who had stage III HNSCC, ECOG PS 0-1.
Planned treatment consisted of 2 cycles of modified TPF
induction chemotherapy (q 3w), followed by CT consi-
sted of radiotherapy (64-70 Gy, 1.8 Gy/fr/7-8 weeks) and
concomitant Cetuximab and Cisplatin weekly. Evaluation
schedules of Nutritional Status were completed at regular
weekly intervals. To prevent weight loss, parenteral nutri-
tional support (150 Kcal/day intravenously) was adopted
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for all pts from day 1 of CT, in addition to oral intake. The
parenteral supplementation, through a catheter in superior
vena cava or other main vein, consisted of a hypertonic
formula containing dextrose, amino acids, lipids, vita-
mins, electrolytes which was daily supplemented with a
regular supervised diet.

Results: Twenty over Twenty-three pts (87%) regular-
ly completed the CT with parenteral nutritional support.
A grade 2 oropharyngeal toxicity with mucositis, xerosto-
mia, dysfagia (according to CTCAE v. 4.0) developed in
45% of them. Only three pts (13%) had their treatment
interrupted because of development of grade 3 oropha-
ryngeal mucositis: treatments breaks were between 3 to
16 days. Total Treatment Time with a tolerance of 8% was
respected in about 90% of pts. Weight loss ranged betwe-
en 3 to 8% of B.M.I. for all pts, but without any compro-
mission of treatment result. Local control was obtained in
78% of pts at 3 years and 87% of pts are alive at the time
of this report. 

Conclusions: Parenteral nutritional support during
CT has been demonstrated to be effective in maintaining
weight in older pts, in minimizing symptoms related to
radiotherapy and chemotherapy, thus enabling pts to com-
plete treatment. 

P192
PROSPECTIVE PHASE II TRIAL OF CETUXIMAB
PLUS VOLUMETRIC MODULATED ARC THERAPY
WITH SIMULTANEOUS INTEGRATED BOOST
(VMAT-SIB) IN LOCALLY ADVANCED HEAD AND
NECK SQUAMOUS CELL CARCINOMA (SCCHN):
A REPORT OF FEASIBILITY AND TOLERABILITY
IN ELDERLY AND/OR CHEMOTHERAPY UNFIT
PATIENTS

F. Alongi1, M. Bignardi1, R. Cavina2, S. Pentimalli1,
I. Garassino2, P. Mancosu1, G. Reggiori1, A. Poletti3,
D. Ferrari4, P. Foa4, A. Bigoni5, A. Dragonetti5,
O. Spahiu1, A. Fogliata6, L. Cozzi6, A. Santoro2,
M. Scorsetti1

1Radiotherapy, Istituto Clinico Humanitas, Rozzano

(Milano), Italy; 2Oncology, Istituto Clinico Humanitas,

Rozzano (Milano), Italy; 3Head and Neck Surgery, Istituto

Clinico Humanitas, Rozzano (Milano), Italy; 4Medical

Oncology, Ospedale San Paolo, Milano, Italy; 5Head and

Neck Surgery, Ospedale S.Giuseppe, Milano, Italy;
6Oncology Institute of Southern Switzerland, Bellinzona,

Switzerland

Purpose: Cetuximab plus radiotherapy may be an effecti-
ve alternative to chemoradiation in locally advanced
Head-neck squamous cell carcinoma patient(SCCHN).
We analyzed retrospectively a group of patients treated in
our Institute with Cetuximab plus Volumetric modulated
arc therapy with simultaneous integrated boost(VMAT-
SIB). Primary end point was the assessment of acute toxi-
city and the feasibility of the combined approach. 

Materials and Methods: Between 12/2008 and
4/2010, 22 patients were submitted to VMAT-SIB plus
Cetuximab for radical intent in case of locally advanced
SCCHN. The median age was 73 years old(56-95;15

males and 7 females); none of them was suitable for che-
motherapy because of important co-morbidities. All
patients underwent CT of simulation (12 out of 22 under-
went MRI and 4 underwent also FDG-PET). VMAT-SIB
by RapidArc with two dose levels of 54.45Gy and
69.96Gy in 33 fractions was delivered. All patients were
concomitantly treated with Cetuximab: administration of
the drug was initiated one week before RT at loading dose
of 400 mg/mq over a period of 120 minutes, follow by
weekly 60 minute infusion of 250mg/mq for the duration
of radiotherapy. Patients were assessed for toxicities
according to the RTOG criteria. 

Results: All but one patients, completed the treatment
and achieved the minimum follow-up of 12 months.
Eighteen percent(4/22pts) of patients showed G1,
36%(8/22pts) G2, and 36%(8/22pts)G3 dermatitis. Nine
percent of patients(2/22pts) referred G1, 36%(8/22pts)
G2, 45%(10/22pts) referred G3 mucositis/stomatitis. No
grade 4 toxicities were recorded. Considering blood para-
meters, 3 cases of Grade 1 anaemia and a single case of
G2 thrombocytopenia were scored. Nobody required fee-
ding tubes placed during treatment. Only one patient
interrupted the course of radiotherapy because of a very
quick worsening of general clinical condition. 

Conclusion: The here reported toxicity data are pro-
mising and encouraging in regard to the adoption of
moderate hypofractionation with VMAT-SIB when cetu-
ximab is concomitantly administered. Comparing our
toxicities with the cetuximab plus RT arm of randomized
Bonner study(Bonner et al. Lancet Oncology 2010), our
data regarding dermatitis are equal(around 36 % for G3/4
skin reaction), while mucositis/ stomatitis seems to be
reduced in our experience(45% versus 55.8% in Bonner
study for G3/4). Longer follow-up is necessary to evalua-
te late toxicities, disease free and overall survival.

P193
IMPACT OF LOW DOSES ON OCULAR
STRUCTURES IN PATIENTS TREATED WITH IMRT
FOR HEAD AND NECK CANCERS : FIRST
EXPERIENCE AT EUROPEAN INSTITUTE OF
ONCOLOGY

D. Alterio1, M.R. Curatola2, I. Bossi Zanetti1,
G. Ceresara2, M. Caputo1, S. Ferrario1, R. Orecchia1,3,
R. Ratiglia2

1Division of Radiotherapy, European Institute of

Oncology; 2Università degli Studi di Milano. Fondazione

IRCCS Ca’ Granda Ospedale Maggiore Policlinico, UO

Oculistica; 3Università degli Studi, Milano

Aim: To evaluate if low doses may produce ocular
changes in patients (pts) treated with Intensity Modulated
Radiation Therapy (IMRT) for head and neck tumors.
Materials and Methods: Patients treated with IMRT for
tumors located near ocular structures performed a com-
plete ophthalmologic visit during their follow-up pro-
gram. Different ocular structures were evaluated: ocular
surface, crystalline lens and retina. Ocular surface was
evaluated by means of fluorescein coloration (to determi-
nate tear film break-up time (BUT) and fluorescein stai-
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ning), Schirmer test I (to quantify basal lachrymal pro-
duction) and in vivo Laser Scanning Confocal
Microscopy (LSCM). A dry-eye-related questionnaire
(OSDI) was collected for all pts. Lens and retina were
evaluated by means of slit lamp examination. Pentacam
Scheimpflug system was used to obtain quantitative
information on the geometry of the crystalline lens and
Spectralis Heidelberg Retina Angiograph (HRA) and
Optical Coherence Tomography (OCT) were performed
to acquire imaging of the retina. Radiotherapy treatment
plans were retrospectively evaluated and ocular structures
were contoured (inferior and superior lid margins, cornea,
lens, retina and major lachrymal gland).

Results: Twelve pts (8 males and 4 females) were
evaluated (mean age 55.3 yrs, range 32-77 yrs). Tumors
lied in nasopharynx, paranasal sinus and major salivary
glands in 9, 2 and 1 pts, respectively. Two pts were sub-
mitted to a re-irradiation and were excluded from the ana-

lysis. Mean time between the end of treatment and the
ophthalmologic visit was 13.8 months (range 3-36
months). All pts were treated with IMRT with a median
total dose of 69.96 Gy (mean dose/fraction 2.12 Gy/die,
mean number of fractions 33). Observed ocular changes
were: altered BUT in 9 pts (90%) and altered Schirmer
test in 5 pts (50%). OSDI questionnaire was normal in 9
pts. Ocular structures absorbed dose was resumed in
Table 1. Schirmer test was found lower in pts with higher
absorbed doses to the major lachrymal gland (Table 2).
LSCM showed not specific corneal changes.

Conclusion: Our results showed the presence of not
specific ocular alterations, in particular at the level of
ocular surface, in patients treated with IMRT for head and
neck cancer. The low number of patients did not permit to
obtain definitive conclusion. In order to better investiga-
te the correlation between low doses and ocular dysfun-
ction, a prospective collaborative study is going to start.

Table1

Table 2

P194
RADIOTHERAPY AND CONCOMITANT
CETUXIMAB IN HEAD AND NECK CANCER:
EVALUATION OF ACUTE TOXICITY

S. Bracci, M. Valeriani, V. De Sanctis, C. Scaringi,
M.F. Osti, B. Campanella, R. Montagnoli, R. Maurizi
Enrici

Department of Radiology, Radioterapy, University of

Rome, La Sapienza, Italy

Aim: To evaluate acute toxicity in 21 patients with local-
ly advanced head and neck squamous cell carcinoma trea-
ted with radiotherapy and concomitant cetuximab.

Materials and Methods: Between September 2007
and October 2010, 21 patients, 15 male and 6 female,
affected by head and neck squamous cell carcinoma were
treated. Median age was 62 years (range 41-83). 6
patients had larynx cancer at the diagnosis, 11 had pha-
rinx cancer, 3 had oral cavity cancer and 1 had metastases
to neck lymph nodes from an occult carcinoma. 

The 61,9 % of patients was submitted to biopsy while 8
patients were submitted to the removal of the tumor cer-
vical lymph node dissection.
The 9,5 % of patients had stage III at the diagnosis, the
76,2 % of patients had stage IVA and the 14,3 % of
patients had stage IVB according to TNM classification.
All patients were treated with radiotherapy for a total
dose of 64-70,2 Gy in 28-39 fractions in association with
weekly cetuximab. In the 52,4 % of treatment IMRT
technique was used.

Results: The median follow-up was 14 months (range
2-34) from the end of radiation therapy. In two cases, the
planned combined treatment was not completed.
Radiotherapy was temporary suspended in other 9
patients due to acute toxicities. One patient died for sep-
sys before the end of therapy. 
The 66,6 % of patients received cetuximab till the end of
treatment. 
Treatment interruptions were principally due to severe
acute cutaneous or mucous toxicity. Rash of any grade
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was observed in all patients. In–field G3-4 cutaneous
toxicity occurred in 8 (38%) patients, while G3-4 mucous
toxicity was observed in 10 (47,6 %) patients. Severe
cutaneous toxicites (G3-G4) were more frequent in
patients submitted to 3D-CRT respect to IMRT (50 % vs
27 %). Similar results were observed in case of severe
mucous toxicity (50 % 3D-CRT vs 36 % IMRT). In the
IMRT group the 27 % of treatments were interrupted in
opposite to the 80 % of 3D-CRT group.
Dysphagia and odinophagia occurred in the 90,5 % of
cases so that an analgesic treatment was required.
Because of dysphagia and mucous toxicity, weight of loss
has also occurred in 14 patients. The mean weight of loss
during radiotherapy was 3,5 kg. 
No hematological toxicity was observed.

Conclusions: In our experience severe acute toxic
reactions are common in patients treated with radiothera-
py and concurrent cetuximab resulting in frequent breaks
or incomplete treatment with potential reduction in disea-
se control. IMRT technique is useful to reduce acute toxi-
cities in this group of patients.

P195
PATTERNS OF ACUTE AND SUB-ACUTE TOXICITY
IN 66 PTS TREATED WITH 3D-CONFORMAL
RADIOTHERAPY (3DCRT) AND INTENSITY
MODULATED RADIATION THERAPY (IMRT) FOR
OROPHARYNX SQUAMOUS CELL CARCINOMA
(2007-2010). PRELIMINARY RESULTS.

M. Buglione, L. Costa, N. Pasinetti, E. Castrezzati,
R. Cavagnini, S. Tonoli, S.M. Magrini

Istituto del Radio “O.Alberti”, Spedali Civili e Università

degli Studi - Brescia

Aims: An IMRT program was developed at our Institution
for selected pts (pts) with oropharynx cancer. This analy-
sis describes the toxicity patterns in comparison with
patients (pts) treated with 3DCRT. 

Materials and Methods: 40 and 26 pts were treated
respectively with IMRT and 3DCRT. Acute toxicity
(within 3 month from treatment) and sub-acute toxicity
(6-12 months after radiotherapy) were categorized with
CTCAE v.3. Damage to oral mucosa, dysgeusia, cutane-
ous toxicity, pain and dysphagia were registered. 2 test
was used for statistical evaluation. 

Results: Respectively 67.5% and 29.4% of the IMRT
and 3DCRT pts had T1-2 disease(p=0.004); 62.5% and
84% of them, respectively, had stage IV disease (p 0.006).
Radiotherapy dose to clinically evident disease was 70
Gy (2 Gy/fraction) and 69 Gy (2.3 Gy/fraction SIB),
respectively, in the 3DCRT and IMRT group. 
The CTV volume for the primary site of disease and the
nodal areas involved was <100cc, >100 <200cc and
>200cc, respectively, in 21.1% and 55.2%; 57.9% and
34.5%; 21.1% and 10.3% of the pts of the 3DCRT and
IMRT group. 90% of the IMRT pts had concomitant che-
motherapy (CHT) as opposed to 69% of those of the
3DCRT group (p=0.033).
Acute toxicity (damage to the oral mucosa, dysgeusia,
cutaneous toxicity and dysphagia) incidence was not sta-

tistically different in the two groups. Pain incidence gra-
ded G2/G3 was respectively 46.2/15.4% and
27.5%/47.5% in the 3DCRT and IMRT groups (p=0.011).
At 6 months, pain incidence was not statistically different
in the two groups but the incidence of weight loss graded
G1/G2/G3 was respectively equal to 36.8%/0/5.3% and
5%/10%/0 in 3DCRT and IMRT groups (p=0.003). This
trend is maintained also at 12 months (G0 50% and
92.6% respectively among 3DCRT and IMRT pts).
We categorized the volumes of “radical CTV T/N” (48
pts), in 2 groups (<100cc and >200 cc); the acute G3 pain
was more evident in the IMRT group in both categories
(p=0.031 and 0.008). 
4 categories of “precautional CTV volumes-PCTV”
(<300cc, >=300 <400, >=400 <600, >600) were conside-
red: G3 pain was again statistically more frequent in the
pts treated with IMRT and PTCV >=400cc <600cc than in
their 3DCRT counterparts (p=0.044); pain G3 and
dysphagia are more frequent in patient treated with IMRT
and PTCV >600cc than in their 3DCRT counterparts
(p=0.023 and 0.003 respectively). 

Conclusions: This retrospective and preliminary ana-
lysis confirms that IMRT is useful for selected pts with
oropharynx cancer. Acute pain is worse within the group
treated with IMRT and SIB. At 6-12 months, the differen-
ce in pain incidence almost disappeared and loss of
weight resulted significantly worse in the pts treated with
3DCRT, even if IMRT pts were more often submitted to
concomitant CHT and have been treated with higher frac-
tional doses.

P196
ACUTE AND LATE TOXICITIES EXPERIENCED
DURING AND AFTER SIMULTANEOUS
INTEGRATED BOOST INTENSITY-MODULATED
RADIOTHERAPY WITH OR WITHOUT
NEOADJVANT CHEMOTHERAPY IN LOCALLY
ADVANCED HEAD AND NECK CANCER

L. Cernusco°, F. Matteucci°, L. Fatigante°, A. Sainato°,
V. Cerboneschi§, V. Meneghini°, A. Grandinetti°,
L. Forte°, M. Coppola°, C. Greco°

°U.O. Radioterapia Univ, Azienda Ospedaliero-

Universitaria Pisana, Ospedale Santa Chiara, Pisa;
§U.O. Radioterapia, Ospedale Campo di Marte, Lucca

Objective: The purpose of this study was to analyse retro-
spectively toxicity in patients with locally advanced head
and neck cancer treated with the intensity-modulated
radiotherapy (IMRT) with or without neoadjuvant che-
motherapy.

Methods: Between June 2010 and April 2011, 29
patients with stage III/IV of the nasopharinx, oropharynx,
hypopharynx and larynx, treated with or without neoadju-
vant Cisplatin, 5-Fluorouracil and Taxotere (TPF) chemo-
terapy schedule for 1-3 cycles, have been undergone suc-
cessful definitive (n =22) or postoperative (n = 7) simul-
taneous integrated boost (SIB)-IMRT in 30 fractions
either alone or in combination with chemotherapy
(cisplatin) or target therpy (erlotinib). 
The delivering dose was 66 Gy at GTV, 60 Gy and 54 Gy
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at the high-risk clinical target volume and the low-risk
clinical target volume respectively in the definitive treat-
ment; 60 Gy and 54 Gy respectively in the post-operative
setting in the region at great and less risk of microscopi-
cal disease. 

Results: 22 patients have received a neoadjvant che-
motherapy, in 20 cases a TPF schedule, in one case a TP
schedule and the last one the cisplatin has been substitu-
ted with carboplatin; the neoaduyvant chemotherapy has
been well tolerated with only two G3 emathological toxi-
cities (neutropenia) and one episode of pericarditis. 
Simultaneous integrated boost (SIB)-IMRT has been deli-
vered in all patients: in 25 cases the radiotherapy is asso-
ciated at chemotherapy or erlotinib (3 patients) and all
paztients have been completed the radiotherapy schedule. 
Acute toxicity scoring has revealed 6 cases of G3 skin
toxicity, 12 cases of severe mucosal toxicity, Grade 3 or
greater disphagya and odinophagya were seen in 11 and 5
patients respectivelly but in only 2 cases has been neces-
sary a PEG or NGS; Grade 2 weight loss was seen in only
6 patients and 1 patient has developped a xerostomia G3.
We haven’t see a G3/G4 emathological toxicity.
After a median follow-up of 6 months we don’t observed
a G3/G4 late toxicities. 

Conclusions: SIB-IMRT is a feasible technique for
the treatment of patients with locally advanced head and
neck cancer that allow the sparing of the normal tissues
and mainteining acceptable rates of acute toxicity; this
study show also an effective and relatively safe in terms
of avoidance of persistent grade 3/4 late toxicity.

P197
TOXICITY EVALUATION IN THE TREATMENT OF
LOCALLY ADVANCED CARCINOMA OF
OROPHARYNX/ORAL CAVITY USING HELICAL
TOMOTHERAPY

M. Cianciulli, C. Caruso, A. Monaco, C. Chiostrini,
S. Fouraki*, V. Donato

Radiotherapy Unit, Azienda Ospedaliera San Camillo -
Forlanini, Rome, Italy; *Radiotherapy Unit, Policlinico
Umberto I, Rome, Italy

Purpose: The aim of this study is the evaluation of acute
and late toxicity in the treatment of patients affected with
locally advanced carcinoma of oropharynx and oral cavi-
ty, irradiated by Helical Tomotherapy.

Materials and Methods: From February 2008 to
March 2011, 28 consecutive patients with locally advan-
ced squamous cell carcinoma of oropharynx (n=17) and
oral cavity (n=11) were treated with radical intent by
Helical Tomotherapy. 17 underwent concomitant radio-
chemotherapy (RT-CT) with weekly administration of
Carboplatin and 11 exclusive radiotherapy (RT) for
comorbidities.
Median age was 67 years (39 - 87). Stage of disease at
diagnosis was III in 2, IVA in 24 and IVB in 2 cases.
Simultaneous Integrated Boost (SIB) technique in 30 frac-
tions was used, by delivering 66 Gy (RT-CT) / 67.5 Gy
(RT) to PTV1 (PET positive oropharynx/oral region), 60 -
63 Gy to PTV2 (oropharynx/oral cavity and PET positive
nodes), 54 Gy to PTV3 (negative cervical nodes).

Results: All patients completed radiotherapy, without
any interruption due to the treatment and without nasoga-
stric tube or PEG. Concerning acute toxicity, G2 derma-
titis, dysphagia and mucositis were registered in 7 (25%),
12 (43%) and 16 (57%) cases, respectively. Late toxicity
was evaluated in 20 patients: G1 pain, edema, subcutane-
ous fibrosis in 2 cases and G1 trismus in only 1 were
noted. Median follow up was 16 months (range 2 – 31). 

Conclusion: Helical Tomotherapy allows to obtain
low acute and late toxicity in locally advanced squamous
cell carcinoma of oropharynx/oral cavity.

P198
SIMULTANEUS INTEGRATED BOOST VERSUS
CONVENTIONAL RADIOTHERAPY IN HEAD AND
NECK CANCER: ACUTE TOXICITY AND
DOSIMETRIC EVALUATION

M.P. Ciliberti**, S. Cornacchia^, S. Carbone**,
A. Lamacchia**, G. Squeo*, A. Natuno*, A. Errico*,
D. Di Cosmo*, A. Martilotta**, S. Bambace*

*U.O.C Radioterapia Oncologica, Ospedale “R.
Dimiccoli”, Barletta; **U.O. di Radioterapia dell’
Università degli Studi di Bari; ^U.O.C. Fisica Sanitaria,
Ospedale “R. Dimiccoli”, Barletta

Introduction: Compared with conventional radiotherapy,
intensity-modulated radiotherapy (IMRT) optimizes the
delivery of irradiation to irregularly shaped volumes by
producing concavities in radiation treatment volumes, so
it can reduce irradiation of the parotid glands and xerosto-
mia that is the most common late side-effect of radiothe-
rapy to the head and neck. SIB is an evolution of IMRT
that could improve the clinical outcome by reducing the
overall treatment time and then the tumor repopulation.

Methods: Between July 2010 and March 2011, 7
patients with histologically confirmed head and neck car-
cinoma (T1-4, N0-3, M0) were evaluated in our center.
CT and PET simulation images were acquired and a SIB
and a 3D-CRT plans were calculated for each patient. The
prescription doses for SIB plans and 3DCRT plans were
respectively 66Gy and 68-70Gy for the high-dose volu-
me, 60Gy and 60Gy for the intermediate-dose volume
and 54Gy and 50Gy for the low-dose volume. The
dose/fraction was 2.2 for the high-dose volume, 2Gy for
intermediate-dose volume and 1.8Gy for low-dose volu-
me in SIB plans, 2Gy for all volumes in 3DCRT
plans.Planning parameters were assessed according to
RTOG IMRT protocols. DVH were then created for plan
evaluation and dosimetric considerations. In particular,
maximum and median doses to parotid glands were asses-
sed for each plan and compared. All patients were after
treated with the SIB treatment planning. Treatment rela-
ted toxicity was weekly evaluated by a radiation oncolo-
gist.

Results: Clinically acceptable plans were achieved
for both SIB and 3D-CRT plans, (although SIB plans
typically required three times the number of monitor
units). The coverage of 95% of the high dose PTV was
96-100% of the prescribed dose for SIB plans and 95%
for 3D-CRT plans. There was a trend of improved dose
conformity for IMRT plans. Mean doses to omolateral
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parotid gland were 45 and 27Gy ,mean doses to contrala-
teral parotid gland were 27,7 and 40Gy, mean doses to
both parotid were 27,3 and 42,5Gy in 3DCRT and SIB
plans, respectively. To achieve acceptable dose to parotid
volumes in 3DCRT, we should accept plans with a worse
dose coverage of tumor volume. Four patients presented
G2 mucosyte,two patients had G3 mucosyte; 5 patients
showed acute G1 xerostomia.Three patients(43%)showed
G2 dermatitis and four (57%) G1 dermatitis. The median
follow-up was 3,5 months (range 0-6 months. Among
these patients, 4 of them had a late xerostomia (2 pts G1
and 2 pts G2). 

Conclusions: Dosimetric data suggest that SIB-IMRT
allow to give lower doses to parotid glands than 3DCRT,
with a theoretical benefit on xerostomia. Acute treatmet-
related toxicity is accettable, but a longer follow-up and a
larger number of cases is needed to see real benefits in the
incidence of late xerostomia and tumor control.

P199
EARLY NUTRITIONAL COUNSELLING IN PATIENTS
TREATED WITH RADIOTHERAPY FOR HEAD AND
NECK TUMORS: PRELIMINARY RESULTS THE
EUROPEAN INSTITUTE OF ONCOLOGY
EXPERIENCE

S.P. Colangione1,2, D. Alterio1, F. Valoriani3, F. Cristiana1,
A. Ferrari1, A. Sabbatini3, D. Zerini1, E. Zagallo3,
B.A. Jereczek-Fossa1,2, R. Orecchia1,2

1Division of Radiotherapy; 3Dietetic and Clinical

Nutrition Unit at European Institute of Oncology;
2University of Milan

Aim: From June 2010 all patients (pts) treated with radio-
therapy (RT) in head and neck region at European
Institute of Oncology received a nutritional counselling
during the first week of RT (“early nutritional counsel-
ling) instead of the nutritional evaluation “on demand”
(in case of clinically significant weight loss). Aim of this
analysis was to quantify the benefit of the early nutritio-
nal counselling compared to a counselling “on demand”.

Patients and Methods: Twenty consecutive pts (mean
age 62 years, range 34-77) who received an early nutritio-
nal counselling was compared to an historical group of 52
pts (mean age 57 years, range 35-84 yrs) for which the
nutritional evaluation were performed only in case of a
clinically significant weight loss. Patients submitted to
previous surgery were excluded from the analysis. Most
patients had tumor localized in pharyngeal areas (mainly
oropharynx). Five patients (20%) of study group were
treated with Intenstiy Modulated Radiotherapy (IMRT)
whereas all pts of the historical group was treated with a
3D-Conformal technique (shrinking field). Mean total
dose was 70 Gy (mean dose/fraction 2Gy/die).

Results: At first nutritional evaluation, five (20%) and
30 (58%) pts resulted to have a weight loss higher than
10% compared their usual weight in study and historical
group, respectively. For pts evaluated “on demand”, the
nutritional counselling was performed at a mean time of
31 days (range 6-49 days) from the start of treatment.
Weight loss and BMI values were summarized in table 1.

In patients evaluated on demand, BMI resulted reduced
compared to baseline value (25.5 at baseline and 24.57 at
the time of first nutritional evaluation.):

Conclusion: Compared to a nutritional counselling
“on demand”, an early nutritional evaluation has demon-
strated to reduce the entity of weight loss in patients trea-
ted with radiotherapy for head and neck tumors. Because
of the IMRT sensitivity for body shape modification due
to weight loss, accurate nutritional evaluation before and
during treatment should be recommended.

P200
RADIOCHEMOTERAPY IN HEAD AND NECK
TUMORS: COMPARE TWO DIFFERENT
CHEMOTHERAPY SCHEDULES

F. De Felice, D. Musio, S. Mezzi, J. Waskiewicz,
A. Mancini, M. Membrino, S. Fouraki, N. Bulzonetti,
N. Raffetto

Departement of Radiation Oncology, Policlinico

Umberto I, Università “Sapienza”, Roma, Italia

Aim: The purpose of the study was to compare acute toxi-
cities of two chemotherapy schedules for head and neck
cancers. Second end-point was to evaluated the response
rates of radiotherapy and concurrent cisplatin chemothe-
rapy, given in two different schedules, to patients who are
not undergo primary surgery.

Methods and Materials: A total of 25 head and neck
cancer patients treated with two schedules of concurrent
chemoradiotherapy were analyzed for treatment toxicity.
Patients with a younger age or good performance status
received cisplatin 100 mg/mq; patients with older age or
poor performance status or comorbidies received cispla-
tin 30-40 mg/mq. Group A (12 patients) received cispla-
tin 100 mg/mq on 1-21 day schedule. In group B (13
patients) chemiotherapy was delivered weekly (cisplatin
30-40 mg/mq). One patient changed from cisplatin 100
mg/mq to cisplatin 30 mg/mq because of hematologic
toxicity. Radiotherapy dose was 70 Gy in 35 fractions for
definitive concurrent chemo-radiation and 66 Gy in 33
fractions for adjuvant treatment.

Results: Severe and worse toxic events were similar
between the treatment programs. Hematological toxicities,
especially grade 1 Hb level, were common: three patients
in group A and four patients in group B. Mucositis G2 was
observed in five patients and four patients, respectively;
mucositis G3 in two (group A) and in four (group B)
patients. Seven patients, in group A, presented disfagia
G2/3 (four patients grade 2 and three patients grade 3),
while in group B, two patients had disfagia G2. Dermatite
G3 was observed in three patients (group A) and dermatite
G2 in two patients (group B). No grade 4 toxicites were
observed. Five patients in group A and eight patients in
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group B were evaluable for response. Complete response
was observed in three patients (group A) and in five
patients (group B).

Conclusion: Comparison between two treatment moda-
lities appears to result in similar adverse event profile. Both
cisplatin schedules produced similar tumor control rates.

P201
ASSESSMENT OF THE IMPACT OF RADIOTHERAPY
ON QUALITY OF LIFE OF HEAD AND NECK
CANCER PATIENTS WITH THE USE OF EORTC
QLQ-C30 AND HN-35 QUESTIONNAIRES

F. Dionisi, M.F. Palazzi, F. Bracco, V. Arienti,
L. Schembri*, B. Bortolato
SC Radioterapia, Ospedale Niguarda Ca’ Granda,
Milano, Italy; *Università degli Studi di Milano, Scuola
Spec. Radioterapia

Purpose: The aim of the present study was to evaluate the
longitudinal changes in quality of life (QOL) in head and
neck (H&N) cancer patients undergoing radiotherapy
(RT) as a part of their treatment.

Materials and Methods: H&N cancer patients treated
at our Radiotherapy Unit with both curative or postopera-
tive RT were considered eligible for the study. QOL was
assessed with the use of the EORTC Quality of life core
and cancer specific modules (EORTC QLQ-C30 and HN-
35). Questionnaires had to be completed at baseline and
during each follow-up visit for disease-free patients. 

Results: Between March 2010 and May 2011, 57
patients completed both questionnaires before treatment.
Mean age was 63,8 years (range 39-87). At baseline, only
17/3770 (0,4%) item data were missing, mostly regarding
sexuality problems. Overall mean scores for functional
scales were high. Global health and QOL mean scores
were 63,45 and 65,2 respectively. Cancer specific mean
symptom scores were low, ranging from 1,75 for the use
of feeding tube to 36,84 for the use of pain killers. As of
May 2011, 16 patients completed both questionnaires at ≥
6 months after the end of radiation treatment (average 9
months, range 6-12). Comparison of pre-RT vs post-RT
mean scores revealed a slight and not significant impro-
vement in all functional scales but role functioning scale
(95,83 vs 94,79). All QLC-30 symptom scales-items
improved after treatment, with the exception of insomnia,
which increased from a mean value of 14,58 to 20,83. All
changes were not statistically significant; reduction in
pain after treatment was close to be clinically significant,
decreasing from 14,58 at baseline to 5,21 at ≥ 6 months
after the end of treatment (difference=9,37). Global
health status and QOL slightly increased after treatment,
with values of 69,79 and 70,83, respectively. Comparison
of pre-post HN-35 cancer specific symptoms showed a
slight and not significant reduction in pain after treatment
(from 15,63 to 13,54), and in the use of pain killers (from
37,5 to 31,25, p=NS). Salivary function decreased after
treatment, with scores for dry mouth and sticky saliva
significantly worse compared with baseline (P<0,001).

Conclusions: Radiation treatment minimally affects
QOL of H&N cancer survivors at ≥ 6 months after the end
of treatment. A further and more complete analysis of the
database will be performed at 1 year follow-up for all
disease-free patient.

P202
SUPPORTIVE CARE PROTOCOL AND
EVALUATION OF SIDE EFFECTS DURING
RADIOTHERAPY CONCOMITANT TO
CHEMOTHERAPY WITH CISPLATIN IN LOCALLY
ADVANCED HEAD AND NECK CANCER:
A MONOINSTITUTIONAL EXPERIENCE

M. Nuzzo, M. Taraborrelli, A. Di Pilla, A. Augurio,
F. Di Febo, D. Genovesi, G. Ausili Cèfaro

U.O. Radioterapia Oncologica Ospedale Clinicizzato,

Università “G. D’Annunzio” Chieti

Purpose: Our purpose is to assess the better supportive
care to minimize side effects during concomitant radio-
chemotherapy in locally advanced head and neck squa-
mous cell carcinoma (HNSCC).

Materials and Methods: Since 2009, we observed 10
patients with locally advanced HNSCC (5 oropharynx, 4
larynx, 1 nasopharynx) treated with RT concurrent to
chemotherapy administered every three weeks or wee-
kly in day-hospital regime. Advanced three dimensio-
nal-CRT (5-9 fields techniques) was performed.

Results: All patients underwent pre-treatment oral
assessment: orthopantomography, dental exam and tre-
atment, if required. Oral hygiene protocols were provi-
ded. Moreover before treatment all patients should place
a Percutaneous Endoscopic Gastrostomy (PEG).A spe-
cific soothing and decongestant cream for the skin and a
spray based on a pool of collagen precursor synthetic
aminoacids combined with sodium hyaluronate or a
mucoadhesive gel for oral cavity were given. During
chemotherapy, intravenous infusion of liquids, steroids
and antiemetic drugs were always administered. Every
week complete blood counts, weight and nutritional sta-
tus were assessed. G2 skin toxicity required application
of specific spray or cream with sodium hyaluronate and
aminoacids, at least two times a day, and steroid cream,
during week-ends. In case of G3 skin toxicity, the areas
should be cleaned with saline solution and treated with
solution of 2% eosin and antibiotic cream. When oral
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mucositis (G2), funginal infection, pain and dysphagia
occurred, steroids and antifunginal drugs were prescri-
bed. Vitamin supplement helped to regenerate oral
mucosa. In case of feeding difficulties, early use of PEG
with personalized diet and good hydration could avoid
substantial loss of weight, weakness and astenia.
The mean percentage of weight loss was 9% (range 1-
18%), 6,4 Kg (range 0,2-17 Kg) on average. Acute toxi-
cities are reported based on CTCAE (v. 4.02) classifica-
tion. Mucositis: G1 in 1 case; G2 in 4 pts; G3 in 2
pts.Skin: G2 in 8 pts; G3 in 2 pts.Neutopenia: G3 in 5
pts.Dysphagia: G2 in 1 case; G3 in 5 pts.Dry mouth:
both G2 and G3 in 1 patient.No toxicities G4 was obser-
ved.

Conclusions: This experience confirm the need to
plan specific supportive care protocols to prevent and
manage every toxicities in order to avoid interruptions
that could influence loco-regional control and disease-
free survival.

P203
SUPPORTIVE CARE PROTOCOL AND
EVALUATION OF SIDE EFFECTS DURING
RADIOTHERAPY CONCOMITANT TO CETUXIMAB
IN LOCALLY ADVANCED HEAD AND NECK
CANCER: A MONOINSTITUTIONAL EXPERIENCE

M. Nuzzo, M. Taraborrelli, A. Di Pilla, S. Adorisio,
P. Amerio°, D. Genovesi, G. Ausili Cèfaro

U.O. Radioterapia Oncologica Ospedale Clinicizzato,

Università “G. D’Annunzio” Chieti

Purpose: Our purpose is to assess the better supportive
care to minimize these side effects during RT concurrent
to Cetuximab.

Materials and Methods: Since 2010, we observed 7
patients with locally advanced HNSCC (5 oropharynx, 1
hypopharynx, 1 oral cavity) treated at Radiation
Oncology Department in Chieti with RT concurrent to
Cetuximab administered weekly in day hospital regimen.
Advanced three dimensional-CRT (5-9 fields techniques)
was performed.

Results: All patients underwent pre-treatment oral
assessment: orthopantomography, dental exam and treat-
ment, if required. Oral hygiene protocols to mantain
during therapy and recommendations to reduce factors
that may compromise oral mucosal integrity (alchol,
smoke, spicy foods) were provided. Moreover, to avoid a
substantial weight loss, before treatment all patients
should place a Percutaneous Endoscopic Gastrostomy
(PEG). Since the first day of therapy, specific soothing
and decongestant cream with vitamin K for the skin and
spray based on a pool of collagen precursor synthetic
aminoacids combined with sodium hyaluronate or
mucoadhesive gel for oral cavity were given. During the-
rapy with Cetuximab, intravenous infusion of liquids, ste-
roids and antiemetic drugs were always administered.
Regarding acneiform skin rash, G2 toxicity required
application of steroid and antibiotic creams. In addition to
local treatment, G3 skin toxicity needed oral antibiotic
therapy. When oral mucositis (G2), funginal infection,

pain and dysphagia occurred, steroids and antifunginal
drugs (gargle and swallow them) were prescribed.
Vitamin supplement (A and E) helped to regenerate oral
mucosa. In case of feeding difficulties, early use of PEG
with tailored diet (mixed oral and enteral, if it was possi-
ble) and good hydration may avoid subtantial loss of
weight, weakness and astenia.
The mean percentage of weight loss was 4% (range 0-
10%), 2 Kg (range 0-10 Kg) on average.
Acute toxicities are reported based on CTCAE (v. 4.02)
classification.
Mucositis: G1 in one patient; G2 in 4 pts; G3 in 2 pts.
Dysphagia: G1 in one case; G2 in 4 pts; G3 in 2 pts.
Acneiform skin rash: G2 in one patient; G3 in 6 pts, but
did not last more than 2-3 days.
No toxicities G4 were observed.

Conclusions: The active cooperation with dermatolo-
gists leds to the implementation of this compound sup-
portive protocol able to administer with safety
Radiotherapy plus Cetuximab in locally advanced
HNSCC.

P204
INDUCTION CHEMOTHERAPY IN ADVANCED
HEAD AND NECK TUMORS: OUR EXPERIENCE IN
PATIENTS SELECTION AND TOXICITY
EVALUATION

G. Pavanato1, G. Virdis1, G. Crepaldi2, G. Mandoliti1

1Radioterapia Oncologica - ULSS 18 Rovigo; 2Oncologia
Medica - ULSS 18 Rovigo

Aim: Treatments of advanced head and neck tumors
represent a great challenge in order to obtain an accepta-
ble cure rate. Recently many studies showed significant
advantages in terms of responses with the utilization of
induction chemotherapy to reach both a major tumor
mass and metastatization risk reduction and, consequen-
tly, a DFS improving. These chemotherapy schemes, fol-
lowed by radiotherapy or chemo-radiotherapy, are surely
more effective, but their related toxicity may heavily
compromise the completion of cure. Therefore an accura-
te patients selection seems to be necessary in order to
assure an efficient and safe treatment.

Materials and Methods: From 1/2009 to 10/2010 18
patients with advanced head and neck tumors were trea-
ted with induction chemotherapy, followed by chemo-
radiotherapy or radiotherapy alone. Male/female ratio
was 16/2 and median age 60 ys (r 44-75). Median ECOG
PS was 0 (r 0-1). Sites of disease were: 7/18 oropharynx,
4/18 rinopharynx, 3/18 hypopharynx, 2/18 oral cavity,
1/18 larynx and 1/18 maxillary sinus. In 16/18 cases
histology was squamous cell carcinoma; 1 case of lym-
phoepitelioma and 1 indifferenciate carcinoma. Clinical
stage were for all patients: cT3-4, cN0-N2c, M0, G2-3.
All patients were selected to receive induction chemothe-
rapy with TCF scheme for 2 cycles, followed by radiothe-
rapy alone (5/18) or radiotherapy associated with conco-
mitant chemotherapy with weekly CDDP (13/18).
Median radiation therapy dose was 60 Gy/30f (r 58-66).

Results: 14/18 (78%) patients had CR, 2/18 (11%) PR
and 2/18 (11%) SD. No progressions were evaluated.
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Toxicity was registered during and after the completion of
treatments using RTOG/EORTC scales. 13/18 patients
experienced G1-2 mucosal toxicity; 4/18 patients had G3
and only 1 patient had G4 toxicity requiring hospitalisa-
tion. No other major toxicities were evidenced and no
significative differences in terms of severity were found
between patients undergoing CT-RT after induction CT
and RT alone.

Conclusions: Our patients were attentively selected in
order to be treated with a complex CT-RT program. Their
good clinical situations and performances were essential
to undergo induction CT with sufficient chances to com-
plete treatment without significant toxicity; moreover
they were specifically informed about their cure route and
its consequences in terms of pain, toxicity, weight loss
and so on. In our opinion in this series of patients the opti-
mal results obtained as CR/PR are strictly connected with
such particular attention to patient selection.

P205
TOXICITY PATTERN IN TREATMENT OF HEAD AND
NECK CANCER DELIVERING SIMULTANEOUS
INTEGRATED BOOST WITH ROTATIONAL
DYNAMIC IMRT

D. Russo*, A. Papaleo*, A. Leone*, F. Ricci*, G. Di Paola*,
M.G. Natali†, G. Ronzino°, A. Palumbo, C. Nuzzo§,
M. Santantonio*

*U.O. Radioterapia Oncologica; †U.O. Fisica Sanitaria,
°U.O. Oncologia, U.O. Otorinolaringoiatria; §U.O.
Radiologia-Ospedale “Vito Fazzi”- Lecce

Purpose: To evaluate early toxicity pattern in patients
affected by Head and Neck Cancer and treated with
Simultaneous Integrated Boost obtained with two diffe-
rent techniques of rotational IMRT with dynamic MLC.

Methods: From November 2008 to March 2011, we
treated 24 patients (median age: 57ys, range:16-79ys)
affected by squamous cell locally advanced carcinoma of
the head and neck. SIB-IMRT was planned using Serial
Tomotherapy in 15 pts (65%) (group 1) and VMAT in 9
pts (35%) (group 2). Sixteen patients (69.4%9 received
concomitant weekly CDDP, eight of them received induc-
tion chemotherapy (34.7%). 
In all cases on CT scan were defined PTV1 (primary and
metastatic lymph nodes; prescription dose:
69.9Gy/2,33Gy), PTV2 (lymph nodes at high risk of sub-
clinical invasion; prescription dose: 60Gy/2Gy) and
PTV3 (lymph nodes at low risk of subclinical invasion;
prescription dose: 54Gy/1,8Gy) (1-3). Dose constraints
for spinal cord, omolateral and contralateral parotid gland
were considered in every treatment plan (4-5).
Toxicity was classified according to RTOG Acute
Radiation Morbidity Scoring Criteria.

Results: In group 1, side effects were dysphagia G2 in
4 pts, dysphagia G3 requiring N-G feeding tube in 1 pts,
skin toxicity G2 in 4 pts, skin toxicity G3 in 2 pts, and
mucositis G2 in 2 pts. Salivary toxicity was G1-G2 in 8
pts. One patient died during treatment, after 29 radiation
fractions.
In group 2, we reported oesophageal toxicity G1-2 in 5
pts, skin toxicity G1-2 in 4 pts and G3 in 2 pts, mucositis

G2 in 5 pts. In 1 pt a G3 mucositis requiring radiation
course interruption was observed after sixteen fraction.
Salivary toxicity G1 was observed in 4 pts.
In 15 patients with follow-up exceeding one year, was
evaluated late toxicity, which resulted in G1 skin toxicity
in 3 patients and G1-2 salivary toxicity in 5 patients. After
8 months from treatment completion one patient develo-
ped a G4 mucositis.

Conclusions: Results in terms of acute toxicity obtai-
ned with the two IMRT techniques are comparable. 
In both patients’ groups, acute toxicity is acceptable and
manageable with pharmacological therapy. The worse
toxicity pattern (G5) was observed in a patient of group 1
affected by a very advanced nasopharyngeal cancer, who
received induction TPF and weekly CDDP. Death is like-
ly to be referred to a more toxic chemotherapic schedule
associated with very large radiation volumes (PTV1:
444cc, PTV2: 440cc, PTV3: 51cc). 
Although we consider these results as encouraging, the
number of patients is too low for assessing the safety of
the treatment. In addition, the follow-up too short in some
patients does not allow evaluation of late toxicity.

References:

1 Bekelman JE, Wolden S and Lee N: “Head-and-neck target
delineation among radiation oncology resident after a teach-
ing intervention: a prospective, blinded pilot study”. Int J
Radiat Oncol Biol Phys, 2009: 73: 416-423

2) Gregoire V et al: “CT-based delineation of lymph node levels
and related CTVs in the node-negative neck: DAHANCA,
EORTC, GORTEC, NCIC, RTOG consensus guidelines”.
Radiother Oncol 2003: 69: 227-236

3 Van de Water T A et al: “Delineation guidelines for organs at
risk involved in radiation-induced salivary dysfunction and
xerostomia” Radiother Oncol 2009: 93: 545-552
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vary gland function” Int J Radiat Oncol Biol Phys, 2010: 76:
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P206
DOES AMIFOSTINE REDUCE ACUTE AND
CHRONIC TOXICITY IN 3D RADIOTHERAPY FOR
HEAD AND NECK CANCER? TARANTO
EXPERIENCE

G. Silvano, F. Costantini, M. Soloperto, G. Lazzari,
A. Nikolaou, L. Santorsa, A. Terlizzi*

S.C. Radioterapia Oncologica, Presidio Ospedaliero S.G.

Moscati - ASL Taranto

Purpose: Radiotherapy (RT) in head and neck (H&N)
cancer causes acute mucositis and chronic xerostomia.
Amifostine seems to ameliorate these side effects without
compromising RT effectiveness. In this retrospective
study we report the compliance to amifostine administra-
tion and the outcome in toxicity and clinical results obtai-
ned in previously untreated squamous cell H&N cancer 
patients (pts) treated with 3D RT with or without amifo-
stine, in our institution. 

Patients and Methods: Between 2005 and 2010, 243
H&N cancer pts were treated 
with 3D RT. For this analysis were qualified 170 pts
because both parotid glands received a radiation dose of
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≥ 50Gy. Primary end points included the incidence of
grade ≥ 3 acute mucositis, grade ≥ 2 chronic xerostomia
and percentage of local-regional control (LC). RT was
given once daily 2Gy to doses of 50 to 70Gy. Amifostine
was administered (200 mg/m2 intravenous) daily 15 to 30
minutes before RT to 86 pts; 84 pts did not receive ami-
fostine because physician choise (47 pts), hypotension or
other comorbidity (37 pts). Amifostine dose–intensity
(DI) was measured as the percentage of amifostine admi-
nistrations on number of given RT fractions. Cisplatin
was administered to 82 pts (53 pts in the amifostine
group). Symptoms were evaluated retrospectively accor-
ding to CTCAE scale (ver. 4.0). Local control was eva-
luated according to RECIST criteria (ver. 1.1). Chronic
toxicity and LC were recorded in 122 pts with a longer
than six months follow up, 76 pts in the amifostine group.

Results: Amifostine DI was: 100% in 21/86 pts
(24%); 90% ≤ DI ≤ 99% in 13 (15%); 60% ≤ DI ≤ 89%
in 24 (28%); DI < 60% in 28 (32%). In the group of 53
pts treated with concomitant radio-chemotherapy amifo-
stine DI was < 60% in 22 pts (41%). Mucositis > than
grade 2 was observed in 23/86 (27%) pts who received
amifostine vs 27/84 pts (32%) who did not. Xerostomia ≥
than grade 2 was observed in 31/76 pts (41%) treated with
amifostine vs 23/46 (50%) untreated pts. The incidence of
grade 2 or higher xerostomia was still less (17/76 - 22%)
in those pts who received amifostine DI > 60% (p<0.03).
Local-regional control was 70% in amifostine treated pts
vs 67% in amifostine untreated pts.

Conclusion: Compliance to amifostine administration
was adequate because 
only one third of the pts received less than 60% of the
scheduled drug. 
Amifostine reduced acute mucositis; the reduction of
chronic xerostomia was 
significant. Antitumor treatment efficacy was preserved.

P207
NASOPHARYNGEAL CANCER: COMPLIANCE TO
NEOADJUVANT AND CONCOMITANT
CHEMOTHERAPY IN A MULTICENTER
PROSPECTIVE STUDY OF AIRO HEAD AND NECK
WORKING GROUP

S. Tonoli1, D. Alterio2, O. Caspiani3, A. Bacigalupo4,
F. Bunkheila5, M. Cianciulli6, A. Merlotti7,
A. Podhradska8, M. Rampino9, D. Cante10 , C. Polli11,
L. Bruschieri12, R. Gatta1

From the following RT Units: 1Brescia-Ist. del Radio;
2Milano-IEO; 3Roma-Isola Tiberina; 4Genoa-IST;
5Bologna-S. Orsola; 6Roma-S.Camillo; 7Busto Arsizio;
8Monza-S. Gerardo; 9Torino San Giovanni; 10Ivrea
11Prato; 12Treviglio

Aim: To report preliminary results of a multicenter pro-
spective study on radical radio +/-chemo-therapy for
nasopharyngeal cancer, performed by the AIRO Head and
Neck Working Group, regarding the compliance about
chemotherapy (neoadjuvant and concomitant to radia-
tion).

Materials and Methods: Twelve centres in Italy ente-

red into this prospective observational study: all patients
treated with radiotherapy +/- chemotherapy for nasopha-
ryngeal cancer without distant metastasis from January
1st 2008 to December 31th 2010 were included in the
study. One hundred thirty-eight patient were enrolled.
The Karnofski index was 100 in 36.2% of cases, 90 in
44.2%, 80 in 16.7%, 70 in 2.9%. Stage was I in 9 cases
(6.5%), II in 50 cases (36.2%), III in 34 (24.6%), IVa in
27 (19.6%) and IVb 17 cases (12.3%) (TNM 7th edition).
Neoadjuvant chemotherapy was given in 70 cases
(50.7%), usually with 2-3 cycles (18% and 27% respecti-
vely). The schemes used were PF (cisplatin – 5
Fluorouracil) in 34 cases, TPF in 24 cases (16 with taxo-
tere, 8 with taxol), CDDP + Epirubicine in 6 cases, other
in 6 cases.
Concomitant radio-chemotherapy was given in 118/138
cases (2 cases in stage I, 44 cases in stage II, 30 in stage
3 and 42 in stage IV). The 20 cases treated with exclusi-
ve radiotherapy were 7 in stage I, 6 in stage II, 4 in stage
III and 3 in stage IV. In 8 cases they were previously sub-
mitted to neoadjuvant chemotherapy (3 stage II, 4 stage
III and 1 stage IV).
CDDP was used alone or in association with other drugs
in all cases treated with concomitant chemo-radiation:
alone with weekly schedule (65 cases), alone with 21
days schedule (39 cases), associated with 5-FU (10
cases)(other association in the remaining cases). Most
patients were treated using IMRT with simultaneous inte-
grated boost (125/138 patients, 90%, 3 cases with
3DCRT, 3 with IMRT (conventional fractionation follo-
wed by 3DCRT for boost). 

Results: The compliance to neo-adjuvant chemo was
quite good (21/23 and 39/41 finished the initially defined
2 or 3 cycles). In 6 cases it was reported a complete
remission (CR) of disease after neo-adjuvant chemo (5
PF and 1 TPF), 49 cases has partial remission (PR) (25 PF
and 17 TPF, 5 CDDP+EPI, 4 other schemes), 6 cases no
change/progression, 9 case not specified.
The compliance to concomitant chemotherapy (in terms
of number of cycles foreseen/numbers or cycles done)
was 62/118 (78% for 3 cycles, 40% for 5 cycles, 24% for
6 cycles, 67% for 7 cycles). Sixty two percent of patients
received less than initially defined chemotherapy. The
total median dose of cisplatin resulted of 251 mg (mode
100 and median 219 mg). 

Conclusions: In this cohort of patients the complian-
ce to Neoadjuvant chemotherapy was adequate. Instead
the majority of patients did not complete the foreseen
number or cycles of concomitant chemotherapy, princi-
pally for the acute G3 toxicity related to the treatment.
The patients not-compliant to the concomitant phase were
equally distributed among those submitted/not submitted
to neoadjuvant CHT. These observations will be further
detailed with the analysis of the other parameters (extent
of high dose CTV, age/sex, etc.) potentially influencing
compliance to the treatment.
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P208
QUALITY OF LIFE (QOL) IN PATIENTS WITH HEAD
& NECK CANCER TREATED WITH
INTENSITY-MODULATED RADIATION THERAPY

L. Tontini, S. Cima, M. Pieri, J. Capuccini,
I. Ammendolia, F. Bunkheila, S. Cammelli, E. Barbieri
Radiotherapy Unit, S. Orsola-Malpighi Hospital,
Bologna

Purpose: It is estimated that about 49.260 new cases of
oral cavity, pharingeal and laringeal cancer occurred in
2010, with account for about 3% of new cancer cases in
United States. An estimated 11.480 deaths from H&N
cancer occurred during the same time period. Squamous
cell carcinoma or a variant is the histologic type in over
90% of these tumors. Alcohol and tobacco abuse are com-
mon etiologic factors in cancers of the oral cavity, oro-
pharynx, hypopharinx and larynx. Because the entire
aerodigestive tract epithelium may be exposed to these
carcinogens, patients with H&N cancer are at risk for
developing second primary neoplasms of the H&N, lung,
esophagus, and other sites that share these risk factors.
Radiation theraphy plays an important role in head and
neck cancers as primary local treatment (alone or combi-
ned with chemotherapy) or in the adjiuvant setting but
often involves side effects particularly interesting the
head and neck area as xerostomia, sticky saliva, altered
taste, swallowing problems and speech problems, which
have a significant impact on the general dimensions of
quality of life. The aim of our study was to evaluate the
quality of life of patients treated with radiotherapy by
IMRT technique. 

Materials and Methods: From January 2009 to
December 2010 we treated 54 patients (32 males and 22
females, the age average was 64 years) with Intensity-
modulated radiation therapy (IMRT)+/- chemotherapy
(CT) as Cisplatin, Carboplatin, Fluorouracil combined in
different patterns, including 26 treated in 2009, 20 in
2010 and 8 in 2011 (until March 2011). 36 patients ( 66.6
%) had oropharingeal cancer, among which 1 patient had
cheek cancer, 20 patients had tonsil cancer, 9 patients had
tongue cancer ( 8 base and 1 body), 8 ( 14.8%)patients
had rinopharyngeal cancer, 4 (7.4%) patients had hypo-
pharingeal cancer, 3 (5.6 %) patients had laryngeal cancer
(among which 1 had vocal cord cancer), 1 patient ( 1.9%)
had hard palate cancer and 1 (1.9%) patient had salivary
gland cancer.
18 patients were treated with only concomitant CT (
33.3%), 15 patients were treated with neo adjuvant-con-
comitant CT ( 27.7%), 6 patients were treated with only
neo adjuvant CT ( 11%), and 15 patients (27.7%) weren’t
treated with CT.
Prescribed dose was 6600 cGy (60-66 Gy) for postopera-
tive primary tumor and 70 Gy (66-74 Gy) for primary
tumor and gross adenopathy.
3 patients didn’t complete the plan for the decline of cli-
nical conditions.
39 patients answered to the questionnaire, 8 patients are
died, 8 patients are missed at follow up. To estimate the
quality of life (QoL) we have interviewed patients using
the questionnaire EORTC QLQ- H&N35 , which we used

questions from 35 to 45. It consists of a scale from 1 at 4:
the value of 1 corresponds to the absence of symptoms
(NO), the value from 2 at 4 corresponds to a growing
symptomatology (2 A BIT, 3 LOT, 4 EXTREMELY). The
minimum score of eleven questions is 11 (asymptomatic
patients) and the maximum score is 44; symptoms eva-
luated were: dysphagia, xerostomia, change in taste and
smell, cough and other.

Results: The average score for 7 patients treated in
2009 (2 years follow up) was 16.47, the average score for
15 patients treated in 2010 (1 year follow up) was 23.8
and the average score for 6 patients treated in 2011 was
26,6 (2 months follow up).

Conclusions: The radio-induced toxicity is significant
in a considerable number of patients and the correlated
collateral side-effects influence heavily the quality of life
(QoL).

P209
SUPPORTIVE MANAGEMENT IN THE
PROPHYLAXIS OF RADIATION (IMRT-3D)
INDUCED MUCOSITIS FOR PATIENTS WITH
LOCALLY ADVANCED HNSCC

G. Vidano2, D. Bosetti2, S. Vagge1, A. Bacigalupo1,
M. Marcenaro1, R. Corvò1-2

1S.C.Oncologia Radioterapica, IST Genova; 2Università

degli Studi di Genova, Scuola di Specializzazione in

Radioterapia

Introduction: Oral mucositis is the most frequent compli-
cation in pts with HNSCC receiving RT or CTRT combi-
ned treatment. Mucositis is an inflammatory disease of
the oral cavity and pharynx correlated to RT dose, treat-
ment duration and CT association. This side effect indu-
ces dysphagia, odinophagia, oral cavity pain, oral oppor-
tunistic infections and decreased quality of life. Severe
oral mucositis can lead to dose reduction or even treat-
ment course interruption. Vea Oris (Hulka S.r.l.) oral
spray, in association with the common mouth hygienic
recommendations, is supposed to prevent and/or reduce
radiation-induced oral mucositis in patient treated with
RT in HN cancer. Vea-Oris contains tocopheryl acetate
and hydrogenated polydecene and it has anti-oxidant
effect.

Material and Methods: 24 pts with HNSCC at least 18
years old treated from November 2009 to May 2011 were
included in the study. Median age was 67 (range 32-83).
Five pts received RT alone (4 as postoperative treatment
and 1 as definitive treatment), 15 pts had CTRT with con-
current cisplatin (9 as definitive treatment and 6 as posto-
perative treatment); 4 pts received definitive radiation
and concurrent targeted therapy (cetuximab). Nine pts
were treated with IMRT (six pts using helical tomothera-
py) and 15 were treated using 3D conformal radiation tre-
atment. Total dose ranged from 60 to 70 Gy (median 66
Gy) in 1.8 – 2.12 Gy per fraction. Vea Oris oral spray was
administered 3 times a day from first day treatment to tre-
atment completion. Clinical evaluation was performed on
day 0 and subsequently once a week: pt weight and treat-
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ment related toxicity were assessed. Mucositis and
dysphagia were evaluated according to RTOG/EORTC
grading system.

Results: Vea Oris treatment was well tolerated in 21
pts, three pts definitively discontinued use of Vea Oris
because of nausea and vomiting. No patient had grade 4 or
5 mucositis; grade 3 mucositis was observed only in 1 pt
who received cetuximab. Fourteen pts required pain drugs.
Three pts required nutritional support (nasopharyngeal

tube). All completed RT as scheduled and no treatment
breaks due to toxicity were observed. In 20% mucositis
showed up during the fourth week of treatment; weight
loss ranged from 2% to 16% (median 11%).

Conclusions: In our experience, Vea Oris resulted to
be well accepted by pts and maybe considered as an use-
ful medical device to explore in the supportive care of
patients un undergoing IMRT.

RTOG Acute radiation morbidity criteria on mucous membrane

MEDICINA DIFENSIVA E RADIOTERAPIA:
IL PROBLEMA ESISTE?

P210
RELEVANCE OF DEFENSIVE MEDICINE
PHENOMENON AMONG CAMPANIA’S RADIATION
ONCOLOGISTS

G. Guida1, B. Pecori1, G. De Palma1, V. Ravo2,
R. Pacelli3, C. Guida4, A. Pepe5, S. Falivene6, F. Lanza6,
L. Starace1, M. Mormile1, P. Muto1

1UOC di Radioterapia, IRCCS INT Fondazione G.
Pascale, Napoli; 2RT P.O.Cardinale Ascalesi Napoli;
3U.O. di Radioterapia Università Federico II Napoli;
4UOC Radioterapia Ospedale “G. Moscati” Avellino;
5U.O di Radioterapia Clinica Mediterranea Napoli; 6Dip.

Diagnostica per Immagini e Radioterapia, Seconda
Università degli Studi di Napoli

Purpose: The increase of malpractice case against physi-
cians led, in many countries, to a new phenomenon
known as Defensive Medicine (DM). By this term, we
mean the use of diagnostic or therapeutic procedures,
conducted not to ensuring the patient’s health, but as a
form of guarantee of medical-legal responsibilities follo-
wing the administration of medical care. Defensive medi-
cine can be either of a positive kind, requiring exams and
procedures in excess, or of a negative kind, in this case
avoiding particularly risky procedures and therapies. The
aim of this study is to observe the incidence of DM
among Campania’s radiation oncologists.

Methods and Materials: We prepare and send, via
email, a questionnaire to all physicians of Campania’s
radiotherapy (RT) centres. It’s made of an personal area
with data such as sex, age, years of specialisation, work
location (hospital, university, etc.) and possible private
insurances; and of short questions aiming to study the risk
perception of reports in RT, and in which manner this per-
ception may have influenced clinical practice, particularly
RT procedures. Participants have been asked which beha-
viours and procedures protect doctors from being reported.

Results: Nine out of eighteen Campania’s RT centres
censed by the AIRO site (50%) have adhered to the inve-
stigation, for a total of 20 participants. The sample is
represented by 55% males and 45% females, 50% of the
sample is aged less than 40, whereas 40% has hold a spe-

cialisation for more than ten years; only 15% work in a
private centre, whilst 85% work in a public structure.
Seventy-five percent of interviewees has private insuran-
ce and consider medium the risk of being denounced as
compared to other specialists. Seventy percent of radia-
tion oncologists have sometimes prescribed exams or dia-
gnostic procedures as a form of protection from being
reported (positive DM), whereas the majority of the sam-
ple (90%) have never refused RT to a patient for the same
reason (negative DM). Sixty percent have submitted
(patients) in particular cases to RT without histological
examination. Ninety-five percent admit that in the last
years the risk of being involved in medical-legal procee-
dings has increased, but only 65% have modified their
attitude, requiring more exams and asking for a more
detailed informed consent. The procedures which can
best protect from denounce regard quality controls follo-
wed by a detailed informed consent, standardised proto-
cols and collegially made therapeutic decisions.

Conclusions: Data analysis reveals that the problem
of DM is underestimate. It’s possible to state that the
majority of Campania’s radiation oncologists feel in their
daily choices a heightened perception of risk of medical-
legal proceeding respect to the past. However, this rarely
translates in an excessive exam and procedure prescrip-
tion and even less in not administering RT to patients par-
ticularly at risk of complications. The majority of inter-
viewees recognises in the insurance procedures a valid
instrument against error prevention and detailed patient’s
information regarding the scopes, the modalities and the
collateral effects of RT as a starting point of a relationship
based on trust between doctor and patient. A standard pro-
tocols and a integrated therapeutic routes discussed
during multidisciplinary meeting can further direct
patients towards the best possible treatment, avoiding
dispute, therapeutic delays and/or care omissions.
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LA RADIOTERAPIA DELLA MALATTIA
OLIGOMETASTATICA (AIRO GIOVANI)

P213
LONG TERM LOCAL CONTROL ACHIEVED AFTER
HYPOFRACTIONATED STEREOTACTIC BODY
RADIOTHERAPY FOR ADRENAL GLAND
METASTASES IN 34 OLIGOMETASTATIC CANCER
PATIENTS

F. Alongi1, S. Pentimalli1, P. Navarria1, E. Clerici1,
S. Castiglioni1, A. Tozzi1, A.M. Ascolese1, S. Arcangeli1,
P. Mancosu1, A.R. Filippi2, M. Scorsetti1, U. Ricardi2

1Radiotherapy and Radiosurgey department, IRCCS

Istituto Clinico Humanitas, Humanitas Cancer Center,

Rozzano (Milano), Italy; 2Radiotherapy department,

University of Turin, Turin, Italy

Purpose: To describe the impact of Stereotactic body
radiation therapy (SBRT), in terms of tolerability and cli-
nical outcomes, in the treatment of adrenal metastases in
34 consecutive cancer patients.

Materials and Methods: Between 3/2004 and
7/2010,34patients, accounting for 36 adrenal metastatic
lesions, were submitted to SBRT. All patients were immo-
bilized with a body cast and vacuum pillow inside a ste-
reotactic frame and submitted to CT scan for treatment
planning. Doses with SBRT were delivered by Linac
Varian 600 with microMLC(3DLine, Elekta) and ELEK-
TA Precise(Elekta, Stockholm, Sweden). Outcome mea-
sures were: Best Clinical response, Overall time to pro-
gression, Time to progression in the treated surrenal
gland, Overall survival, and Toxicity. Survival experien-
ce was described by the Kaplan Meier method and possi-
ble factor affecting outcomes of interest were analysed
with Cox regression analysis. 

Results: Twentyfive(73%)patients had metastases from
primary lung cancer, nine(27%)patients presented metasta-
ses from other sites. Of the 36 lesions, 19 were in the right
and 17 in the left gland. The CTV ranged from 8,1cc to
579,41cc(median volume: 44.04 cc). The median time from
primary diagnosis to adrenal metastasis was 12 months
(range:0-95 months). The metastases in other sites were pre-
viously controlled using surgery, chemotherapy or radiothe-
rapy. None was concomitantly submitted to chemotherapy.
The total administered doses ranged from 20 Gy in 4 frac-
tion to 45 Gy in 18 fractions(median dose:32 Gy; median
number of fraction:4). No patient developed Grade≥3
gastrointestinal, hepatic, renal, or dermatologic toxicity.
Only grade 2 nausea was recorded in 2(6%)patients. At a
mean follow-up time of 41 months(range:8-75) 22 patients
were alive. Three out of 28 lesions of patients completing the
treatment(11%) showed complete response, 13/28(46%)
partial response, 10/28(36%) stable disease, 2/28(7%) pro-
gression in treated area. Local failure was observed in 13
cases. Median time to local progression was 19,7 months. In
18 cases systemic progression was shown with a median
time to systemic progression of 10,3 months. Mean overall
survival was 22,8 months.

Conclusion: SBRT in patients with adrenal gland meta-
stasis is feasible without significant acute and late side toxi-

cities. When available data of response to radiation(28/36),
clinical local control was achieved in 93% of cases, with a
median duration of local control greater than 19 months.

P214
A RETROSPECTIVE STUDY WITH TWO
PALLIATIVE RADIOTHERAPY REGIMENS IN
PAINFUL VERTEBRAL METASTASES: 30 GY IN 10
FRACTIONS COMPARED WITH 8 GY IN SINGLE
FRACTION

L. Blasi, M. Valeriani, G. Minniti, G. Scalabrino,
B. D’Andrea, M. Maglio, F. Saporetti, R. Maurizi Enrici

Cattedra di Radioterapia, 2^ Facoltà di Medicina e

Psicologia, Università di Roma “La Sapienza”

Backgroud and Purpose: The goal of this retrospective
study was to evaluate the efficacy and safety of radiothe-
rapy for vertebral metastases resulting in reduction of
pain with two different schedules of radiotherapy for
symptomatic bone metastases.

Materials and Methods: From 2009-2011 a total of 74
patients with oligometastatic bone disease were included
in the study, the median age was 66,4 (range 39-84) years,
42 male and 32 female. 
All patients were treated for painful vertebral metastases
with two different radiotherapy protocols: 8 Gy in single
fraction ( 29 patients: 39,2%) or 30 Gy in 10 fractions (45
patients: 60,8). We evaluated before and after treatment
the pain with the Visual Analogue Scale (VAS). Before
treatment median VAS score was 6 (range from 4 to 10).

Results: After the treatment the overall response rate
was 93% in the 8-Gy arm and 91% in the 30-Gy arm.
Complete response and partial response rates were 7,5%
and 85,5% in the 8-Gy arm, 9% and 82% in the 30-Gy
arm, respectively. The re-treatment rate was 28% vs 2%
in the 8-Gy and 30-Gy arms, respectively. 

Conclusions: A single-fraction regimen of 8 Gy was
as safe and effective as a multifraction regimen of 30 Gy
for painful vertebral metastases in terms of pain relief.
However, we confirm an highter rate of re-treatment in
patients treated with a single fraction.

P215
ROLE OF MULTIDISCIPLINARY TREATMENT FOR
BONE METASTASIS

I. De Filippi1, S. Del Bufalo1, T. Parretta1, A. Russo1,
A. Lo Bosco1

1Casa di cura Marco Polo, Unità Operativa di

Radioterapia, Roma

Background: In this report we evaluted the efficacy of
multidisciplinary treatment for bone metastasis as an
important component to control symptoms and to impro-
ve quality of life and overall survival of the patients.

Materials: Between January 2010 and May 2011, we
recruited 120 patients with bone metastasis exposed to
palliative radiotherapy. Mean characteristics of patients,
are the following: median age 70 yrs (range 49-94),M. F.
1:1. All pts enrolled be affected by a metastatic bone
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disease from primary shared: 30 % from breast, 30 %
from prostate, 20% from lung, 5% from colon, 5% from
bladder, 10 % from other side.
Schedule fractions was 3 Gy x 10 fractions (30% of
cases), 4 Gy x 5 fr (40 % of cases) and 8 Gy x1 fr (30 %
of cases). Different fields arrangement were employed
according to the characteristic of anatomical sites.
Treatment site of skeleton were cervical , dorsal and lum-
bar column, pelvis and long bone. 90 % patients were
exposed to radiation therapy in more areas of bone meta-
stasis 70% patients had chemotherapy and biphosfonates
and pain relief therapy 30% underwent stabilized surgery
and physiotherapy 20 % underwent to support care.

Results: patients had multidisciplinary treatment
included surgery, palliative radiotherapy, chemotherapy,
biphoshonates, physiotherapy and pain relief therapy sho-
wed increase overall survival ,improvement life and pain
reduction.

Conclusions: These datas demonstrate that the gold
standard for bone metastasis is multidisciplinary treatment.

P216
WORKING PROGRESS FOR INTRACRANIAL
STEREOTACTIC RADIOSURGERY WITH HELICAL
TOMOTHERAPY IN PATIENTS WITH
OLIGOMETASTATIC DISEASE

D. Doino2, P. Torielli2, D. Bosetti2, F. Giannelli1,
M. Zeverino1, S. Barra1, R. Corvò1-2

1S.C. Oncologia Radioterapica, IST Genova; 2Università
degli Studi di Genova, Scuola di Specializzazione in
Radioterapia; 3S.C. Fisica Medica, IST Genova3

Purpose: To implement treatment in patients with oligo-
metastatic disease using intracranial stereotactic radio
surgery with Helical Tomotherapy by means of the
InterFix™ Radiosurgery kit. We present our protocol and
preliminary results in feasibility.

Materials and Methods: Candidates for stereotactic
radio surgery with Helical Tomotherapy (HT) include
patients with brain metastases (n ≤4), selected and strati-
fied by Graded Prognostic Assessment.
This stratification was followed:
- patients with score 4-3,5: radio surgery with or without
WBI or surgery follow by WBI.
- patients with score 3 : radio surgery with or without
WBI or fractionated stereotactic radiotherapy with HT
with WBI.
- patients with score 2,5-1: evaluation case by case: WBI
or HT with SIB.
Total dose was based on tumor size: 1-2 cm 21 Gy, 2-3
cm 18 Gy, 3,5-4 cm 15 Gy. For OARs constraints we con-
sidered QUANTEC organ specific paper data and we
applied NTD Normalized total to calculate maximum
tolerate dose in treatment isoefficacy and we corrected
these contraints for followed WBI according to the for-
mula: NTD)= Dnew (1+d new/ /ß)/(1+2Gy/
/ß)=BED/(RE for 2 Gy fractions); /ß=2.
Prior the treatment all patients candidated to radiosurgery
underwent T2-T1 MRI 1.5/3 Tesla with contrast, slices
2.5 mm, gap 0 mm an axial, sagittal and coronal axes.
On the day of the treatment the head ring was fixed to the

patient by a neurosurgeon and all patients underwent CT
slices 2.5 mm; the CT images were acquired and registe-
red with MRI images.
MR/CT images registration was performed using
Oncentra® MasterPlan. A margin of 3mm was added to
the gross target volume (GTV) in order to generate the
planning target volume (PTV). The target dose was
always prescribed to the 95% of the PTV allowing for a
maximum dose <107% of the prescription dose.

Results: Since 14 September 2010 we started clinical
activity and we are evaluating results obtained from over
20 patients.

Conclusion: Intracranial stereotactic radiosurgery
with helical tomotherapy in patients with oligometastatic
disease seems to be well feasible and seemingly appro-
priate for intracranial irradiation of brain lesions.

P217
ACCELERATED IMRT-SIB IN BRAIN
OLIGOMETASTASES: A FASE I (ISIDE BM1) STUDY

M. Ferro1, M. Massaccesi1, G. Macchia1, F. Deodato1,
C. Digesù1,V. Picardi1, S. Cilla2, R. Tambaro3,
S. Mignogna3, M. Ianiri4, G.P. Cantore5, G. Innocenzi5,
V. Valentini6, N. Cellini6, A.G. Morganti1,3,6

1Radiotherapy Unit; 2Medical Physics Unit; 3Palliative
Care Unit, “John Paul II” Center for High Technology
Research and Education in Biomedical Sciences,
Catholic University, Campobasso; 4Neurosurgery Unit;
General Hospital “A. Cardarelli”, Campobasso;
5Department of Neurosurgery; 6Neuromed Institute,
Pozzilli (IS); Radiotherapy Department, Policlinico A.
Gemelli, Catholic University, Rome, Italy

Aim: Around one third of all cancer patients with pro-
gressive disease develop brain metastases. To determine
the maximum tolerated dose (MTD) of hypofractionated
accelerated IMRT-SIB treatment in oligometastatic brain
patients.

Patients and Methods: A phase I clinical trial is
ongoing. Patients with ≤ 5 brain metastases were included
in this analysis. Extracranic metastases was considered as
exclusion criterion, as well as age > 85, ECOG > 3, WBC
< 2.000/mmc, Hb < 8 gr/dl, PLT < 70.000/mmc, uncon-
trolled primary tumor and previous brain radiotherapy.
Dose escalation was performed to metastatic lesion
(GTV) + 5 mm margin (PTV1). Four total dose (and dose
per fraction) levels were tested: 35/3,5; 40/4; 45/4,5;
50/5Gy (10 fractions). Dose to whole brain (PTV2) was
30 Gy in 10 fractions. For every dose level, 6 patients
were enrolled. Escalating to superior dose level was only
in absence of Dose Limiting Toxicity (DLT) in more than
1/6 of patients. DLT was defined as any non-hematologi-
cal acute toxicity ≥ 3 or hematological acute toxicity ≥ 4
(RTOG scale), and any late toxicity grade ≥ 2 (RTOG-
EORTC scale).

Results: 23 patients were enrolled as following: 6 pts
in the 1°, 6 in the 2°, 7 in the 3° and 4 in the 4° dose level.
3 DLT, including 2 skin toxicity of Grade 3 (1 in the 1°
and 1 in the 2° dose level), and 1 neurological toxicity of
Grade 3 in the 3° dose level were observed. Moreover, 3
neurological toxicity grade 2 were recorded (1 in the 1°,
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1 in the 2° and 1 in the 4° dose level).
Conclusions: Preliminary results demonstrated good

tolerability in terms of acute toxicity in the IMRT-SIB tre-
atment of brain oligometastatic patients, with doses up to
45 Gy in 10 fractions, without achievement of MTD.
Patient recruitment continues to level 4 (50 Gy).

P218
STEREOTACTIC RADIOTHERAPY IN RECURRENT
GYNECOLOGICAL CANCERS

G. Macchia1, F. Deodato1, S. Cilla2, M. Massaccesi1,
L. Caravatta1, M. Ferro1, P. Bonomo1, M. Petrillo3,
G. Restaino4, L. Irtelli5, V. Salutari6, D. Lorusso6,
V. Valentini7, N. Cellini7, A.G. Morganti1,7

1Radiotherapy Unit; 2Medical Physics Unit; 3Gynecology
Oncology Unit; 4Radiology Unit, “John Paul II” Center
for High Technology Research and Education in
Biomedical Sciences, Catholic University, Campobasso;
5Oncology Unit; General Hospital “SS. Annunziata”,
Chieti; 6Gynecology Oncology Department;
7Radiotherapy Department; Policlinico A. Gemelli,
Catholic University, Rome, Italy

Aim: Scarce data are available on the use of extracranial
stereotactic radiotherapy in recurrent gynecological
tumors. The aim of this report was to analyze the results of
our experience with extracranial stereotactic radiotherapy
in locally or distantly recurrent gynecological tumors.

Patients and Methods: Eligible patients had pathologi-
cally proven primary or recurrent gynecological cancer.
Extracranial stereotactic radiotherapy was planned by the
Precise-Plan treatment planning system. Patients were
immobilized using the Stereotactic Body-Frame. Five con-
secutive daily fractions were delivered; dose/ fraction and
total dose were defined based on an institutional dose esca-
lation protocol. A class solution with 4 non-coplanar fixed
beams based on the tetrad configuration was used in all
patients.

Results: Thirty-nine patients were included in the
analysis. Stereotactic radiotherapy was delivered as first
radiotherapy treatment (19 patients), or as
retreatment/boost (20 patients). Characteristics of the
whole population and acute toxicities are reported in
Table 1. With a median follow-up of 12 months (range: 4-
66 months), 25 patients (64.1%) experienced local and/or
distant progression of disease. The 2-year local progres-
sion-free survival was 75.7%, while the 2-year metasta-
ses-free survival was 38.6%. The 2-year overall survival
was 79.8%. There was no difference in quality of life sco-
res between the data collected before extracranial stereo-
tactic radiotherapy and at first follow-up evaluation.

Conclusions: Fractionated extracranial stereotactic
radiotherapy administered up to a dose of 45 Gy in five
fractions is well tolerated. Further studies of extracranial
stereotactic radiotherapy and novel radiotherapy techni-
ques are warranted in the challenging setting of recurrent
gynecological tumors.

Table 1. Characteristics of whole study population

P219
STEREOTACTIC BODY RADIATION THERAPY FOR
OLIGOMETASTES

M. Maglio, M.F. Osti, V. De Sanctis, M. Valeriani,
F. Monaco, V. Armosini, R. Montagnoli, R. Maurizi
Enrici

Cattedra di Radioterapia, Facoltà di Medicina e
Psicologia, Università di Roma “La Sapienza”

Background: Extracranial radiosurgery, also known as
stereotactic body radiation therapy (SBRT) ,is an increa-
singly used method of treatment of limited cancer meta-
stases located in a variety of organs/sites including the
spine, lungs, liver, and other areas in the abdomen and
pelvis. There are data in the literature to suggest the pre-
sence of an oligometastic state, and local aggressive the-
rapy of the oligometastases may improve outcome inclu-
ding survival. In patients with proven distant metastases
from solid tumors, it has been a notion that the condition
is incurable and the mainstay of the treatment is systemic
therapy.
SBRT may also be useful in cases not susceptible for sur-
gical resection

Materials and Methods: Stereotactic radiation therapy
consists in ultra high dose radiation delivered to very
small volumes almost equal to the original tumor volume
(GTV). Because of very small margins and high dose gra-
dient implied, very precise localization and organ motion
control are required to properly deliver high dose radia-
tion on target and organ at risk (OAR). In patients with
multiple metastases treated with SBRT, it is important to
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evaluate the dose-volume histograms of various OAR
based on the composite plan. Thus the need of very sophi-
sticated imaging and technology which allow to safely
deliver ablative doses. When more than one lesion is trea-
ted, treatment time will be significantly prolonged and
this may affect the patient’s ability to remain still in the
immobilization device. As result, there may be a shift in
position during therapy. Positron emission tomography
(PET) alone or associated to MR, is very often used to
evaluate the extent of metastatic disease and to determine
candidacy for SBRT. Our study consists of 127 patients,
76 with lung lesions and 51 with various body sites, trea-
ted from June 2007 and April 2011. Age ranged between
47 and 90 years; In 34 cases were treated lung metastases
(5 from rectum, 3 from colon, 2 from uterus, 2 from kid-
ney, 4 from breast, 3 from melanoma, 1 from oesophagus,
1 from ovary, 1 from prostate, 1 neuroendocrine and 1
from unknown cancer), in the other 26 cases pulmonary
localizations from primitive lung cancer were treated (2
SCLC and 25 NSCLC). Of the other 51 patients, 6 cases
were treated for liver metastases (3 from stomach, 1 from
colon, 1 from breast, and 1 from pancreas), 23 cases were
treated for lymph nodal metastases from various origin, 7
with bone metatases, 4 adrenal, 4 prostate, 4 ovary, 1
vagina, 1 spleen, 1 pancreas and 7 bone metastases.
Maximal volume of treated lesions was 129.13cc; median
12.80 (range 1.60 – 129.13). A total of 149 lesions were
treated. Patients received total doses ranging from 21 to
45 Gy delivered in one or three fractions of 7-30 Gy.
Median follow-up was 16.4 months (1-49).

Results: To reach ablative dose, different schedules
were used with dose levels depending on tumor aggressi-
veness, size, localization and eventual prior therapies.
Our series reported lower incidence of acute and late toxi-
city when compared to conventional fractionation. All
patients were treated using Body Fix immobilization
devices, successively underwent MultiSlice CT simula-
tion and a conformal 3D plan was compiled. In 25 cases
(treatments from June 2007 to November 2008) patient’s
positioning was executed using Infra Red Exac Trac loca-
lization device (Brain Lab); prior to therapy all cases
were also submitted to Portal Imaging to compare IR
localization and convention

P220
HYPOFRACTIONATED STEREOTACTIC
RADIOTHERAPY FOR BRAIN OLIGOMETASTASES:
OUR EXPERIENCE

R. Marchese, G. Spagnoletti, A.M. Leo, G. Plotino,
R. Gimenez De Lorenzo, V. Verile, G. Bove

Struttura Complessa di Radioterapia, Azienda ospedalie-
ro-universitaria “Ospedali Riuniti”, Foggia

Introduction and Aim: Brain metastasis represents the
commonest central nervous system neoplasm affecting up
to 25% patients with cancer. The common cancers that
metastasize to the brain are lung, breast, colorectal, mela-
noma and renal cell carcinomas. Most of these patients
(70%–80%) have one to three metastases, so defined oli-
gometastases. Stereotactic radiotherapy (SRT) has been
shown to be useful for improving results in patients with

solitary or oligo- brain metastases with or without whole
brain radiotherapy (WBRT). The aim of this study was to
evaluate impact of definitive hypofractionated SRT in
patients with brain oligometastases.

Material and Methods: Patients elegible for this study
had one to three metastases and were treated only with SRT
without WBRT. Between January 2008 and June 2010,
fourteen patients with brain oligometastases were treated at
Radiotherapy Department in Foggia. Fifty percent (50%)
of patients had primary lung cancer, 35.8% breast cancer,
7.1% melanoma and 7.1% renal carcinoma. Diagnosis of
the oligometastatic lesions was based on whole body com-
puted tomography (CT) and brain magnetic resonance ima-
ging (MRI) findings. All patients had one metastasis and
median diameter of lesion was 2 cm. They all were treated
with definitive hypofractionated SRT without WBRT. The
gross tumor volume (GTV) was defined based on image
fusion of MRI and CT images. A 3-mm margin was added
to the GTV to create the planning target volume (PTV).
Treatment was prescribed to the 100% isodose line, with
the 80% isodose line covering the PTV. A total median
dose of 29 Gy was administered in four or five fractions for
SRT. Curves of overall survival (OS) were calculated using
the Kaplan-Meier method.

Results: Median follow-up was 9.5 months and last
controls were performed in May 2011. After four months
from the end of SRT, 21.4% of brain lesions was not visi-
ble at MRI, 35.7% of lesions appeared reduced in size and
42.9% of lesions remained of the same size. No adverse
events were observed. The 1-, 2-, and 3-year OS rates for
all patients were 68%, 47%, and 21%, respectively.

Conclusions: This work suggests that hypofractiona-
ted SRT should be considered as a valid approach in the
treatment of oligometastatic brain lesions in selected
patients. It offers good local control and good OS without
evident toxicity.

P221
REPORT OF AN UNUSUAL CLINICAL ENTITY: A
SINGLE BONE METASTASIS IN A PATIENT
AFFECTED BY SPERMATOCITIC TESTICULAR
SEMINAL CARCINOMA

P. Massaro, A. Baio, D. Cavallini Francolini, S. Colombo,
P. De Vecchi, L. Squillace, F. Cammarano, C. Plasmati,
C.L. Deantoni, B. Noris Chiorda, F. Corbella

Struttura Complessa di Radioterapia Oncologica,
Fondazione I.R.C.C.S. Policlinico S. Matteo, Pavia

Aim of the study: To review a clinical case of a single
bone metastasis in patient affected by spermatocitic testi-
cular seminal carcinoma.

Materials and Methods: A 46 years old man was
referred to emergency room in March 2007 for hyposthe-
nia of the left arm; it was almost a month he had pain due
to a swelling of the left arm.
Radiography in the emergency room revealed a pathologi-
cal break of the central part of the omerus with a cortical
erosion and a complete subversion of the bone structure. 
A total body CT scan was performed and demonstrated a
right testis increased in size (10 cm); this element was
confirmed by ecography.
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After a week he underwent an orchiectomy. At the histo-
logical examination, a spermatocitic seminal carcinoma
with anapalstic pattern was found; the whole testis and
the epididymis were affected.
In order to determine the break aetiology a bone biopsy
was performed. It confirmed the break to be caused by a
spermatocitic seminal carcinoma metastasis. 
A 4 cycle PEB chemotherapy was started, then in July
2007, radiotherapy on the left omerus was administered
for a total dose of 30 Gy (3 Gy/die), according to ISTI-
SAN A category, with a AP-PA opposed fields.

Results: During radiotherapy no symtoms were repor-
ted. After the end of radiotherapy he was followed up with
periodical clinical and radiological examinations. In the
last one (34 months after the end of radiotherapy) a total
body CT scan assessed absence of disease localization.

Conclusions: We report a clinical case of a single
bone metastasis in patient affected by spermatocitic testi-
cular seminal carcinoma.
Bone is an uncommon site for metastases from testicular
cancer, mostly referring to seminoma. Bones of the trunk
were involved most commonly, so the omerus localiza-
tion we described is anecdotal. In addition bone disease is
frequently associated with visceral metastasis, expecially
in lung and para-aortic nodes, and it is very rare that bone
localization is the only site of a sistemic disease.
From a review of the literature, is evident that bone meta-
stases may not confer such an adverse prognosis as is
commonly believed.
This report shows that a long term survival can be obtai-
ned with a right clinical management of oligometastatic
disease, even in presence of a rare metastasis pattern.

P222
STEREOTACTIC BODY RADIOTHERAPY (SBRT): A
CASE REPORT OF SOLITARY PULMONARY
METASTASIS

A. Papaleo, D. Russo, M. Santantonio

Department of Radiotherapy, V. Fazzi Hospital, Lecce

Stereotactic body radiotherapy (SBRT) is a relatively new
approach to treat pulmonary metastasis, encouraged by
the results of cranial and spinal stereotactic radiosurgery.
The local control and toxicity profile of patients with pul-
monary metastasis treated with SBRT are comparable to
pulmonary metastatectomy. Furthermore, with advance-
ment of imaging techniques, immobilization techniques,
tumor-tracking techniques, and treatment planning and
delivery system, SBRT can now be alternatively emplo-
yed for the treatment of pulmonary metastasis as a com-
parable substitute to surgical resection.
A 72-year-old man who had been diagnosed with recur-
rent lung cancer was referred for consideration of a ste-
reotactic radiation therapy boost after 3D-CRT. He had
undergone a right upper lobectomy with bronchoplasty
for the primary lung cancer and 42 Gy in 21 fraction of
3D-CRT on the gross tumor volume (GTV), adding 10
mm radial margins. 
The patient underwent a second contrast-enhanced com-
puted tomography using half-body vac-loc immobiliza-
tion and an abdominal mask. The planning target volume

(PTV) was constructed from GTV as defined by mass on
the new planning CT, by adding 5mm radial and 10mm
craniocaudal margins. From 24 to 30 April 2010, a radio-
therapy plan was generated for 20 Gy in 5 fractions (equi-
valent conventional total dose being 76 Gy/38 fractions),
delivering 4 Gy per fraction.
The resultingenclosing isodose line are shown.
Images thus obtained were matched with reference CT
images and couch repositioning was done, if required,
based on the correction. Treatment was delivered after
set-up confirmation and couch adjustment. Time taken for
each fraction was approximately 35 min. Except for mild
cough in the last fraction, he remained asymptomatic. In
July 2010, the first TC showed appearance of cavitations
and irregularity in previous well-defined opaque borders.
In October, the PET and the TC showed resolution of the
mass with fibrosis of the irradiated lung.
These procedures are minimally invasive and may
decrease the local recurrence of lung cancer in properly
selected patients.
In contrast to conventional radiotherapy, margins around
the target volume are small in order to decrease normal
tissue toxicity. The ability to target the tumor precisely,
taking into account the interfractional set-up errors (rela-
tive independence of lung from bony landmarks) and
intrafractional variation (due mainly to respiration) along
with a decrease in the irradiated lung volume, promises
dose escalation, and therefore, better tumor control.
Radiobiologically, fractionation is employed to allow for
a normal tissue repair of a sublethal damage to the cell.
The observations of dose dependency and fraction size on
tumor control have been well documented. If the irradia-
ted volume is restricted to tumors with a very close mar-
gin, a sublethal damage to normal tissues is not a concern
and complete tumor control is intended.

P223
HYPO-FRACTIONATED NON-INVASIVE
TREATMENT OF A SOLITARY BRAIN METASTASIS
USING RAPIDARC AND A MEGAVOLTAGE (MV)
BASED PATIENT POSITIONING TECHNIQUE

N. Ricottone, G. Pisasale, C. Marino, A. D’Agostino,
A. Todaro, A. Girlando
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Radiation Oncology Department; Medical Physics

Division, Humanitas Centro Catanese di Oncologia

Introduction: Brain metastases are the most common
cause of intracranial mass lesions, and 20-40% of cancer
patients eventually develop brain metastases during the
course of their illness. The majority of metastases origi-
nate from lung cancer, representing about 50% of all
brain metastases,followed by breast cancer and melano-
ma. Whole-Brain-Radiation-Therapy(WBRT) and steroid
therapy have been the standard of care in many occasions,
and were able to achieve considerable improvements in
symptom control and some survival benefits. However,
due to the irradiation of healthy brain tissue, WBRT was
also reported to be associated with side effects, such as
neurotoxicity, hair loss, skin irritation, nausea and vomi-
ting. Surgical resection was frequently used in patients
with solitary brain metastasis accessible to open surgery.
As a potentially less invasive treatment, the role of
Stereotactic Radiosurgery (SRS) has emerged in the past
decades, and now represents an important treatment alter-
native in addition to WBRT and Neurosurgery.

Case Report: This case study presents the hypo-frac-
tionated non-invasive treatment of a solitary brain meta-
stasis using RapidArc and a MegaVoltage(MV) based
patient positioning technique.A 75 years old woman pre-
sented a solitary brain lesion in the right cerebellum, very
close to the brain stem, it was confirmed on MR Imaging
with a diameter of 17.9 mm in the lateral and 13 mm in
the anterior-posterior direction. To be able to deliver a
very localized dose and sparing the organs at risk as best
as possible, combined with a fast delivery, RapidArc was
used as treatment technique. The treatment consisted of 3
full arcs, whereof 1 arc with a dose-less segment (avoi-
dance sector) sparing the eyes(40° 335° CCW). A total
dose of 18 Gy was prescribed to the 90% isodose which
encompasses the PTV. The patient was treated on the
Varian UNIQUE accelerator. Anterior (0°) and lateral
(270°) verification fields were acquired. The verification
images were then compared with the Digital
Reconstructed Radiographs (DRR) from Eclipse by the
treating physician. The calculated shifts were send to the
treatment couch and automatically applied.

Conclusion: Thanks to the easy to use MV IGRT pro-
cedure and efficient delivery, we don’t need more than 20
minutes for patient position verification and the highly
conformal delivery of 6 Gy to a solitary Brain Metastasis.
MV IGRT uses the treatment beam to image the patient
and enables the user to match on bone anatomy.

P224
SIB-IMRT IN TREATMENT OF A SINGLE
VERTEBRAL METASTASIS: A CASE REPORT

D. Russo, A. Papaleo, M. Santantonio

U.O. Radioterapia Oncologica Ospedale Vito Fazzi -

Lecce

Purpose: The aim of this paper is to describe dosimetric
and early clinic result of the treatment of a single verte-
bral metastasis from prostate cancer using a rotational
IMRT with dynamic MLC.

Methods: In October 2010, in our institution we
observed a 61 years old man, affected by a secondary
localization in L5 from prostate cancer. 
The diagnosis of prostate cancer was performed in 2001
in another center. The patient was treated with radical
prostatectomy and adjuvant radiotherapy (66 Gy). 
In 2008, owing to a biochemical relapse, the patient has
begun hormonotherapy, with consequent control of PSA
within normal values. 
In 2010, following a further PSA increase unresponsive to
changes of hormone therapy, the patient was subjected to
a choline-PET and MRI, which detected a 23mm-ovalar
tumour localization on left portion of L5 body. PSA was
2 ng/ml.
Considering patient’s age, his good performance status
and spread of disease limited to one site, we planned a
radiation therapy with radical doses.
Two PTV were contoured on CT scan: PTV1 including
the localization plus a 1cm-margin and PTV2 including
all the vertebral body, spinous and transverse processes
plus a 0,5cm-margin. A SIB-IMRT plan was elaborated
prescribing 44 Gy/4,4 Gy per fraction (BED / :1,5= 74
Gy) to the lesion and 35 Gy/3,5 Gy per fraction (BED /
:1,5= 50 Gy) to the remaining vertebral body. 
Small bowel and cauda equine was contoured as organ
at risk.

Results: Dosimetric results were evaluated on DVH
(fig 1). Prescription isodose of 44 Gy covered 95 % of
PTV1, while 98% of PTV2 received 35 Gy. Mean dose to
cauda equine was 30 Gy, with a maximum of 32 Gy to
1cc. Mean dose to small bowel was 10.78 Gy.
The patient concluded radiation course without any treat-
ment related symptom. 
After six months from treatment, RM imaging showed a
stable disease. PSA value decreased to 0.46 ng/ml in
absence of pharmacological therapy modification.

Fig. 1: DVH - A: PTV1 B: PTV2 C: cauda equina D: small

bowel

Conclusions: In this patient, high dose irradiation in
treatment of vertebral metastasis has been demonstrated
as safe and well tolerable. 
IMRT is useful in getting a dose escalation respecting the
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limits of dose of organs at risk and allows treatment with
high doses with acceptable toxicity profiles. However, in
metastases radiation treatment, the use of special techni-
ques and potentially curative doses should be restricted to
selected cases of patients with good performance status
and prognosis excellent.

P225
SINGLE FRACTION RADIOTHERAPY FOR PAINFUL
BONE METASTASES IN OLIGOMETASTATIC
PATIENTS

I. Tasiou, S. Balta, E. Peponi, A. Capizzello, V. Skloupiotis,
G. Tzallas, N. Fotou, E. Pitouli, P. Tsekeris

Department of Radiation Therapy, University Hospital of
Ioannina, IOANNINA, Greece

Introduction: Radiotherapy is an effective treatment
modality for painful bone metastases. Recent randomized
studies have reported that single fraction radiotherapy is
as effective as multifraction radiotherapy in relieving
pain caused by bone metastasis. In this retrospective
study, we present the experience of our Department, in
patients receiving a single dose of external radiotherapy
in the setting of painful bone metastases.

Materials and Methods: Between 1996 and 2010, 63
patients received one single dose of palliative radiothera-
py for bone metastases. 15 patients were female and 48
patients were male. The mean age was 67.4 years. The
primary tumour was: Breast (4), prostate (6), lung (16),
unknown primary (10), Kidney (4) and other locations
(23). Diagnosis of bone metastasis was confirmed by sim-
ple X-ray (4) , bone scintigraphy (16), CT scan (32)
and/or MRI (11). A single fraction of 8 Gy was given with
a Linear accelerator (6 MV) or a Cobalt-60 Unit. Pain
response to radiotherapy was calculated considering
changes in pain intensity and analgesic usage.

Results: All patients tolerated their treatment well.
During the first follow up in 40 days, in the majority of the
patients pain relief as well as significant decrease in syste-
mic use of analgetics were confirmed. There was no
serious dermatological or haematological toxicity reported.
Conclusions: A single fraction of 8 Gy is a safe and effec-
tive regimen for the palliation of metastatic bone pain
uncontrolled by analgesics. This may have significant
implications regarding patients’ quality of life and treat-
ment cost-effectiveness. However, it has to be noted that
the majority of patients underwent expensive diagnostic
examinations before treatment.

P226
HYPOFRACTIONATED STEREOTACTIC
RADIOTHERAPY FOR TREATMENT OF
PULMONARY LESIONS IN OLIGOMETASTATIC
PATIENTS

E. Turco, P. Barbieri, L. Binotti, A. Bruni, G. De Marco,
P. Giacobazzi, B. Lanfranchi, E. Mazzeo, B. Meduri,
M. Parmiggiani, S. Pratissoli, S. Scicolone, F. Bertoni

U.O. Radioterapia Oncologica, Azienda Ospedaliera
Universitaria Policlinico di Modena

Purpose: To retrospectively evaluate our preliminary
experience in 5 consecutive lung oligometastatic patients
treated with Stereotactic Body Radiation Therapy
(SBRT), 4D-planning and image-guided intensity modu-
lated radiotherapy (IG-IMRT) with Tomotherapy. 

Material and Metods: Between April 2010 and March
2011 we have treated 5 oligometastatic patients with
SBRT for pulmonary lesions ( for a total of 8 treated
lesions) from colo-rectum in 2 patients (pts), anal 1 pt
,kidney 1 pt , lung 1 pt . Mean age was 54 years (range 2-
78 years), and median PS was 90 (range 90 -100) . The
inclusion criteria were a tumor diameter ≤ 4 cm ,no more
than 4 lung metastasis and a controlled primary tumor. 1
lesion received two fractions of 7 Gy Total Dose (TD) 14
Gy, 2 lesions five fractions of 6 Gy , TD 30 Gy, 1 lesion
three fractions of 15 Gy, TD 45Gy, 3 lesions four frac-
tions of 12 Gy, TD 48 Gy, 1 lesion three fractions of 20
Gy TD 60 Gy. Treatment planning was made by 4DCT
simulation with acquisition of axial sections with a perso-
nalized immobilization device. Breathing sinograms were
obtained by tracking software Vision RT. CT data set,
acquired in free breathing, was reconstructed in 10 diffe-
rent bins reflecting different phases of breath (from 10 to
90%). For every phase we have contoured the main ROIs
(GTV 4D e PTV 4D) and the OARs. The treatment was
planned using IG-IMRT with Tomotherapy . Dose-volu-
mes histograms were calculated for GTVs, PTVs, and
OARs including the esophagus, lung, liver, spinal cord
and heart. The dose constraints to the lungs were V20 Gy
less than 30%, mean lung dose (MLD) < 15%. The PTV
dose was prescribed to 95% isodose.

Results: At a median follow-up of 8 months, cancer
specific survival (CSS) is 100%, overall survival (OS)
80% (one patient died due to non cancer or treatment-
related event). Local control was gained in 6 out of 8
lesions treated (1 CR, 2 PR, 3 SD, 2 PD). No remarkable
toxicity was reported.

Conclusions: Although our experience is limited and
follow up is relatively short, SBRT, using 4D planning
and IG-IMRT with Tomotherapy , allows health tissue
sparing with adequate PTV coverage, making the treat-
ment effective and well tolerated . The very low occurren-
ce of toxicities confirms the capability of SBRT to deliver
curative doses to lung lesions respecting the OAR dose-
volume constraints. 

TERAPIE DI SUPPORTO E QUALITà DI VITA
NEI TRATTAMENTI DELLE NEOPLASIE

PELVICHE (AIRO GIOVANI)

P227
PELVIC SHORT-TIME RE-IRRADIATION PLUS
INTEGRATED PHARMACOLOGICAL THERAPY FOR
PAIN INDIVIDUAL CONTROL IN A PELVIC KIDNEY
METASTASIS

C. Arboscello, R. Chiarlone, F. Guerrisi, E. Pichi,
C. Siccardi, C. Marziano

U.O. Radioterapia Ospedale San Paolo, Savona

Introduction: Today pain individual control is considered
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a very important aspect in the palliative treatment of
metastatic patients and the short-time re-irradiation
should be considered a successful action with pharmaco-
logical therapy. This case report is an example of optimal
individual integrated pharmacological and re-irradiation
therapy.

Case and Methods: Men 67 years, with a history of
prostate ADK function, a year and a half ago reported
algia 9-10 grade VAS scala level under load that 
is right femoral artery at rest, without any diagnostic test
or cure. Only at the end of December 2010 for the inten-
se pain and inability to walk was admitted to the Hospital
of St. Corona for investigation with radiological finding
of lesion-acetabular hip joint dx "in nature to be determi-
ned" maximum diameter 11 cm x 9 cm that "erodes large-
ly the 'wing and the iliac branch ischium and pubic region
entirely ipsilateral acetabular, stretching in soft tissues of
the gluteal region ... "causing compression and controla-
teral deviation of the rectum. The piece was subjected to
palliative management with transdermal fentanyl 125,
paracetamol and morphine IV 1000 as needed
(1mg/100sf).

Results: Posted on 19-1-11 at Radiotherapy, from 24-
1-11 to 28-1-11 is treated with palliative radiation reduc-
tion of symptoms (grade 5) but with no possibility of
movement of 'limb. In early March 2011, the patient is
hospitalized for progressive increase in pain with 3-4 exa-
cerbations in the same day at the Department of
Medicine, where two lesions are also diagnosed brain
hemisphere sovratentoriali sn asymptomatic in pain relief
for the well known hip joint injury dx with morphine as
needed (1mg fl/100 ml), Fentanyl Transdermal 100 / 72h,
Effentora 200 for the Immediate and prolonged to 3-4
hours from ‘onset of the same, Actiq 200 for the imme-
diate control of breakthroughpain, undergoes reproces-
sing radiation on the note home from 11/3/11 to 4-4-11
with total dose 30Gy (single dose 200cGy), reported in
the mid-treatment improvement in symptoms and a small
increase in the movement of the leg, and at the end of ses-
sions was a great result in terms of pain control. The
patient died at the end of April 2011 for the disease.

Conclusion: This findings shows as re-irradiation can
be considered in metastatic patients to control local pain.
If acute toxicity develop, it is manageable with topic the-
rapy. Chronic toxicity has not to be considered for the
advance disease. The support of opiate therapy is often
necessary to create an individual control of pain.

P228
RADIATION THERAPY IN MUSCLE INVASIVE
BLADDER CANCER IN UNFIT PATIENTS

P. Caparrotti*§, G. Mazzarella*, A. Petrone*, C. Guidi*,
O. Caspiani*, C. Giubilei*, M. Leone*, I. Simonelli^§,
A. Bonanni*, L. Marmiroli*

*UOC Radioterapia, Ospedale San Giovanni Calibita
Fatebenefratelli, Roma; ^Servizio di Statistica Medica,
§AFaR, Roma

Purpose: The object of this study is to report on the use
and results of radiotherapy, in terms of overall survival
(OS) and disease free survival (DFS), in the treatment of

muscle invasive bladder cancer of a subgroup of patients
whom are frail or with comorbidities and cannot undergo
radical surgical treatment.

Materials and Methods: From January 2005 to
September 2010, 26 unfit patients with muscle invasive
bladder cancer underwent radiation therapy. All patients
were previously treated with transuretral endoscopic
resection. Median age was 75 years (range 49-90 years),
and consisted of 18 men and 8 women. Up to 2007 all
patients were treated with 3D conformational technique
and from 2008 with Intensity Modulated Radiation
Therapy technique (IMRT). Treatment volumes included
pelvis and bladder in 18 patients, with total doses of 45-
50 Gy prescribed to the pelvic nodes, and up to 60-70 Gy
to the bladder, with single daily fractions of 1.8-2 Gy. In
8 patients the treatment was directed only to the bladder,
with doses of 60 Gy in 2 patients, of 66 Gy in 2 patients
and of 70 Gy in 4 patients. 5 patients received concomi-
tant chemotherapy, based on cisplatin.

Results: Median follow-up was 18 months (range 6-
52). Radiation therapy related toxicity was acceptable
with G3-G4 acute toxicity of the gastrointestinal tract
(GIT) in 10% of patients and G3-G4 acute toxicity of the
genitourinary tract (GUT) in 15% patients. Late toxicity
of the GIT 2 years after completing radiotherapy was
absent, and was G4 in 2% patients in the GUT. Median
OS and DFS were, respectively, 13 and 12 months (range
1-52). At present 54% of patients is alive and in this sub-
group of patients 71% is without clinical evidence of
disease. Urinary function has been evaluated in all
patients and we found that over 80% of patients have
retained bladder capacity.

Conclusions: Our data prove radiotherapy to be a
valid alternative to radical surgery in unfit patients, resul-
ting in an acceptable rate of survivors and allows to retain
satisfactory urinary function.

P229
ACUTE TOXICITY AND QUALITY OF LIFE (QOL) IN
PATIENTS TREATED WITH VOLUMETRIC
MODULATED ARC THERAPY WITH RAPIDARC
(RA-IMRT) FOR GYNAECOLOGICAL
MALIGNANCIES

V. Dell’Acqua1,3, A. Cecconi1, R. Lazzari1, A. Vavassori1,
F. Cattani2, C. Fodor1, B.A. Jereczek-Fossa1,3,
R. Orecchia1,3

1Division of Radiation Oncology, European Institute of

Oncology Milan; 2Medical Physics, European Institute of

Oncology Milan; 3University of Milan

Purpose: To evaluate the impact of a novel image-guided
radiotherapy technique with volumetric intensity modula-
ted arc therapy -RapidArc (RA-IMRT) in gynaecological
cancer in terms of genito-urinary (GU) and gastro-intesti-
nal (GI ) acute toxicity and QoL.

Materials and Methods: From February to December
2010, 37 patients (pts) affected by gynaecological mali-
gnancies were treated with RA-IMRT. Ten received radi-
cal therapy for unresectable cervix carcinoma, 15/37 -
post-operative therapy for cervix carcinoma, 1/37 reirra-
diation for the recurrent vaginal carcinoma, 3/37 post-
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operative therapy for endometrial carcinoma, 2/37 post-
operative therapy for vulvar carcinoma, 3/37 radical the-
rapy for cuff recurrence of endometrial carcinoma, 2/37
radical therapy for pelvic recurrence of cervical carcino-
ma and 1/37 palliative treatment for para-bone pelvic
metastases of vaginal carcinoma.
In 23/37 patients concomitant chemotherapy was added.
For treatment planning the CT scan was integrated with
FDG-PE/CT and/or MRI for gross tumour volume (GTV)
delineation. Simultaneous integrated boost (SIB) techni-
que was employed.
For 29 pts the radiation treatment schedule included also
a boost with high or pulsated dose rate brachytherapy
(HDR or PDR).Radiation Therapy Oncology
Group/European Organization for Research and
Treatment of Cancer (RTOG/EORTC) criteria were used
for the acute toxicity classification and they completed
the EORTC-QoL questionnaire (QLQ C-30) after treat-
ment and during follow-up.

Results: Maximum acute toxicity registered during
radiotherapy treatment was: cutaneous toxicity: G0=34
pts, G1=3 pts, GU toxicity: G0=20 pts, G1=12 pts, G2=5
pts and GI toxicity : G0=13 pts, G1=18 pts, G2=6 pts. 
The last day of radiotherapy-treatment the majority of
acute events were resolved.After a mean follow-up of 5.2
months (range 1.2- 13.1 months) 36/37 pts are evaluable:
32/36 pts are in complete remission,4/36 experienced
progressive disease in other site and one pt is died.18 and
15/36 pts are evaluable after 3 and 6 months of follow-up
and the toxicity was G0 for all pts but one (GU toxicity
G1).The late toxicity (> 6 months) evaluable in 14/36 pts,
was G0 for all these pts. The statistical elaboration of
results of questionnaire is on going.

Conclusions: Our preliminary experience showed
that RA-IMRT is a highly tolerable technique with low
skin, GU and GI toxicity also with concomitant chemo-
therapy with a good impact on quality of life of pts.

P230
MANAGEMENT OF RADIATION INJURIES OF THE
VAGINA

G. Silvestro1, V. Manera1, G. De Palma2, B. Pecori3,
F. Lanza2, S. Falivene2, S. Greggi4, S. Pignata5, P. Muto2

1SSD Radioterapia Uro-Ginecologica Istituto Nazionale
Tumori Napoli; 2UOC Radioterapia Istituto Nazionale
Tumori Napoli; 3SSD Radioterapia Addome Istituto
Nazionale Tumori Napoli; 4UOC Ginecologica Istituto
Nazionale Tumori Napoli; 5UOC Oncologia Uro-
Genitale Istituto Nazionale Tumori Napoli

The aim of this study was to evaluate the efficacy of vagi-
nal dilatation and the use local corticosteroid in the
patients affected by vaginal stenosis after pelvic radiothe-
rapy and endocavitary HDR brachitherapy.

Methods and Materials: From january 2007 to decem-
ber 2010, nine womens (41-72 years old) treated for
locally advanced carcinoma of the cervix (Stages IIB,
IIIA), affected by vaginal stenosis were submitted two
time a week for 8 weeks, to vaginal dilatation and intra-
cavitary corticosteroid application.
The lenght of vagina were measured at the first treatment

and at the end of cure. 
Vaginal applicators used have a diameter variable from 2
to 4 cm . The formulation of vaginal corticosteroid was
Betametasone 2 mg plus Tirotricina 10 mg and.
Gentle vaginal exploration might separate the vaginal
walls before the introduction of the vaginal dilatore coa-
ted by a mixture of Betametasone 2 mg plus Tirotricina
cream.

Results: In the pubblied studies the incidence of
Grade 1 or asymptomatic vaginal toxicity was 33% and
Grade 2-3 or symptomatic vaginal toxicity was 14%. 
In our study all treatment were started at clinical eviden-
ce of vaginal stenosis, from 9 to 15 months from the end
of pelvic radiotherapy and brachytherapy. 
At the start of dilatation treatment five patients of nine
have showed a vaginal length about of 4 cm and four
patients of nine a vaginal length about fi 6 cm.
At the end of treatment 4 of 5 patients showed a vaginal
lenght of 7 cm and 1 of 5 showed a vaginal length of 8
cm. All 4 womens with vaginal length about of six cm
have showed after dilatative treatment a length of vaginal
canal about of 9 cm.

Conclusion: Women affected by uterine cervix cancer
are at risk of poor quality of life. After pelvic radiothera-
py, about 80% of women showed deficit related to sexual
activity of multifactorial origin. Many case are not con-
trolled by psychosocial interventions. The physical com-
ponents relate to vaginal stenosis or distortion of the peri-
neum and vagina, which may occur as a result of surgery
and/or radiotherapy.
The dilation during or immediately after radiotherapy
can, in rare cases, cause damage and there is no persuasi-
ve evidence to demonstrate that it prevents stenosis. 
In our series the patients have reported a significant
response in all cases. But now we are monitoring the
maintenance time of this response.
Future prospective studies are necessary to validate our
findings.

P231
PSYCHO-ONCOLOGY COUNSELLING IN
RADIOTHERAPY

G. Silvestro1, F. De Falco2, L. Palmisciano2, C. Noviello2,
V. Manera1, G. Guida3, P. Muto3

1SSD Radioterapia Uro-Ginecologica Istituto Nazionale
Tumori Napoli; 2SSD Psiconcologia Istituto Nazionale
Tumori Napoli; 3UOC Radioterapia Istituto Nazionale
Tumori Napoli

In this perspective psycho-oncology aims to support
patients and their families thanks to informative and the-
rapeutic sessions, in order to reduce the risk of psychopa-
thological consequences. The first steps are aimed at
those who have recently received a cancer diagnosis, the
latter to reduce the symptoms of anxiety and depression
that often accompany these pathologies.

Methodology: The main activities are carried out
through knowledge, guidance and support. Available
patients are encouraged and motivated to participate in
research protocols aimed at improving the hospitaliza-
tion.



Results: Since the service activation date, 12th
October 2009, 125 patients up to 228 under radiotherapy
treatment, have started a psychological counselling, 80 a
support pathway and 25 have completed the research pro-
tocol. They showed a significant level of anxiety during
the first interview, especially state anxiety. Since the third
interview clinical observations and data obtained by rese-
arch protocols, have confirmed an improvement in these
areas. We have noticed a great improvement in patients’
personal perception of their quality of life, particularly in
the areas related to the ability to perform tasks and the
perception of their physical condition

Conclusion: There has been a great improvement in
patients’psychological state, confirmed by data obtained
thanks to the research protocols, especially in areas rela-

ted to state anxiety, personal perception of the quality of
life, and better moods.
We can state that psychological support appears as an
essential component in cancer patients’ treatment which
has to be integrated with organic care, in order to face and
resolve the patients and their families’ main psychologi-
cal and social difficulties, to facilitate their reintegration
in social contexts and to reach a comprehensive and indi-
vidualized care of the person. 

Research implications: This project aims to carry out
a planning of guidelines that can facilitate the identifica-
tion of critical areas in which the health team can focus its
attention on thanks to a continuous dialogue between dif-
ferent professional figures involved in the treatment pro-
cess, thus improving group communication.
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