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VANTAGGI DELLA IMRT IN HEAD & NECK

» Possibilita di somministrazione contemporanea di
livelli di dose differenziati per irradiare
simultaneamente le sedi di malattia macroscopica e
guelle con presunta malattia subclinica (SIB-IMRT)

INDIAN J CANCER Year : 2010 | Volume : 47 | Issue: 3 | Page : 267-273

The role of intensity-modulated radiotherapy in head and neck cancer

SA Bhide, R Kazi, K Newbold, KJ Harrington, CM Nultting

Head and Neck Unit, The Institute of Cancer Research and The Royal Marsden Hospital, London and Surrey,
United Kingdom
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“The use of multiple static beams, each broken into two or more segments whose intensity varies
according to the plan’s objectives, is a simple example of intensity modulated radiation therapy”
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CRITICAL REVIEW

INTENSITY-MODULATED RADIOTHERAPY:
CURRENT STATUS AND ISSUES OF INTEREST

Intensity Modulated Radiation Therapy Collaborative Working Group
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“Consacrazione” dellIMRT con le raccomandazioni ICRU 83

ICRU REPORT 83

Prescribing, Recording, and Reporting
Photon-Beam Intensity-Modulated
Radiation Therapy (IMRT)

Reviews sistematiche sulla qualita di vita dopo IMRT per H&N Cancer

Radatherapy and Omealogy 97 (2010) 249-257
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Systematic review

Evidence-based review: Quality of life following head and neck intensity-modulated
radiotherapy

Martin Scott-Brown?, Aisha Miah®, Kevin Harrington®*, Chris Nutting®*
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Parotid-sparing intensity modulated versus conventional >@%
radiotherapy in head and neck cancer (PARSPORT): a phase 3
multicentre randomised controlled trial
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Worthwhile quality of life gain?
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Antitumour treatment

Intensity-modulated radiotherapy versus conventional and 3
radiotherapy in patients with head and neck cancer: Is there @
quality of life gain?
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CONFRONTO IMRT/3DCRT: “parotid sparing & dose escalation”
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PHYSICS CONTRIBUTION

Head and Neck

THE POTENTIAL FOR SPARING OF PAROTIDS AND ESCALATION OF
BIOLOGICALLY EFFECTIVE DOSE WITH INTENSITY-MODULATED
RADIATION TREATMENTS OF HEAD AND NECK CANCERS:

A TREATMENT DESIGN STUDY

COMPARISON OF TREATMENT PLANS INVOLVING INTENSITY-
MODULATED EADIOTHERAFY FOR NASOPHARYNGEAL CARCINOMA

P Ma, PED. Earen K. Fu, M.D. Gorpow W. Wone, B 3. Cravtow Axazawa CMD., b
Ly J. Verdey, PHD.

Department of Eadiation Oncolegy, University of Californta at San Framcizco, San Frandsco, CA

Qmwen Wu, PHD., MatmeEw Magmic, M D, RUPERT ScenanT-ULLRIcH, MDD,
AND FapHE Mosaw, PED.

Deparment of Radiation Cncology, Medical College of Virginia, 'n"ll%lmﬂ- imia Commonwealth Undversity and MoGuire VA Hospital,
Rj%mni A

(LR La) IDCRT (I IMRT (no eord margin} (o) IMRT (0. 5em cord niarging
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Fig. 1. Transverse and sagittal views of dose distributions comparing (a) the standard 3DCRT plan with (b) an IMRET
plan and (c) another IMRT plan, m which a margin of 0.5 cm around the cord has been added. All plans are for 4 MV,
Peacick Corvus The IMET plans employed mne coplanar, noncollinear beams placed at equiangular steps. The IMRT optimization
. 3 criteria was dose-volume based.
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CONFRONTO TRA DVH: IMRT “more conformal, higher OARSs sparing”

a dei moduli IMRT nei diversi TPS_

RADIOTHERAPY
& ONCOLOGY
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Analisi delle distribuzioni di dose IMRT vs 3DCR

Translational Research in Clinics

Comparative analysis of intensity modulation inverse planning modules of
three commercial treatment planning systems applied to head and neck
tumour model

RADIOTHERAPY IN

Antonella Fogliata®**, Alessandra Bolsi*®, Luca Cozzi®

*Chealogy Institwe of Southern Swirzeriand. Medical Physics Uni, Radiason Oncology Departmeny, Bellinzona, Switzeriand
Piimiversity of Milan, Medical Physics Speciaiagon S hool, Milan, Buly

THREE-DIMENSIONAL CONFORMAL VS, INTENSITY-MODULATED

ANALYSIS OF DOSIMETRIC AND TECHNICAL PARAMETERS

Luca Cozzr, PuD.* Awtoveris Foctrata, Dr.* Aressawpma Borsy Dr =7
Gioreia Nicormr, Dr..* anp Jacgues Bernisr, PeD. MD.2

HEAD-AND-NECK CANCER PATIENTS: COMPARATIVE

M5 =PIV | B og | *Medical Pliysics Unit and *Department of Radiztion Oncology, Oncology Instinte of Southern Switzerland, Bellinzonz,
5 E Switzerland; "Medical Physics School, University of Milan, MMilan, Haly
s
E Conformal therapy vs. IMET in head 2nd nsck @ L. Coras e al.
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F . . . F Fig 2. Cunndative dose—volume histograms for target volumes and organs at risk for the same representative patient.
o L Dats aze shewn Zor the whole estment wits MRT (70.2 Gy) or for e eference IDCET techuigue, The solid line
spresents PTVL, the dashed-dotted line represents PTVII-PTVI, the dahed line 1epresents the parotid gland, and the
doried Line represents e sl cord
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Fig. 3. Exaagle DVH: for PTV, spinal cimd, and sight pasetad, resulting fram the s cond complexity level, secording % IMS and IMO.

Fig 1. Isodose distributions at (a) 1socenter level and at (b) parotids level for | representabve patient (Patient 7 in Table
1. Curves are shown for whole freatment ftotal dose: 70.2 Gy) with IMRT and for the refarance 3DCRT technique.

EVIDENTE SUPERIORITA’ DELLE
DISTRIBUZIONI DI DOSE AGLI OARs
con IMRT vs 3DCRT

! 386,43, 54, 65, and T2 Gy, which cowespond te, raspectivaly, 0%, 2%, 73%, 90%, and 100%.
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La maggior parte delle recidive si manifesta nel CTV1 (volume di
alta dose): “target definition and coverage is adequate for IMRT”

I T. Radiation Oncology ® Biolozy # Physics Vaolame 35, Number 2, 2003

Int J. Radiation Oncology Bicl. Piys., Vol 35 Ne 1 pp. 312-311, 2003
Copyright © 203 Elawear Science o Pre-RT MAI
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Primi dati sulle sedi di ricaduta
CLINICAL INVESTIGATION Head and Neck

PATTERNS OF FAILURE IN PATIENTS RECEIVING DEFINITIVE AND
POSTOPERATIVE IMRT FOR HEAD-AND-NECK CANCER

K S, Currorp Crao, M.D..* Gorran Ozyioir, M_.D.,* Bms N. Tran, M.D_*
Mustars Cevciz, MD_* James F. Denvesey, PuD." awp Daver A Low, PeD*

*Department of Radiation Oucology, Washington University Medical School, St. Louis, MO; 'Department of Radiation Oncology,
University of Florida, Gamesville, FL

Tzble 2. ATCC stage distibution of 126 patients

Tx Tl T2 T3 T4 Tatal
] — 5 7 7 11 0
M1 1 4 10 4 7 26
M2 7 13 14 13 17 61
W3 1 — 2 3 3 g
Total 9 19 33 27 38 126

Fig 2. DVH analysis of persistent mor mn a patient with T3N2b squamous cell carcinoma of the nght tonsil recerving
defimztive IMET. Location of persistent dizsase assessed as mn-field 1o CTVI.

AJCC Orvarall
stage  (no= 117)*

I 5(3) — 5
IL 20 A A
I 26(23) 9 17
I TE(8T) 19 39 Table 4. IMRT clinical target volume and normal tissue dose specification with hislogical
equivalent dese comection for head-and-neck cancer—Washington University guidelines
IMRT
High-12:k Intermediate-rizk
Conventional Definitive postopelative postoperative
Target volune tachnique (35 fractions) {33 fractions) (30 factions) Ut_ I d I t_
; =) o 02 G G . Ile aose escailation
Tu m 0 rl I Ocal m e nte CTV2 30-54/2 Gy 56166 Gy 54163 Gy SM1TI Gy
i Abbreviztions as in Table 3.
avan Z atl 7 I M RT Nun::;l ﬁ;:l?:t:li;:ncae f::r IME.T prescription: Optic nerve and optie chiasm 55 Gy, retina 45 Gy,
= ey . bramstem 30-35 Gy, spinal cord 435-48 Gy, parotid gland 20-30 Gy, mandible 70 Gy.
definitiva/postoperatoria
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Head and Neck

RADIOTHERAPY
ONCOLOGY

www elievier combcate fadanline

CLINICAL INVESTIGATION

Intensity-modulated radiation therapy reduces late salivary toxicity
without compromising tumor control in patients with oropharyngeal
carcinoma: a comparison with conventional techniques

PATTERNS OF FAILURE IN PATIENTS RECEIVING DEFINITIVE AND
POSTOPERATIVE IMRT FOR HEAD-AND-NECK CANCER

K. 8. Currorp Crao, M.D..* Gorrax Ozviarr, MD..* Bp N. Teaw, M.D.*
Mustara Cengiz, MD_* Jawes F. Dempsey, PuD." axvp Daver A Low, PeD *

*Department of Radiation Oneology, Washington University Medical Schol, St Louis, MO; "Department of Radiztion Oncolog
Unévarsity of Flovida, Gasmesmalls, FL ‘

lifford Chao™", Navneet Majhail®, Chih-jen Huang®, Joseph R. Simpson®, Carlos A. Perez®,
Bruce Haughey®, Gershon Spector®

*Deparenent of Radiasion Oncology, Washington University Medical Censer, S. Lowis MO, USA
"Deparment of O laryngology, Washingssn University Medical Cener, 5. Lais MO, USA

278 K. Chao et al.  Radiotherary and Oncology 61 (2000) 275260

ACUTE REACTIONS

Moderate 10 s vere acute comphcions®

Table 7. Head-and-neck IME.T results

V"

=¥
2—3" Ultimate Preaperative CRT Postemerative CRT Defimtive CRT Poswoperative IMRT Definitive IMET
Actuarial actuarial fn=109) n=142) (n=153) (=14 n=12
locoregionzl  locoregional sk

; Grade 2 30(28) 78 (56) % (65) 536 434
]'_,ol:nc_reglm:lal cnutlttl rate I:CﬂJIr::l] e T i i3 o ppovd

failures (%) rate Maucoss
Grade 2 39(36) 45 (60) 10 (67) 100 7 (38
y Grade 3 0 2820 s 321 5@
Gi‘\era_ll_ 1 ]_2-6 (13} E5 E9 Salivary gfaad o = o @ “
Diefmuiive IMET 10¢52 (19) 79 B4 > Girade 2 20019 9l (65) 106 (79) 96 9 (75)

o . Pharya
Postoperative IMET 143 20 93 Cirade 2 33030 45 (34) 73 (48) 323 3 (25)
Cirade 3 2(2) 24(17) 24 (18) 147 3(25)
Abbreviation: IMET = intensity-modulated radiotherzpy. Laws of weight (=10%) 22} 23 %6017} @) 3 @)
Gi-mbe required 2(2) 24(17) 2% (18) 147y 3(25)

* After zalvage swrgery.
* Figures in paremheses represem percentage values.
® Gastrossomy tube (Gmbe) imserion required due to chemmherapy or radiastion therapy.

Tabke 4 LATE REACTIONS

Moderate 1o severe late complications*®

postoperatoria

In conclusion, when IMET was compared with conven- PromesieCRT  MabmoheCRT  Debasie OFT  Tosoprane INT Defaiive DIRT
m=101) (n=139) in=143) n=12) =10
tional techmgues, the dosimetric advantage of IMRT did o .
irade {5 2115 24017 1% 1{1n
translate into f significant reduction of late salivary toxicity Mo " o " " o
Cirade 2 2{) 2418 17413 LR 1{1n
m patients with oropharyngeal carcinoma. No adveme sy gt o o o o
\ \ ' (Endez 3203y 107 (75 114 {8y 2{(1m ERE U
impact on wmar control and  disease-free survival was e o e o oo o
observed in patients treated with IMRT, Shienc e 20) 0 0 oo o

* Bacluding patients with pemsiiten or recurrent disease.
b Figures in parenthe ses represent percentige valies.

ot C & DFS
Local-regrm] oontrol, disase-free and ovesall sirvival of the study population L R D F

Preaperative CRT Postiperative CRT) Definstive CRT Pasteperatve IMRT| | Definttive IMET
im=1(8) n=142) (m=153) (n=14) n=12)
Faolkiw-up (years)* 45 (15-23) 38 (15-195) 3516177 22{(1-32) 2{1-2.8)
Tworyear cal-regom ] contral (%) 78 Th [ 100 R
Twaryear disease-free swvival (%) 68 74 58 92 Hib
Twaryear overall survival (%) a7 71 57 10 10

* Figures in paventheses re presen ranges
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CONFERMA DELLA CAPACITA’ DI RIDURRE LA DOSE A VARI OARs
IN DIFFERENTI SEDI DEL DISTRETTO HEAD & NECK

10

INMERT For Head A
MNeck Cancer

Lanet Onod 2008; 9: 387375

Evidence behind use of intensity-modulated radiotherapy: Y
a systematic review of comparative clinical studies

L, b b Pk o, £ D M, Bl M, W e

TRATTAMENTI RADIOTERAPICI
ADINTENSITA® MODULATA

IMRT For Heap Axo Meck Cascer 203 || rccentata da: alessandra suido

Brainstem/Cord Vg
100 5=

80 4 e
£ 60
o . .
5 40 | > Seni paranasali
(=]
> | Brainstem: = Cochlea

20 cord

Figered : IMET planning for sinonasal cancerwith the plnning target
0 T T T T wolume comtoured In blue

The shape and distances bebween the isodose lines represent concave dose:
gradierts | arrows) to spare the optic structures.

0 20 40 60 80

. . Dose (Gy) .
Rinofaringe d Orofaringe

FIGURE 10-7. Axial dose distributions through the nasopharynx and neck for a seven-field IMET plan.
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STUDI CLINICI CON IMRT IN DIFFERENTI SEDI HEAD & NECK

Clin Trand Oacal (2008) 106407414
DO 1610074 12094-008.0224.7

REVIEWS

Clinical application of intensity-modulated radiotherapy
for head and neck cancer

Olivier Ballivy - Ramén Galiana Santamaria - Alicia Lozano Borbalas - Ferrdn Guedea Edo

Clin Tranal Oneol (3008) 10:407-414 2002-2007
Thakde | Clinical series of intensity-modulated radicthempy (IMET) for bead and neck cancer
- - Dhefinitives Stagy ) LECE, Drrarall
Seres Mo, Toumor sites ad_'iu::mt [[E—l.':" Chemotherspy  Follow.up LORBCR  marvival
Chac et al [L1] 126 Oropharyne (63 oml 5274 L ne 26 meonths BE% -
2002 carity (151, 2 years)
nasopharynx (12},
nasal&inns (5. larynx (8}
hypopharynx (81,
unknoan primary (9
Lee atal [12] 150 Mmsopharynx (86, 107743 B2® T2 21 months BTR BT
2003 oropharyme (220 i3 years) i3 years)
nasalEinus (240
thryroid (60
cibwers (12
Wao et al [13] 150 Dm;:::ry;r (560 Sars] BS® A5F 18 months a92% BS%
larynx (331, 2 years) 12 years)
2004 oral cavity (293,
hypopharmx (8],
e *ENDPOINTS: LC/LRC/OS
nasopharynx {55 =
unkneam (1173
Feng =t al [14] 158  Owepharynes (943, TUEE B0 4% Womontks §5% B4R CONCLUSIONI - . th
2005 oral cavity (36, 2 years) 2 years) [
hyrpopharsm= (13}, [] L] -sparlng e
larynx (12},
unknoan primacy (%) H H
S alis] 115 Oanin (36) e ma o e eI ww parotid glands with IMRT can be
200 oral caviry (19], (2 years) 2 years)
hypopharms (1€, H H H H
KA achieved without compromising
arynx
Ewongetal [186] 50  Mosopharyns Drefinitive Ti-2/M0-1 o 14 montks 1004 LD L1}
0o IMET oaty sem o treatment outcome...
Kam etal [17] 63 Masopharynx Drefinitive 5T% IR 1% moniths  9298% W
2004 IMET conly L3 years) 3 years) . .
Waldenet al [18] T4 Masopharynz Definitive  77% 2% G months 91A3E B3 The encolrging ll:IlI!:Il'E'gll:II.'IEI]. tumor control rate re-
200 IMET coaly i3 years) i3 years)
de Arruda et al [19] 50 Omopharym 482 0% BER 12 monihe QEEEE Ll F':“'- i g EUEEEE 8 a smrlng e FE'I'-':'
2005 L34 T340 2 yeas) 2 years) g i g T
Comtn et (30 51 Ouapbaryas et - PR ot ot glands with IMET can be achieved without compromisi
2007 IMET only  (T1-2 anly) (2 years) (2 yeors) treatment cutcome, For nas ngeal and o :
Hodge et al [21] 52 Omopharyne Drefinitive BOT 54% 24 months  965% BER "
2007 IMET cnly  (13% T3-4) (3 pears) (3 years) cancers, the tumor control rate with IMET compames favor-

Ne. patient number, LRCR locoragional mamor contrel rate, LCRRCR local control mieitegional control maie ﬂ]:l]jr to that achieved with comventional BT, In o recent
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STUDI CLINICI DI IMRT SULLA RIDUZIONE DELLA

XEROSTOMIA E SULLA QUALITA' DI VITA
VALUTAZIONI DI FUNZIONE D’ORGANO E QOL

REVIEWS

Clinical application of intensity-modulated radiotherapy

for head and neck cancer

Olivier Ballivy - Ramén Galiana Santamaria - Alicia Lozano Borbalas -

Ferrén Guedea Ede

2005-2007

Clin Trans] Oncal (20087 10:407 4|

Tahle 2 Clinical imrestigations of xemsomda and quality of life (0301 for head and neck cancer patienis treated with intengt y-modulsted radidg-

therapey (IMRET) vr. eadiothempy (BT)

Sudy Mo (IMET/ACET)  Dhesign

Parctid
mean dose

Kerostcoma/ Q0L

instniments

Conclusions

Jebbad et al [24] 40 (310 Maiched case-control
2005 31l (mge, site stage])
Brasm et al [25] 56 (30°26) Prospective evaluation

IMET < 26 Gy
CRT = 50 Gy
IMET 30 Gy

HMGOL & X0 Mledian XO and HMOQOL score
were better in IMET

Significant improvement

Salivwary flow

2005 nonmndomzed CRT 457 Gy
COMPALE o
Fang et al [26] 237 (RS15Z) Retrospective -
2005 COMPALE o
Graffet al [27] 134 (67567 Matched pair [MET 33 Gy
2007 comparison (T stage,
delay since end of KT
Lew et sl [28] o2 (41455) Betrospective [MRT < 26 Gy
COIPALE o {planning goal)
Porw et al [29] 446 (24721 Prospective phas e I IMET 41 Gy
2007 imndomdzed)
Yoo etal [3] 55 (2&2T) Retrospective
2007 COMPALE o -

MafsumEment
fat & maonthe)

EGRETC QLG C.30
and H& M35

EQRTC QL) C-30
and H& M35

RTOG todcity
RECOE oI 3 So0Te

EGETC QLG C.30
and H&M35 &
Saliwary flow

012 momibs’

HRGOL HEN

cancer inventory

in salivary flow (> 25% of
baseline ) with IMET {44%)

ve CRT (19%)

Sagnificant

imiprovement

in global H&N

QL) soone

with [MET

Bemer HEMN QLI soone

for IMET and prevalence

adds mtio for dry mouth in fawor
of IMET {3.17)

Grade 2.3 xemstomia
significantly less with IMET
E2% ) vs CRT (67%)
Xerstomia related syroptoms
significantly less with IMET
Salivary flow = 25% baseline in
B3% with TMET . 1 0% CRT

Higher (0L score for each
of the 4 H&M domains
with IMRT

N patient number. CRT conventional mdicthempy, ECRTC QLD H&N 75 Buropean Organization for Research and Trestment of Cancer Cualicy-
of -Life questionnaire C30 and Head and Meck Cancer Module, HNGOL Head and Meck QUL questionnaire, X xercstomia questionnaipe,

HRQO L Health-related QOL sarveys, LRCR locoregional wmor control rate, LCR/RCR local contral ratsfregional control mie

... TUTTAVIA: “...the majority of
these publications suggest that
parotid-sparing IMRT is
successful in reducing
posttreatment salivary

toxicity...”
with IMRT [24-30]({Table 2. Despite significant varabili-
ty in the study dezsign and the clinical endpoints u=ed o as-
=g salivary function, the majonty of these publication
suggest that parotid-sparing IMRT is successful in redud
ing postireatment salivary toxicity.
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R e Evidence based IMRT?...

STUDI RANDOMIZZATI IMRT VS 3DCRT IN HEAD & NECK CANCER

La IMRT e stata confrontata con la 2D/3DCRT in 3 studi randomizzati pubblicati: 2
nei tumori della rinofaringe ed 1, recentissimo, in tumori dell’orofaringe ed
ipofaringe

Int. J. Radiasticn Oncelogy Biol. Phys., Vel. 66, No. 4.pp9s|._991 2006
ight © 2006 Ekev

CﬂP}
Printed in the USA. Al rights uunﬂed
0360301 6105/ Ssce. Front matiee

FLSEVIER 2 0 O 6 doi: 10,1016/ ijrobp.2
CLINICAL INVESTIGATION p Head and Neck

NEROSTOMIA AND QUALITY OF LIFE AFTER INTENSITY-MODULATED
RADIOTHERAPY VS, CONVENTIONAL RADIOTHERAPY FOR
EARLY-STAGE NASOPHARYNGEAL CARCINOMA: INITIAL REPORT ON A
RANDOMIZED CONTROLLED CLINICAL TRIAL

WOLUME Z2 . KWUMBAEA 31 - NOVEMBER 1 2407

JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

56 pz

Prospective Randomized Study of Intensity-Modulated
Radiotherapy on Salivary Gland Function in Early-Stage

2007

Epmonp H. N. Pow, M.D.S..* Dora L. W. Kwone, M.B. B.S..T Anne S, McMiean, PrD.*

May C. M. Wona, PuD..* Jonatan S. T. Suamt, M.D.." Lueuiivs H. T. Leune, Pr.D.." Nasopharyngeal Carcinoma Patients
anp W. Keung Leune, Pa.D.! IMichae! K M. iz, Sing-Fai Leung, Benny ez, Ricky M.C. Chaw, Jopoe 15, Suem, Franitie Mo, Maria Lai,
*“Oral Rehabilitarion, *Pericdontology and Dental Public Health, Faculty of Dientisiry, University of Hong Kong, Hong Kong SAR: Rezmaliz Ho, Kinarin Cheung, Brian BLH. Yu, Savmuel KW, Chit, Peser HLE i, Peter MUL Ten,
"Department of Clinical Oncology. Faculty of Medicine, Universir ity of Hong Ko ng. Queen Mary Hospital, Hong Kong SAR Wing-hong Ewan, and Asthany T.C. Chan

Lanat Onal 201L 12: 07-3% I
Articles

94 pz

2011

Parotid-sparing intensity modulated versus conventional 3@ %
radiotherapy in head and neck cancer (PARSPORT): a phase 3
multicentre randomised controlled trial

Christopher M Nutting, Jemes P Morden, Kevin Harrington, Teresa GuereroUrbano, Shrearang A Bhide, Catharine Clark, ElizabethA Miles,

Afsha B Mish, Kate N ewbold, Marsnne Tanay, Fowzid deb, Sarah) Jefferies, Christopher Sorase, Beng K Yop, Roger PAHem, Mad A Sydenfham,
Muvie Emsan, Enwma Hall, on behalf of the RARSPORT trial management group*
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Lut 1 Racistion Oy Bl Py Vel. 66, N & pp. 961-591, 2096
e [ o °
i seceeved
2603016/ e front matice

CLINICAL INVE_S“GA'I’IDN Head and Neck

NPC: T2 NO/N1 MO (Stage Il AJCC 1997)

IMRT: 24 pts; 3DCRT: 21 pts
e S S LA o PRIMARY ENDPOINT VARIABLE: CHANGE

Epmono H. N in. M.DAS“* Dora L. W. Kwone, MLB. B.S.." Axne S. McMiLLan, PH‘D‘."‘

May C. M. Wong, Pu.D..* Jonataan 8. T. Suam, M.D.." Lucurius H. T. Leung, PuD..
anp W. Keong Leune, PrD.Y
“Oral Rehahilitation. *Pericdontal omy ¢ and Dental Public Health, Faculty of Dentistry, University of Hong Kong, Hnng Kong SAR:
Hong Ko gSAR

"Department of Clinical Oncology, Faculty of Medicine, University of Hong Kong. Queen Mary Hospital.

|‘h I—L H CONCLUSIONI: “...IMRT
O N T - i, =« significantly better in terms of

T " — parotid sparing and improved

Fig. 2. Intensity-modulated radiotherapy {IMRT) and conventional
radiotherapy (CRT) patients (%) who had recovered at least 25%

of preradiotherapy stimulated whole salivary (SWS) flow at 2. 6. 60 QO L b
LI}

and 12 months postradio Py F
40 4
20 4 |

IMRT: miglior recupero B P IMRT: miglior recupero

- Time {months) - .
flu_sso salivare totale | f;gijé!g;ﬁfgg“ﬁ;ﬁgﬁgﬂﬁﬁgﬁ‘-a‘t";f%_f:;";’;‘,g\ flgsso salivare parotldeq
stimolato a 2, 6, 12 MEeSi | wdi o porstonengy. stimolato a 2, 6, 12 mesi
post RT post RT
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Kam MKM et al NPC: T1-2b NO/N1 MO (AJCC 1997)

WOLUME 35 . NUMBER 31

IMRT: 28 pts; 2DRT: 28 pts

JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

2007 PRIMARY ENDPOINT: INCIDENCE OF OBSERVER-RATED
Prospective Randomized Study of Intensity-Modulated XEROSTOMIA AT 1 YEAR (RTOG/EORTC)

Radiotherapy on Salivary Gland Function in Early-Stage

Nasopharyngeal Carcinoma Patients

Michas! KM, Ko, Sing-Fai Lawng, Benny Fee, Ricky M.C. Chau, Jopee 15, Suem, Frawkie Me, Maria Loi,
Resalic Ho, Kin-pin Cheang, Brinn £ H, Ya, Samel KW, Chiv, Peser H.K. Choi, Peter ML Tew,

Wing-bong Kwan, and Aechony T.C. Chan
B
— M4 100
s
" 14 Tysar QM DAY < ~—
g 5 E « E'\
: ; : . NEEREE
=+ T ™ -
o a4 -] = \ =
i g « 3 :
o Z 2 5
] £ & g :
'EE é\ T E
£ S = :
E Q' o bs £
0 E , Q/ = £ -100
WMRET  ZORT  IMRT  IDRT  IMAT @ 5 b
& B Wacks & Manths 1 Year H S a 7
QN Time After T z 5 i
& Qmﬂhlmadmmeﬂ y Group QQ. & » \?? 6
<
%ﬂammmwwm N o ‘@o o> >
T wrd Inkaraiy-modulsted mdkbon thampy AMAT. T — Pre—— IOAT  IMRT  20RAT  WMRT  20RT  MART ? 20RT  IMRT  IORAT  IMAT
- GWeeks 6 Months 1 Year EWeeks & Months 1¥ear o) @‘Q 6 Manths 1 ¥ear
Continual recovery of T AT Tin e T 5 tmesternr
. Fiy 1. Changea In Tacioral SOTAEned parotd MW rite SPFED aftar two- Fig 4 Tranges in faciioral simuktad whok salkve Tow rate [EWEFRI aftar Fig & Avarige scorea of e siciem wercstomia nowe-
dimareenal ridaon thespy GOAT) and Imensty-meouted roaton 1haRpy wesdimaraional rmdsbon thampy CORT] ard Mb\l-rmmmd radedon  dimarakonal rediaion therspy @ 0FT and imensky-modulaied radabion tharpy
] 8 ] 12| 5 . 5
Xe rostom Ia beyond |WRTI. Spraad of dta anatad by WESEars pIo: Dax MK rep Rart 26 ard Fargy IWFT. Spreed of Sia denctad by Dox whisers plot box Imids  (INET) amme ot Wi Ome pord pesimatTert POMEVE Kotk Dok

TE parcardes, e wihin box madan, wihisksr ands 1 and 03 percandies; reprasent 3% and 75 prazd of data denonad
COTPEEON of Maans Jeneted (N Insans. percamilag; companissn of maans: by wifTlsicars plot box WS represent 55 and 75 percandes, ine within bax

the 1st year of IMRT T i was  e, s  ns e

PercaTilaz, N wiinin b madan, whizior ands 1 and 09 im| and NEgag 530rd Ind Cana s derledioienon. 5
rmaans dencied in irsaris.
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Nutting CM et al (Studio PARSPORT)

OROPHARYNX/HYPOPHARYNX: T1-4 NO-3 MO

2011 94pz | osommnmy IMRT: 47 pts; 3DCRT: 47 pts

N PRIMARY ENDPOINT: % OF PTS WITH GRADE 2+
Parotid-sparing intensity modulated versus conventional 3@ &

radiotherapy in head and neck cancer (PARSPORT): a phase 3 XEROSTOMIA AT 1 YR (LENT SOMA scale)
multicentre randomised controlled trial

ChvistopherM Nutting, James P Morden, Kevin] Harrington, Teresa Guererolirbanc, Shrearang A Bhide, Catharine Cark, ElizabethA Miles,

Aisho B Miah, KoteNewbald, Marydnne Tanoy, FawziAdob, Sarah) Jefferies, Christopher Scrase, Beng Yop, Roger PA'Hern, Mork A Sydenham,
Marie Emson, Emma Hall, an behaf of the PARSPORT triol management group®

A g Cementicoal adithenyy g MRT

xerostomia

uuuuuuuuu

¥ .« + ©  CONCLUSIONI: % di xerostomia G2+
oy (LENT SOMA) sempre inferiore in IMRT
_ vs 3DCRT ad ogni osservazione da 3 a
% G2+ RTOG _ 24 mesi (PRIMARY ENDPOINT)
Xerostomia =————p : |

uuuuuuuuu

igove 2: Proper 2erworse LENT 508

nnnnnnnnnnnnnn

P h Ermox bars

represant 5% Cl WRT- intersity-medubited rdiotherapy. LENT SOMA= Late Effects of Nonmal Thsues
ety . TG Fadiation Therap: P
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Concordanza tra flusso salivare
non stimolato controlaterale e
xerostomia soggettiva G2+ (LENT
SOMA scale) a 12 mesi
(SECONDARY ENDPOINT)

Nutting CM et al (Studio PARSPORT)

Articles

LongtOnad 201%; 12: 107-36

2011

94 pz

Parotid-sparing intensity modulated versus conventional >@"%
radiotherapy in head and neck cancer (PARSPORT): a phase 3

multicentre randomised controlled trial

tomventiond mdiotherapy IMET

Chistapher M Nutting, James P Morden, Kevin] Harringt on, Teresa Guer eroUrbena, Sheesrong A Bhide, Catharine Clark, ElizabethA M iles,

Ajshi B Miah, Kote N swbold, MorydnneTonoy, FowziAdob, Sava] Jeffaries Chvistopher Scrase, Beng K Yop, Roger PAH e, Mk A Sydenbam,

et o s Holt omfof e FRSPORT 1) st Ho mezrable salbary flow®  Measurable salbarg flow Mo messurable salrong low Measerable salbvary fiow
i35} im0} im-15) ine18)

Subjet venerosbornia hetterthan grade2 & 24%) 0
|5|.t5|bctm:¢m:m'nugndu|:twum 13 [J6%) 0

Fishe's meact best Tor aszodlation (freztment qroups combined) p= 04012, LENT SOMA =Late Efects of Mommal Tises Subjecties- Dhject i eManagement & rati.
BART=Inkenky-miduiabedradiotherpy. "M ezumble sy Aowwasdeinedas any saba clected from the Lashiey aupappamius

10 56%) 12{75%)
£ (44%) dzv |

Tabie 3: Goncondance between urstimulst ed contralateral saliva low and LENT 50808 subjectboe swrastomia at 12 manths

Flgsre 3: Mean BEDRTC HN 25 dry mouth subscle soonechanges from baseline
IR T= Iteresity- modulated adictherapy. EDRTC HM35=European rganization for Rescarch and Treatment of Cancerhead and neck spedficmeduleHNIE

i Tor
E‘g ] A 12 e 24 mesi: minori
:: — | variazioni nel subscale
;e T score “secchezza della
P bocca”(questionario
e I emim Tamants ey Zamians EORTC HN35) per IMRT
s = w i . i vs 3DCRT (SECONDARY
g AU N AR AU - . ENDPOINT)
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LIVELLO I-1l: MA PER QUALI ENDPOINTS?

||||||||||||| (2008) 10407414
DO 10,1 0074512004 00E-0224-7
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Review

2008 Lanet on 2008 9: 257175

Clinical application of intensity-modulated radiotherapy
for head and neck cancer

Evidence behind use of intensity-modulated radiotherapy:

a systematic review of comparative clinical studies

LivVeldeman, Indira Madani, Frank Hulstaet, Gart De Meedeer, Morc Maved, Wiifried DeNeve

Olivier Ballivy - Ramdn Galinna Santamaris « Alicia Lozane Borbalas « Ferrin Guedea Eda

“...the evidence for IMRT consists
mainly in single-institution series|and

“...The generally positive findings for toxic
effects and QOL are consistent with the

retrospective analysis...Continuing ability of IMRT to better control the dose
active investigation is essential for a distribution inside (dose homogeneity & SIB)
better understanding of the complex and outside (selective sparing of OARS) the
dosimetry and biological effect of PTV. "
IMRT...”

INDIAN J CANCER Year : 2010 | Volume : 47 | Issue: 3 | Page:267-273

The role of intensity-modulated radilotherapy in heald and neck Icancir 201 0

SA Bhide, R Kazi, K Newbold, KJ Harrington, CM Nutting
Head and Neck Unit, The Institute of Cancer Research and The Royal Marsden Hospital, London and Surrey,
United Kingdom

“,,,The role of IMRT in salivaryjgland sparing is well established|The role
of IMRT for constrictor sparing is less established.The future lies in
optimally using IMRT for biologically based individualized patient
treatment in order to maximize the therapeutic ratio”.
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REVIEWS SISTEMATICHE SULLA QUALITA’ DI VITA: UNA RISPOSTA DEFINITIVA?
...PROBABILMENTE SI...ALMENO PER ALCUNI ENDPOINTS...

Oral Dncalogy 46 (2010) 727733

Radiotherapy and Oncology 97 (2010) 249-257

Contents lists avallable st SclenceDirect

Oral Oncology m

journal homepage: www.elsevier.com/locateforaloncology

Contents lists svailable at Sclencelirect

Radiotherapy and Oncology

QR ) :
ELSEVIER Journal homepage: www/ legreenjournal.com

Review

Systematic review

Evidence-based review: Quality of life fﬂiowing head and neck intensity-modulated

Swallowing outcomes followi
for head & neck cancer - A systemaf

radiotherapy Justin W.G. Roe***#, Paul N. Carding “**, av C. Dwivedi **¢, Rehan A, Kazi*®#,
Peter H. Rhys-Evans **#, Kevin ]. Harrington ¥, Christopher M. Nutting *"¢
Martin Scott-Brown®, Aisha Miah" Kevin Harringmn"‘“. Chris Nutt'mg"" *Hend nd Meck Unit, The Boyel Marsclen Hospita! NHS Foundation Trst, Fulbm Roos), London SW3 6, United ¥ingdom
B e nstitute of Cencer Messarch, 122 (U Srompton Mood, Lomdon SWP 269, United Kingdam
*Gray bnstitare for Radintion O nonlogy and Bislegy, University of Oford, ;" Hrad and Neck Uni, Rys! Menden Bospitn), London, UK © The Institue of Caneer “Department of Speechy Viice and Swallowing, Freemin Hospi e, Mewezssle upen Ty Hospitals NN Founddation frass, High Heaion, e ME 71N, United Kipdomn
Besarch, fomdim, LK 4 Focaity of Medical Scences, Univerity of Newcaxd upon Tyme, NE1 78U, Unisd Kingsom

Contents lists available st ScienceDirect

20 1 1 Caneer Treatment Reviews oo (2011 ) oo
EEE u

“does it provide enough value for
the additional resources involved?” S A S R N e

quality of life gain?

Cancer Treatment Reviews

journal hamepage: www.elsevierhealth.com/journalsictry

Silke Tribius **, Corinna Bergelt "¢ [

*Department of Radiztion Oncology, University Medica] Center, Hambarg-Eppendorf, Mastinisirazse 52, 20245 Hamburg, Germany
B Depariment of Pychosocial Med idine, Institute for Medical Prychology, University Medical Gemter, Hamburg-Eppendarf, Mortinistramse 52, 20246 Hemburg, Gemany
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L TE——— REVIEWS SISTEMATICHE SULLA QUALITA’ DI VITA
g LONG-TERM GLOBAL QOL: ASPETTI CONTROVERSI

65 studi, solo 10 con dati di GQOL
E— IMRT vs 2DRT/3DCRT: eterogeneita

: S delle dosi medie alle parotidi e degli
—_— endpoints valutati (xerostomia,

Evidence-based review: Quality of life following head and neck intensity-modulated u n ]
\ funzione salivare misurata, QOL) /

Martin Scott-Brown*, Aisha Miah®, Kevin Harrington®<, Chris Nutting®*

*Grey nsieate for Recharion Oreiogy emd Bilegy, Unéversiy. of Oford, LK He and Neck Urn, Mnye! Maruden Hospits, Loruon, UI: The insiee of Coneer.
Recarch, e UK

Table1
Mean parotid dose.

Study C Mean parotid dose in gray (Gy) ) Benefit from IMRT
KT ( Xzrostomia Functional Qol >
Conventional Conformal————
Pow [15] Ipsilateral A2 Gy (4.7 N3-512) na - - Yes N
Mean (5D; range ) Contralateral 413 Gy (5.4; 33.1-51.8)
Vergeer [17] Ipsilateral 28.7 Gy (119) Bilateral - Yes Yes Yes
Mean (5D) Contralateral 133Gy (112) BOGy
Jabbari [11] Ipsilateral 50 Gy (38.7-67.8) Bilateral - Yes' - Yes*
. ) Mean (Range ) Contralateral 218 Gy (14-355) 550Gy R R
Farg [ 9] - Yes Ye
- Trial heterogeneity ol R asgmans Bt R
Mean (Range) Laft 4684 Gy (21.44-64.37) 60.0 Gy
Bilateral 337 Gy
- . . Mean dase < 30 Gy
- Time since radiotherapy o ot ons o bt it 625 of ps - - .
Mean For both parotids in 238% of patients
Mean dose <26 Gy:
. For one or both parotids in 34.9% of patients
= McMill 3] K 384 29.6-46.
Mean parotid dose ‘ o ey
Serimger [16] Total Parotid Volume 7.1 Gy (16.5)
. Mean (5D) Spared Paratid Volume 184 Gy (10.5)
- Adjustment for pre-therapy QOL scores ™ X
Farliament [ 14] Left spared parotid volume 208 Gy (17.8-24)
Mean (Range ) Total Parotid Volume IN0GY (268-331) .
= Mutting [ASCD 2009] Ipsila 1 45 G il al 60 - Ye: -
- Tumor subsite et b B o i el : w

Primary vs post-op RT = CHT R
n.a - Mot available

significant.

“_..Despite overwhelming evidencethatiMR1-camreduce late functional

4 Results not yet published.

deficits in H&N cancer...conflicting results with regard to QOL outcomes...”
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CANCE

ENDPOINT “DEGLUTIZIONE”: SERVONO ULTERIORI STUDI

Ol Omeslagy 4 (3010) 727733

Contents lists svailable at ScienceDirect

Oral Oncology

Taklke 1

Promary dysphaga studes denafiad demiing prospectee mima paote study desgn, S mumber of partcipans, o o dsease, KF dassficatan and swaloamg evalasm
et

T T iy S B e o A DT AE e T e e R Rl rR g [First: Year anrdr:L :I:h:rnl Sate of disease 10F dassficason Methind of ewaluation
Review Anand ™ 008 Prospectivel G2 Moed (=2smes) Aoty limuston CTCAE w3
Swallowing outcomes following Intensity Modulated Radiation Therapy (IMRT) retTonpectwe 45 < MANT
for head & neck cancer — A systematic review 17 = FUMET
Justin W.G. Roe*"*#, Paul N. Carding ““/, Raghav C. Dwivedi®"*, Rehan A. Kazi *"*, Bhide™™ HE  Prospromee 37 IMRT Mxed (=2 smes) Actity |imimton and BTG late rachasion markedisy soore
Peter H. Rhys-Evans **, Kevin J. Harrington **#, Christopher M. Nutting **¢ partac st an restriction sAnAN
*Hend and Meck Unis, mwmmuulmmm Trust, Jm-mnmmmzqt United Kingdom
e e of e teseareh, 123 Ol o o Lomion W7 S48, Ve X o T e e e Caglar™ 008 Retmspectve 95 - IMET Mied (»Esmes)  Imparment and actiwiy CTCAE wild
e e P e e B Hp ot Mokt Tt Hik i, e |mimtion Swallowi ng Performanee Scale
Wid eofl uoroscopy
Cadelf™ IOFE  Retmspecie 132 Moved (>2 sses) Imparment and acswiy fastrostomy dependence
B2 = IMET lmumnion Aspiranan absereed clinically or on
&0 = CRT wid eofluonosc opry
Endascapy
Cancel™ 0 Rermmpectve  £3 - IMET Miwed (2 sims) Imparment and acs iy fastrostomy e
lzmumton Aspiranon abserved clmically or on
wid eofluonosc opry
Endascapy
D™ I Retmspective 53 Mixed (»Fsmes)  Actwaty |imimtion and BT lae rackasiom toovic gy scome:
8= IMRT [Panticipas on nestriction BORTC (QLQ) C20
44 - 30 X EORTC HANES
Performance Stasus Scale (PS5)
MDA
. . . . . . . . . . Domisld™ 307 Retmspectve 27 IMRET Mixed (»Fsmes)  Actwaty |imimtion and Head & Meck Cancer Inventory Gastrosm oy
-Differenti metodi di valutazione (questionari, misurazioni pacquionresnaon  depedeme food wxiures olered
tr m nt I_ Eisrach™® 0T Prospeomel 95 Orophanynx) :n.:.mtm armwty Ememnon M‘T:Mﬂﬁjaﬁj;: -
remospectve G2 - IMET masop harymx particpaion restriction Head & MeckQualny of Lafe | HY QOL) and Liw QoL
strume a I) 233D CRT Motierdom : PE5, EDRTC HEMES, MDADI
5= CHT
. . » . _aw - . .
-Diversi criteri di valutazione della disfagia e B0 P MM ead s el U Sl E ]
CTCAE and BTOE Lfe radiation marbi dity soom
M 07 Retmspeove IR Masop haryne Acwvny |mmignon CTCAE w0k
| 25 - WENRT
B 8o janEr
Table 2 Levendag’® 2007 Prospecvel 1 rophanynx Actrvity |imiqution and j
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REVIEWS SISTEMATICHE SULLA QUALITA’ DI VITA
IS IT WORTHWHILE: UNA DOMANDA PROVOCATORIA?

Summary of statistically significant differences observed in EORTC QLO-C30 and H&ENIS module ot comes in sudies comparing IMET and 2DRT/IDC KT in patients with head and
neck cancer. All P-values signify superionity of IMET versus 20RT3DCRT.

Prospective studies

Retrospective studies

Antitumour treatment Poww et al =4 Fang et al ** Vergeer et al. Fang et al 3¢ Fang et al ™ Graff et al®* Hua |1gu
et al’
Intensity-modulated radiotherapy versus conventional and 3D conformal - - - -

: F : - ) Tumgur type NPC NPC H&N NPC NPC Hien Hen
radiotherapy in patients with head and neck cancer: Is there a worthwhile Mo. of patients 5 ang 241 997 155 134 a7
quali[y of life gain? KT tachniques IMKT versus IMRT versus IMRT versus Conformal versus IMRT versus IMRT versus IMRT versus

20KT ADCRT ADCKT 20RT 20RT 20RT 2DKT[3DCKT
Silke Tribius **, Corinna Bergelt ™ FORTC QLQ-CI0
*Uicpertment of Rislintion Onealogy, Unersity Medical Center, Hemburg Lpperedod, Mistinisiasse 42, 20246 Hamburg, Cermany Glebal Qol P05 P 004 P P00
“cpmment of i i wEppendaf TR ey i Physical function Pem P=ms e
Rele function P- 035 P- 042
Emocional e 01 pe 017
function
Cognitive function P=1033 P
Social function P Pem =01
Fatlgue Pes P= 026 e 02 Pe015
Nausea Pe 01 Pe0d =05
Pain e 01 Pe 00
Dyspnoea P01 =01
Insemmnia P=021 P=02
Appetite loss P=018 a0l P= 003
Constipation P= 047
- - - Diarrhoea
-Popolazioni di pz eterogenee RORTC QL-C30 HoIS.
Pain P= 030 P01 P=031 =01
. . . . . . Swallowing P+ 05 P= 042 P01 P= 001 =01 pe 01
-Differenti momenti di osservazione rispetto alla RT S s peos peon p-o01
Social eating p-o1 P01 P- 001 Pen3
. FCH . . Soclal contact e 01 P= 00
-Vari strumenti di valutazione di QOL oty pe 03 o
Teeth =015 e 01 Pe 001 e 02 Pe 01
Opening mouth P P= 00 P= 001 Pe i
111 . . Dry mouth P s P P P 001 < 001 Pe 1
CONCLUSIONI: “...IMRT was associated with Syl Peos p= 01 peo1 p= 001 p< 0001 peon
L. B . ) ) : Coughing Pe01 P=012
statistically significant improvements in certain QOL Fel il P r-on il - on
. . 2DKT, two-dimensional radiotherapy; 3DCRT, three-di ional | radioth 1 BEORTC QLO-C30, European Organisation for Research and Treatment of Cancer
domalns VS 2DRT abd 3DCRT, partlcularly those j Gpuality of Life Questionnaire; H&N, head and neck cancer; H&N35, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Head and Neck

* Difference in scores at 12 months after KT.
® Differences at 3 months after RT.

relating to xerostomia...these benefits provide a

© Linear effect; difference present at & weeks and & months after therapy.

rationale for the use of IMRT...” # edian folow-up 1ot stted
@ Median follow-up 22-24 months after KT.
¥ Median follow-up 3.9-73 years after treatment.

“...prospective RCT are necessary
to confirm the added value of
IMRT...”

module; IMET. intensity-modulated radiotherapy: NPC nasopharyngeal cancer: Qol. quality of life; KT, radiotherapy.
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A Stwmiaaiall \/ AL UTAZIONI DI HEALTH TECHNOLOGY ASSESSMENT (HTA)

"RACCOMANDAZIONI CONDIVISIBILI OGGI?
OBJECTIVES

This “rapid hea'th tachnclogy assessment”™ 2ms to review the terature to assess the
clinical efficicy and the cost-efectivensss of mtensity-modulated radiation theragy

an HEllm Carﬁ Knuwhdgi I:ErltrE {IMRT) compared with szandard 30 Conforma! Radiation Therapy (3ICCRT), o disouss
the coss of IMRT in Selgum and to estimaze the potental budget impace of IMRT on
2 0 0 7 ' T : the Belgian public Health msurance by means of an economic model

RATICMALE.
KEY ASSUMPTIONS

The Balg

r

Based on the answers prompeed to these research questions recommendhtions on
IMET use, financing, organsation and quality assurance may be formulated.

711 Baseline Scenaric

721 Epi ic A

713 Assumptions for IMRT delivery
724 Cost K

715 Si

716 G Scenarios

717 Resuls
VALIDATION.
731 Main Limitazi

732 Sensitivity Analysis
733 Conclusicn and discussion.

GENERAL CONCLUSIONS
RECO TIONS
10 REF 53
AFPE

commendations

general, more long term data are nesded for IMRT treated patients, to
firm any survival advantage and to assess the increased risk of secondary
Intensity-modulated radiotherapy e pre— maNgnancies in comparison with standard external radiotherapy techniques.

(IMRT) Manacturers and users of IMRT hardware and software should be made

KCE reports vol 62C AIMS OF THE STUDY more ayare uf this risk _1:-f induction of secendary malignancies, and product
The presant report will address the following research questions: Im |:IrlJ1|I'EITIEI'It 15 T hE Etlr'l'll..lhted.
* | o review the literature in order to assess the clinical effectiveness of YT n Ty T
IMRT, inclucing the safety and the auality of fife of the treated patients, As IMRT for head and neck cancer is more difficult to plan and deliver, an
* 2 toreview the literature in order to evaluate the cost-effectiveness of 1 1 1 1 I I I 1 1
g e e ! still an area of |r!'re5t|ga1:|nn, for the time being its use in these patien
ingensity. should be restricted to centres with the necessary expertise an

* 3 toanalyze the costs of IMAT in Belgium and to estimate the budget
impact for the Belgian Health insurance with model-based simulations.

Based on the results obtined to these research guestions recommendations on IMRT EKpEftiEE at a Centre cuuld hE‘ 355-'E55‘Ed bii‘Ed on quallt}r ASSUFANCE MeAsUres
use, finzncing, organisation and quality assurance may be formulated. . . . . . ' . . .
in place, monitoring of patient outcomes and participation in clinical trials. A

more appropriate financing of complex IMRT planning in head and neck
e Comiot 4 o St Cancer is to be considered,

— “...IMRT...should be restricted to centres with the necessary
expertise and preferentially those that are performing research...”
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Evidence Base for IMRT

Two major reviews have been published [18, 19]. These show that a large number of
patients have been accrued into clinical trials but many of these have not yet been
reported. The timescales are such that most aim to study acute side effects and tumour
response. The published data are summarised as follows:

Delivering World Class Radiotherapy [\Y/ 75
Head and neck cancer

There is convincing evidence that IMRT provide(‘confcrmality')
compared to 3-dimensional conformal radiotherapy (3D-CRT). For example, IMRT has
been shown to produce dosimetrically superior plans in head and neck cancer compared
Intensity Modulated Radiotherapy to conventional planning techniques. eduction in xerostomia (dry mo has been
proven in three randomised clinical trials, inclu fmthe UK, by reducing
(IMRT) the volume of parotid glands irradiated to no more than about a third of that delivered to
the tumour. There are several other potential advantages including safe dose escalation,
improved dose homogeneity (i.e. reduced ‘hot spots’ itself reducing side effects) and
reduced irradiation of other radiation-sensitive organs (spinal cord, brainstem, optic
nerves, mucosa etc). IMRT may also be faster than conventional conformal techniques for
this patient group with consequent savings of linac time.

A Guide for Commissioners

An MRIG Technology sub-group Report Conclusion

- November 2009. This document lays out the rationale for the implementation of IMRT as the standard of

care for many radiotherapy patients. At least one third of breast cancer patients should be
offered the relatively simple technigue of forward planned IMRT fo improve dose
distribution and decrease the risk of distressing long term side effects in the consenved
breast: this will apply to about 9% of all radictherapy fractions delivered as the disease is
50 comman. A range of ather indications (e.g. head and neck cancer) will account for the
use of inverse planned IMRT for about 24% of all radictherapy fractions, making a total

g+ with breast of about 33% of freatments.

National Cancer Action Team

[t 15 recommended IMET 15 adopted as the standard of care within radiotherapy services
for those patients that would most benefit and that funds should therefore be madg
availahle to support the operational service costs required.
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LINEE GUIDA: IMRT “STANDARD OF CARE” PER

RINOFARINGE E SENI PARANASALI IN CANADA

CANADA 2011

R
\ cancer care
ontario

program in
evigence-based care

action cancer
ontario

rogramme de scins
fondé sur des preuves

Evidence-Based Series #21-3-3

The Role of IMRT in Head & Neck Cancer

B. O05ullivan, R.B. Rumble, P. Warde,
and members of the IMRT Indications Expert Panel

A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO),
and the Radiation Treatment Program, CCO

Report Date: January 12, 2011

The full Evidence-Based Series #21-3-2 is comprised of 3 sections
and is available on the CCO Web site (http://www cancercare.on.ca) PEBC

RECOMMENDATIONS AND KEY EVIDENMCE

If thelmduction of xerostomia Iam:l improved gquality of life are the main outcomes of
interest, then IMRT is the recommended treatment for all nasopharyngeal, oropharyngeal,
hypopharyngeal, laryngeal, oral cavity, and unknown primary cancers where lymph node
regions requiring inclusion in the treatment volume would result in irreparable damage to
salivary function if 2D EBRT or 3D EBRT were used due to their inability to maintain
salivary doses within their tolerance limits (<26 Gy mean dose). The data provided are
applicable to locally advanced disease but are egually applicable to early-stage disease
and rare sites (e.g. salivary gland tumours) requiring RT that would otherwise damage
these normal structures. In addition, these principles hold for skin malignancy where
advantages in sparing normal tissue while achieving target coverage are also relevant.

Evidence

Three randomized clinical trials comparing IMRT with ZD EBRT (3-5) and other
supporting evidence, including two single-arm, Phase Il trials (6,7) and other studies with or
sithout comparative data (8-1585

f blindness is to be minimized or avoided, IMRT is indicated jn the definitive or adjuvant
sites where the disease is
juxtaposed to the optic apparatus. The latter would include diseases such as skin
malignancy and sarcomas, in addition to epithelial cancers, since ocular toxicity is often a
major barrier to safe treatment planning for lesions in these locations.

Radiation Therapy page at:
http:fiwww.cancercare on. caftoolbox/qualityguidelines/clin-program/radther/

Guideline Recommendations
Evidentiary Base (Available once publication process completed
EBS Development Methods & External Review Process

Section 1:
Section I:
Section 3:

For further information about this series, please contact:

Dr. Brian O'Sullivan, Radiation Oncologist, Head and Meck Cancer Program Leader,
Princess Margaret Hospital

Evidence

One retrospective study (9) with comparative data spanning five decades and a recent
non-comparative report in paranasal sinus cancer suggesting that blindness can be virtually
eliminated, while treatment efficacy seems to be improved (16). Despite the lower guality

study design upon which this recommendation is based, this all-or-none outcome is considersd
clinically compelling and equivalent to what otherwise would be considered the highest and

Professor, Department of Radiation Oncology, University of Toronto
Phone: 416-946-2125  Fax: 416-946-6556 E-mail: brian.osullivan@rmp.uhn.on.ca I
or
Dr. Padraig Warde, Provincial Head, Radiation Treatment Program, COOD
Phone: 416-971-9300 x 3734  Fax: 416-571-6886 E-mail: padraig.warde@rmp.ubhn.on.ca

most cnmpelllng level of ewdence {Leuel 1) t1?}

ited|in the definitive or

nas«npharmx whem ngmﬁc:ant doses of RT am reqmned and wuuld be applied to the
mandible if 2D EBRT or 3D EBRT were used.

For information about the PEEC and the most current version of all reports, please visit the
CCO Wb site at http: £ fuwina . cancercare.on.cad or contact the PEBC office at:
Phone: 905-527-4317 ext. 42822  Fax: 905 526-6775

Evidence
One retrospective study (2) with comparative data spanning five decades and two
recent reports (18,19) without comparative data.

IMRT in H&N: “Gold

Standard” per ridurre
xerostomia, cecita e —

SINUS CANCer.

If treatment-related outcomes (local control, overall survival) are the main cutcomes of
lnterest there are no randomized data l:u suppurt ar mfute a recummendatmn of IMRT

treated 'ml:h IHRT based on l:rea.tment—related wtmmes as i-hl}l.lld nasal and parana.sal

osteonecrosi
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(QUESTIONI CLINICHE CONTROVERSE) |t

for head and neck cancer

Ollivier Ballivy - Ramén Caliona Santama o « Alicia Lozano Borbalas - Ferrin Guedea Edo

mucosa, dysphagia-related structures, potential use of biologial constraints (EUD...)
GEOMETRIC UNCERTAINTIES, ORGAN MOTION & VOUME CHANGES: IGRT, ART..

O e Temporal average relative
volume change

Giuseppe Sanguineti, MD

VOLUMETRIC CHANGE OF SELECTED ORGANS AT RISK DURING IMRT FOR
OROPHARYNGEAL CANCER

=+15

salivary glands

Ratio to the volume at
planning

Frascesco Ricewer, M.D." Bissiy W, PrD.." Tooo McNurr, PrD.." Jomy Wowg, Pr.D.! - - . - : - -
0O 7 14 21 28 35 42 49

Aruen Forastie, M.D..' Suawtin Magur, M.D..! Hearvex Sramvee, MA., CCC-SLP! —
D Ciuseree Saxounver, MDY Time during tmt (dd)
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CONCLUSIONI: ALCUNE CERTEZZE, MOLTO LAVORO...

‘o IMRT é largamente utilizzata in Head & Neck e nel Rinofaringe si puo
ragionevolmente considerare il “gold standard” per ridurre la tossicita salivare
tardiva (EBM Level I: 2 RCT).

0 Il recente studio PARSPORT (RCT Fase lll) mostra le stesse evidenze anche per
Orofaringe/lpofaringe (minor grado di xerostomia “late” G2+).

A
=
A\

v,

endpoints di QOL, ma anche per I’eterogeneita degli studi sinora effettuati): sono
attesi i dati di QOL degli Studi GORTEC 2004-01 (Fase lll, on-going) e RTOG 0615
(Fase Il, closed).

%@%La IMRT non ha mostrato, nelle reviews sistematiche effettuate sinora, risultati
oncologici (OS, PFS, LC) inferiori alla RT convenzionale (2DRT/3DCRT), anche se una
verifica con studio RCT di “non inferiorita” di IMRT vs 3DCRT, dati i notevoli numeri
necessari, é difficilmente realizzabile e forse non appropriata, soprattutto alla luce dei
dati dello studio PARSPORT.

3 tEsiste la necessita di chiarire gli aspetti controversi per ottimizzare I'utilizzazione
della IMRT, specialmente in relazione alle problematiche del frazionamento (SIB-
IMRT) ed alla modificazione in corso di RT degli OARs e della neoplasia.
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DOSSIER
QUALCHE IDEA PER RISPONDERE ALLE 199-2010
“CLINICAL ISSUES”? ...

Innovative radiation

treatment in cancer:

IGRT/IMRT

Health Technology Assessment

ORlentamenti 2

Head and neck + Dioes IGRT/IMRT radiztion treatment with radical intent with
hypofractionation - exclusive or associated with chemotherapy - in
petients with any tvpe of head and neck cances, excluding those of the

laryn, increase clinical efficacy and decrease toxicity compared to
000 E I N LOM BARD IA ’) oo conformal radiotherapy with bi-dimensional image acquisition?

® 7. Osservatorio regionale

per Finnovazione

PROPOSTA “INDECENTE”:

VALUTAZIONE DEL SIB-IMRT IN HEAD & NECK - SEMPLIFICAZIONE
DOSIMETRICA VS OPPORTUNITA' RADIOBIOLOGICA E CLINICA

@ ...La parola alla Dr.ssa De Marco...
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Contouring Frazionamento

EROGAZIONE

Incertezze nel set-up Replanning

<Tossicité acuta e tardiva?>
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e Necessita di una corretta identificazione
di strutture linfonodali patologiche

=
=
]
=
- ] ¥
w i
¥
I e :
i s, T PET (AUC = 0.742)
r = == == CTMRI (AUC = 0.674)
0.2 - "' CTMRAI + PET (AUC = 0.773)
y

T I
0 02 0.4 0.6 0.8 1.0 VOLUME 34 - NUMBER 27 - SEPTEMBER 20 2008
JOURNAL OF CLINICAL ONCOLOGY

Specificity

Fig 1. Recewer operating curve demonstrates a continued superiority of
18 T eaj (18 " R . . B
[ F]fch—rodec—xygchose_ positron emission Ic—mogre_lphy_ (l F]FD_G PET) ower Prospective Study of [ "*F]Fluorodeoxyglucose Positron
computed tomography (CT) or magnetic resonance imaging (MRI) as well as a Emission Tomography and Computed Tomography and
modest improvemem in the accuracy of visual correlation of ["8FIFDG PET and Magnetic Resonance Imaging in Oral Cavity Squamous Cell

CT/MRI over ["®FIFDG PET alone. AUC, area under the curve.
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Table 3. Nodal staging accuracy results for conventional imaging and DW-MRI

Modality

Sensitivity per

Cervical level

Neck Site

CT/MRI (%)

DW-MRI (%)

CT/MRI (%)

DW-MRI (%)

CT/MRI (%)

DW-MRI (%

Sensitivity
Specificity
Accuracy
PPV

NPV

19/45 (422
143/153 (93.5)
162/198 (81.8)

19/29 (65.5)
143/169 (84.6)

40/45 (88.9]
149/153 (97 .4
189 /198 (95.5

40/44 (90.9
149/154 (96.8

15/32 (46.9)
92/96 (95.8)
107/128 (83.6)
15/19 (78.9)
92/109 (84.4)

30/32 (93.8)
93/96 (96.9)
123/128 (96.1)
30/33 (90.9)
93/95 (97.9)

10/16 (62.5)
14/17 (82.4)
24/33 (72.7)
10/13 (76.9)
14/20 (70.0)

16/16 (100.0
14/17 (82 4)
30/33 (90.9)
16/19 (84.2)
14/14 (100}

Abbreviations: LN = lymph node; PPV = positive predictive value; NPV = negative predictive value.

Results: A sensitivity of 89% and a specificity of 97% per lvmph node were found for DW-MRI. Nodal staging
agreement between imaging and pathology was significantly stronger for DW-MRI (k = 0.97; 95% confidence in-
terval [CI], 0.84-1.00) than for conventional imaging (k = 0.536; 95% CL, 0.16-0.96: p = 0.019, by McNemar’s test).
For both imaging modalities, the absolute differences between R1T volumes and those obtained by pathology were
calculated. Using an exact paired Wilcoxon test, the observed difference was significantly larger for conventional
imaging than for DW-MRI for nodal gross tumor volume (p = 0.0013). as well as for nodal clinical target volume

(p = 0.0415) delineation.

Int. J. Radiation Oncology Biol. Phys., Vol. 76, No. 3, pp. 761-766, 2010
Copyright © 2010 Elsevier Inc.

Printed in the USA. All rights reserved

0360-3016/10/$-see front matter

d0i:10.1016/j.ijrobp.2009.02.068

CLINICAL INVESTIGATION Head and Neck

DWI-MRI

DIFFUSION-WEIGHTED MRI FOR NODAL STAGING OF HEAD AND NECK
SQUAMOUS CELL CARCINOMA: IMPACT ON RADIOTHERAPY PLANNING

Pier Dirix, M.D.:* VINCENT V ANDECAVEYE, l‘\fI.D.,T FrepERIK DE KEYZER, M.Sc.f Karya Op DE
BEECK, M.D.." VINCENT VANDER PoorRTEN, M.D., Pu.D..* PiERRE DELAERE, M.D., PH.D.,"
Eric VERBEKEN, M.D., PH.D.,§ RoBerT HERMANS, M.D., Pu.D.," AND Sanpra Nuyts, M.D., Pu.D.*

Departments of *Radiation Oncology, ' Radiology, *Otorhinolaryngology-Head and Neck Surgery, and "Pathology, Leuvens
Kankerinstituut (LKI), University Hospitals Leuven, Campus Gasthuisberg, Leuven, Belgium
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Identificazione di aree ipossiche sulla sede
di T e N con possibilita di escalation di dose

Results: Dose-escalation IMRT plans, delivering 30 daily doses of 2.6 Gy (total of 78 Gy) to the HTVs with-
out increases in normal tissue doses, were feasible for six patients. Further acceptable dose escalation on
HTV depended primarily on the primary tumor site and the extent of disease.

Conclusions: It was possible to dose-escalate the HTV radiation to 78 Gy in six of eight head and neck can-

cer patients using '"®F-FMISO PET/CT-guided IMRT. : L‘ Radiotherapy and Oncology 5

PET imaging of hypoxia
. . . . . Planning study for available dose of hypoxic tumor volume using
Fluorine-18-Labeled Fluoromisonidazole Positron Emission and

fluorine-18-labeled fluoromisonidazole positron emission tomography
Computed Tomography-Guided Intensity-Modulated for treatment of the head and neck cancer

Radiotherapy for Head and Neck Cancer: A Feasibility Study P ET t‘,',""”“‘hu' :

wk Lee \un;. Ho Park®, Jln s »L Ryu®, "mmL Joon Oh®, Ki Chun Im®,
{ { Seung Do Ahn?

Nancy Y. Les, M. 0., James G. Mechalakes, Ph.D.T, Sadek Nehmeh, Ph. .t Zhixleng Lin,
M.D.T, Olivia D. Squlle RN Sh:mgde Cai, Ph.D ‘ Kelvin Chan, B.A. | Pasquale B.
Zanzonico, Ph.0.T, Carlo Greco, M.D.", Clifton G. Ling, Ph.0.1, John L. Humm, Ph.0.T, and
Heiko Schoder, M.D.

‘Department of Radiation Oncology, Division of Muclear Medicine, Memorial Sloan-Kettering Cancer
Center, New York, NY

Int J Radiat Oncol Biol Phys. 2008 January 1: 70(1): 2-13. doi:10.1016/j.ijrobp. 2007.06.039.

1Department of Medical Physics, Dvision of Nuclear Mediane, Memonal Sloan-Kettenng Cancer
Center, New Yark, NY

Department of Radialegy, Division of Nuclear Medicing, Memarial Sloan-Kettering Cancer Center,
MNew York, NY

Y Conclusion—It was feasible to dose escalate the GTVy, to 84 Gy n all 10 patients and 1n 1 patient
to 105 Gy without exceeding the normal tissue tolerance. This information has provided important

& data for subsequent hypoxia-guided IMRT trials with the goal of further improving locoregional
control in HNC patients.
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FS(Gy/NFPTINGY)

Tumor

BED (Gy)

NTDoGy (Gy)

Acute responding tissues

BED (Cy)

Late reacting tissues

BED {CGy)

Conventional 2350

715

T

56.3

116.9

Lee et al. [74] |I.]|'3]F|55.I

GE.2

[N

558

1124 |

25 GTS

Kwong et al. [T6] 213576

Wolden et al. [T7] 134050702

Lee et al. [T8] 1 ANT2
RTOG [8T] 113369946

T4.2
791
Th.5
TED
TX9

Comparison of SIB-IMET fractionation schedules, conventional a

mizcellaneous site cancers.

TLT

&0.5

1229

1301

Acta Oncologica, 2009; 48: 431-439

IMRT dose fractionation for head and neck cancer: Variation in current]
approaches will make standardisation difficult

Author FS(GvITFEPTINGyY) Tumor Acute responding tissues Late reacting tissues
BEDN Gy NTD2Gy{ Gy BEDGy) BEDNGv)
Conventional A35T0 715 70 56.3 116.9
Concomitant boost
BTG 9003 [19] S R BT R 1 6.9 719 Gl.5 1134
Butler et al. [17] 2. 425060 682 668 56.4 108
Chao et al. [1E] A35T0 715 70 56.3 116.9
Lauwe at al. [81] 2 ITIGE ] 1206
| 2 ARSUNTOLE 127
2 46/3T3.8 1353
D Armada et al. [80] 21273305996 120.4
Studer et al. [E3] IS0 117.6
211533059 119.6
2. 030066 1154
Schwariz et al. [§4] 2. 425060 - . 108
Guemero Urbano et al. [85] 22528063 o B3 . 1106
2 4/28/67.2 OTT-b settimane circa 1213
Lee et al. [86] 2123305996 729 120.4
BTG 0022 [12] 2. 4366 1154

Abbreviations for Tables 24 and B: FR{GyINEPD Gy fraction

definitions.

MTD 2.36 Gy con SIB-IMRT

il basis and clinical results of the simultaneous integrated
5 intensity modulated radiotherapy (IMRT) for head and
neck cancer: A review
Ester Orlandi®*, Mauro Palazzi *, Emanuele Pignoli®, Carlo Fallai®,
Antonella Giostra®, Patrizia Olmi®

* Unil of Radiotherapy, Fandazion Venezian 1, 20133 Milan, lialy
Uinit of Medical Physics Tumori. Milan. Haly
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CLINICAL INVESTIGATION

Head and Neck

EFFECT OF PATIENT SETUP ERRORS ON SIMULTANEOUSLY
INTEGRATED BOOST HEAD AND NECK IMRT TREATMENT PLANS

Jerrrey V. Sienens, PulD, Pave ). Keao PrD. Quuwes Wo, Pu.
Jerrmey F. Winiassos, PrD. axp Rurerr K. Sosvuor-Uviscn, M.D

IGRT.
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PTV reduction of less than 3 mm and support current protocols recommending this app
© 2010 Elsevier Inc.

Fig. 2. Local-regional control a
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CLINICAL INVESTIGATION

ARGET VOLUME IN THE TREATMENT OF HEAD
ENSITY-MODULATED RADIOTHERAPY: WHAT IS
ANSION MARGIN IN THE SETTING OF DAILY
IMAGE GUIDANCE?

EVALUATION OF THE P1
AND NECK CANCER W
THE APPROPRIAT

Ares M. Cren, M.D..* D. Gregory Fakwerr, M.D.." Quasg Luv, M.D..! Paue 1. Dowaw, M.D..*
Juan Pers. PuD.® anp James A. Puroy, PuD.*

and Neck Uriversity of € . Medicine,
Swcramento, Califomia
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ADAPTIVE REPLANNI

Muluple

replanning can reduce the q:lme I:nj,f ~8% cumparecl to treat-
ment without replanning. Therefore, the maimn benefit of
replanmng 15 to preserve the spanng of the parotid shown
in the I 1 The combination of ré in and
planning will ideally reduce the parotid gland by ~ 309
t whlch two-thirds comes from margin reduction and one-
replanning. Other uncertainties durn
ment courses are worth nofing, such as the ngid and nonrigid
setup errors. Both can be managed and reduced with various
image guldance strategies. Therefore, separate margins

Conclusions: Patients benefit most from replanning at every week interval. However, this would likely require significant time and
effort and 1s impractical for both the planner and physician for most clinics. Therefore, this study was performed to determine the

1deal time to replan HN-IMRT only once during the treatment course. The greatest benefit was seen when replanning was per-

formed on a HCT on week 4 of treatment with a mean parotid dose reduction of 4% when compared with no replanning.

1111 what Time is Optimal for Replanning Head and Neck IMRT (HN-IMRT)?

Q. Wu, S. R. Nandalur, K. R. Nandalur, D. J. Krauss, P. Y. Chen, D. Yan, A. A. Martinez
William Beaumont Hospital, Roval Oak, MI

Proceedings of the 50th Annual ASTRO Meeting
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Table 3. Companson of average doses to cntical stuctures for H&EN cases with different IMRT boost treatment techmques

Cord L. parotid E. parotid Brainstem

SEquEﬂtﬂl—D'-mT] ASSESSMENT OF DIFFERENT IMRT BOOST DELIVERY METHODS ON

(G-)r] M5+32 T35 =37 402 +120 452+ 482 TARGET COVERAGE AND NORMAL-TISSUE SPARING
Doy (G 280 <092 520+ 114 350198 154+58 N D, Pu. S Ks, CMD. Buses Bk, MD. Nz Mosges MOD.
Sequeutal ]:h,{R_"['2 Dipattrst of Radision Onsclogy, Lovels Uity Chicage Madscal Crstre My, 1L
e L) 401 =74 71.9x20 414 =204 423 =149
]

RV A01 - 159 133 151 128+ 53

25 TE=44 224 419 =9,
39 419 =450 10.1 150=7.

Conclusions: For equal PTV coverage, both sequential- IMRT techniques demonstrated moderately improved
sparing of the critical structures. SIB-IMET, however, markedly reduced doses to the crifical structures for most
of the cases mnsrd.ered im this ﬂ'mh The cunform,:]ln uf the SIB-IMRT Ians was also ml.u:h superior to that

that Ihe dme to nomtarset tissues will Iw I-:m'ﬂ' E "'ﬂiH Elsevier Inc.

Table 3. Data comparing the nontarget volume exposed to high levels of dose (specified in terms of nominal dose) for the conventional
3DCRT plan with different IMRT plans for the schematic HN case shown in Fig. 1.*

Volume (cc) outside the target (fumor and nodes) regions at specified dose level

or higher
Simultaneous Oe Dilerence
Dose level Conventional with Two-phase integrated boost between SIB IMRT
(cGy) Conventional IMRT boost IMRT IMRT and 2-phase IMRT .1 Radanon Orcigy Bk Py Vel ¥ o . 619 5, 200
Caporght © 008 Fhasies Scienre b
Privsed in e USA. Al rights resenved
1,000 1,640 1,895 2,183 2,169 0.6 R 016003 e s
2 000 1 418 1 44? 1 975 l 941 1.8 ELSEVIER PI1 SO360-3016(99)00438.1
3,000 1,336 1,355 1,557 1,459 6.7
4,000 1,206 1,234 1,096 1,016 7.9 BIOLOGY CONTRIBUTION
4,500 1,016 1,141 8a7 797 12.5 = — - - — -
2000 e o b e a2 FRACTIONATION STRATEGIES FOR INTENSITY MODULATED RADIATION
P o - - iy SN ., - A F v
g’ggg gg; g.}g gg; gg; ggg THERAPY OF HEAD AND NECK CANCERS
6,500 571 396 210 130 61.5 RapHe Mowan, Pu.D.* Qiowen Wu, PH.D.® MaTTHEW Mannive, M.D.*
7,000 409 123 83 62 33.9 AND RUPERT SciMinT-ULLRicH, M.D.*
. A *Department of Radiation Oncology, Medical College of Virginia, Virginia Commonwealth University and McGuire VA Hospital,
* Both plans that employ IMRT only are considerably more conformal than those that use conventional beams for all or a part of the Richmand, VA

treatment. Furthermore, the SIB plan is more conformal than the two-phase IMRT plan.
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Table 5. Relationship between nominal doses and normalized total doses for varlous fractlonation stratep

Regional disease and electively NTD for normal tissues embedded
treated volumes in GTV*

)

GTV

1 nt. J. Re ology Biol, Phys., Val. # 3, pp. 619 630, 2000

ELSEVIER PIL S0360-3016(99)00438-1

Nominal NTD (Gy) Nominal NTD (Gy
dose Fractions and (fraction dose Fractions and  (fraction
Gy) elapsed time size) (Gy) alapsed time size) Muscle Mucosa

Strategy

BIOLOGY CONTRIBUTION

RADIOBIOLOGICAL CONSIDERATIONS IN THE DESIGN OF 5 5
FRACTIONATION STRATEGIES FOR INTENSITY-MODULATED RADIATION Conventional 70.0 35 fractions 70 50.0 25 B in 33 50.0 70 70 70
THERAPY OF HEAD AND NECK CANCERS in 47 days days

BID (MDA) 72.0 42 fxin 40 776 (1.99) 54.0 30 fx in 40 30.0 65.1 (1.97) 68.1(2.00) 704 (2.01

RADHE MotaN, PH.D..* Quwen Wu, Pu.D..* MATTHEW MaNNING, M.D.,*

AND RuPERT Scumipt-ULLRicH, M.D.* da}'s d.il}"S
“Deparment of Rdiaion Oncology Ml Colisge of Virginia. Vingina Commoneaith Univesity and McGutre VA Hosptl BID (MCV) 72.2 40 fx in 39 78.1 (2.00) 51.0 27 fx in 37 48.3 67.6 (1.99) 69.6(1.99) 71.1(1.98
days days
TID (MCV) 4.7 37 fxin 33 86.35 (2.01) 50.7 31 fx in 33 a0l 64.3 (2.01) 689 (2.03)
days days
SIB-IMRT 1 65.9 30 fx (2.20 70 54.0 30 fx (1.8 50.0 70.5 (2.01) 685 (2.01)
Gy) in 40 GY) in 40
days days
SIB-IMRT 2 TLT 30 fx (2.39 80 54.0 30 fx (1.8 50.0 81.6 (1.98) 77.2(1.98) 74.1(2.00
v) in 40 Gy} in 40
days days
SIB-IMRT 3 7.5 30 fx (2.58 90 54.0 30 fx (1.8 30.0 93.4 (1.99) 86.4(2.01) 81.3(1.98
Gy) in 40 Gy) in 40
days days
SIB-IMRT 4 70.0 35 fx (2.0 70 58.1 35 fx (1.66 50.0 70 70 70
85 Gy) in 47 Gy) in 47
days days
80 R i SIB-IMRT 5 736 40 fx (1.84 80 55.0 40 fx (1.38 50.0 69.5 (1.99) 71.3(1.98)
” g
——25 fractions 27 (BID) Gyé;&dﬂ G}'glai& 10
75....| " 30fractions | 1 =T o7 ’ &
] .35 fractions L ] * The values in parentheses are doses per fraction for NTD and indicate that the conversion from a given nominal dose to NTD does not,
S 70 i . / in general, produce a value divisible exactly by 2.
. gl
e
‘E 65~ {4 . (] * .
5 no isoeffect formula is sufficiently reliable to
60 o L] Ll o
preempt clinical judgment, and that
55 - . . 0 . 0
in the final analysis, each new fractionation schedule
I i il i [

S0 55 60 65 70 75 80 85 90 must be tested clinically to establish its safety.”

NTD
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TOSSICITA’ SALIVARE , Characteristic N

Fatient and tumour characteristics.

e i TR = o
— - u + negatve T2 17 (34)
Contents lists aviilabli ot ScarcaDiret = : s; m . T3 19 (38)
Radiotherapy and Oncology % #>2an 8(16)
=
lournal www. com g 14(28)
= 5(10)
Head and neck radiotherapy e 31 (62)
Sequentially delivered boost plans are superior to simultaneously delivered plans §' Locarid
in head and neck cancer when the boost volume is located further away from g Naed) 3(6)
the parotid glands = t’:’F ' I !Z ?z é:g’
I H
Emmy Lamers-Kuijper *, Wilma Heemsbergen. Anke van Mourik. Coen Rasch ; E Iocation boost
A g Drpertms PR — - ;
- Left 102)
T T T T T Right 3(6)
200 300 400 500 800 70.0 Middle 10 (20)
Mean dose parotid gland (Gy) SIB Middle+ left 9(18)
Middle + right 6(12)
o LN included in F‘T\.|r Fig. 1A. The mean dose to the parotid gland with a SEQ technique versus the mean Middle+ left + right 21 (4;}
o af evaluated side dese with a SIB technique (Y} The dotted line indicates the situstion with no ) i
D e Cine o difference between the SEQ and SIE technique, The parotid gland to PTV distance in Distance boost-parotid )
= I ++ categories, Diamands (0-1 cm), trianges (1-2 cm) and clreles (=2 em ) <0cm 52(52)
o) yeE + " 0-1cm 12(12)
= + 1-2em 16 (16)
T 500 + >2cm 20(20)
E . a + 4004 Ny imliuegénl_::‘w a Volume parotid gland 26.1 (11.6-66.3)
=] at evaluated side °
= 400 + ﬂ el 325 h ;:g ; % Yo & g — —_ Results of linear regression. Gutcome is diffe ience (%) between SIB and SEQ technigue
+ " 200 . e ? P%sap — - in planned dose w the parotid glind (50 patents, 100 evaluated parotid glands) At
+ o -
g + [} 5 multivariate analysis, “LM at evaluated side” is the only parameter that remains
g 20.0 - N e + ':+ o ; oo - significant (p<0.05) in a model together with the variable “PTV-parotid gland
@ : distance”.
° o+ el o "E .
(< + - i
] £ Variable B il
8 @00 8 200
= - i Univardate
100 - = PTV-parotid gland distanee 43 <0.0001
’ $ 400 Tstage -30 0.004
I I I I I I I g RSqLinear=0188 M stage -2 gom
10.0 200 300 40.0 50.0 60.0 0.0 RSq Uinear =0 089 LM involved at evaluated side (L or R), yes versus no -130 <0.0001
Mean dose parotid gland (Gy) SIB -60.0- L3 involved at evaluated side -6.5 0.067
T T T T T T L2 involved at evaluated side -124 <0.0001
) ) ) 40 -20 a0 20 an 60 Volme narotid gland s 07
Fig. lll.l The mean d.usu:l[u the parotid gland w1l[h a SEFE technig ue versus H'u:lml:an Distance (cm) parotid gland - PTV ume parond gla -0 .
dose with a SIB technique (Y). The dotted line indicates the situation with no £ T
difference between the SEQ and SIB technique. Lymph nodes included or not ﬁj« The [“&ﬁvcfiﬂidiﬁﬂm.:t‘btr";wﬁl fhh‘f :‘llséﬂd the SEQ technique versus PIV-parotid gland distanoe 32 <0.0001
induded in the FTV at the evaluated side. istance between the parond gland and t ast FIV- LN at evaluated side —6.1 004

For all pamtic[glands. with no boost PTV overlap, there is a benefit from a SEQ technique compared to a
SIB technlque for the gland evaluated (on average a 2 5 G].r lower clc:se to the parotid gland, p f.{}ﬂ{}l}

tance 2.9 Gy and for glands with a distance greater than 2 cm, 3.3 Gy. When the Iyrnph nodes on the eval-
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TOSSICITA’ LARINGEA

IMRT using simultaneously integrated boost (SIB) in head and neck
cancer patients

StOMm iﬂ l‘i Ek I s | s | Sl‘ﬂg&d T.E _3 N-D wi " iI'I aI _ G Studer*!, PU Huguenin!, B Davis2, G Kunz2, UM Litolf! and

C Glanzmann!
most all cases benefit from a SEQ technique, since the primary Rodiation Oncology2006, 17 doic | 0.1 186/ 1748-7 17X-1-7
tumour boost is located far away from the parotid glands. On the
basis of the location of the boost (tumour location and lymph node
level) it is possible to make a global estimation of the optimal tech-
nique choice. In our series four NO larynx carcinoma patients had
an improved dose distribution with the SEQ technique. The dis-

with_oropharvngeal cancer it is more difficult to generalize about
the optimal technique. Although it can be difficult to make the
right choice between a SEQ or a SIB technique, there are parame-
ters to guide which choice to make. A boost distance of more than
2 cm from a parotid gland is in almost every case beneficial for par-
otid gland sparing. In this case a sequentially delivered technique ——

is the treatment of choice. In the cases where it is not clear, direct | =i~ Soermoes E
comparison of the two techniques for the individual patient before oot oy e s

[ - ] [ . in head and neck cancer when the boost volume is located further away from
start of treatment will aid in the right choice. te g gnds
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ethods: 82 patients with stage Ill/IV squamous cell carcinoma of the larynx, oropharynx, or hypopharynx, who
TOSSICITA’

nderwent successful definitive (n = 63, mean dose 68.9Gy) or postoperative (n = 19, mean dose 64.2Gy)
simultaneous integrated boost (SIB) -IMRT either alone or in combination with chemotherapy (85%) with curative
Table 6 Results from selected series regarding late toxicity in head and neck cancer patients treated wj +
chemotherapy f“\

ntent between January 2002 and November 2005, were evaluated retrospectively. 13/63 definitively irradiated
patients (21%) presented with a total gross tumor volume {GTV) >70cc (82-173cg mean 106cc). In all patients, a
aryngo-pharyngeal midline sparing contour outside of the PTV was drawn. Dysphagia was graded according
subjective patient-reported and objective observer-assessed instruments. All patients were re-assessed 12 months
ater. Dose distribution to the swallowing structures was calculated.

Technique Authors year No of median follow up stage I/IV Chemotherapy grade 3/4 la
[reference] patients {months) (%%) (%) toxicity
Chao et al [25] 2003 74 30 93 23 0
de Arruda et al [14] 2006 50 18 92 86 3 (6%)
M
Lee et al [17] 2006 41 31 100 100 5 (12%)
R
Studer et al [1] 2006 115 18 52 78 18 (15%)
T 1 Example: midline shielding as used according to our internal IMRT guidelines (pink contour, below hyoid/C3).
present study 2010 81* 55 100 85 7 (9%) RESEARCH Open Access
Denis et al [26] 2003 44 60 100 61 30 (68%) ..
SDcRT Dysphagia in head and neck cancer
Huguenin et al [19] 2004 224 39 97 50 G3: 92 (41%) patients followmg intensity modulated
G4: 5 ("%) .
— , — — ‘ — , radiotherapy (IMRT)
Abbreviations: IMRT: Intensity modulated radiation therapy; 3D-CRT: three-dimensional conformal radiotherapy (*patient with previous CDbM‘I therapy RA D IATI O N
excluded). Evangelia Peponi, Chiistoph Glanzmann', Betting Willi %, Gerhard Hu

Results: At the re-assessment, 32-month mean post treatment follow-up (range 16-60), grade 3/4 objective toxicity
was assessed in 10%. At the 32-month evaluation as well as at the last follow up assessment mean 50 months
(16-85) post-treatment, persisting swallowing dysfunction grade 3 was subjectively and objectively observed in

1 patient (19). The 5-year local control rate of the cohort was 75%; nomedial marginal failures were obkcerved

Conclusions: Our results show that sparing the swallowing structures by IMRT seems effective and relatively safe

interms of avoidance of persistent qrade 3/4 late dysphagia and local disease control
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’ Original Article
Acute Toxicities Experienced during Simultaneous
Integrated Boost Intensity-modulated Radiotherapy in

Head and Neck Cancers — Experience from a North Indian
Regional Cancer Centre

| byte possono
aumentare la
dose a livello
della mucosa del
cavo orale

5. Chakraborty, S. Ghoshal, V. Patil, A. Oinam, S. Suresh

. of Rachodarapy and Oncetogy, Post Gratats Wstitute of Wedical Ecar

Fowler et al. hanno stimato un limite previsionale in BED di 61 Gy
al di sopra del quale la tossicita mucosale acuta e intollerabile. Una
Df >2.46 Gy é associata ad un’ interruzione del trattamento dovuta
allo sviluppo di tossicita acuta di grado 3 (in assenza di
chemioterapia!).

, Changar, it

La mucosite G2

Table 10 — Single institution simultaneous integrated boost (SIB) intensity-modulated radiotherapy series reporting details of acute

o o
toxicity corrisponde alla zona di
Series (year) Q
[reference] SIB schedule n CCT (% Mucositis Dermatitis | Dysphagia Comments St rea kl ng d e I I a dose
o o
Amosson et al. 60 Gy/50 Gy in 55 21.8 | 47.3% grade 3 NA 30.9% Dose evaluation to , dovuta al rISpa rmio
(1996—2000) [13] 25 fractions (21.8% grade feeding tube GTV/CTV o -
3 phangits) della ghiandola

Chao et al. Two schedules 74 27.02 | 40.54% 20.27% 22.97% One patient had delayed
(1997—2001) [11] grade =3 grade =3 | gastrostomy mucosal ulceration 0
de Arruda et al.  69.6 Gy/59.4 Gy/54 Gy 39 (79%) 86 38% grade 3 6% grade 3| 87% PEG 3.3 months median time to parOtlde contrOIateraIe
(1998—2004) [12] in 33 fractions inserted PEG removal
Studer et al. Four different schedules*® 115 77 15% grade 3 5% grade 3| 20% grade Seven patients al GTV
(2000—2004) [10] 3 33% PEG experienced subacute

mucosal ulcerations after

treatment
Schwartz et al. 60 Gy/50 Gy in 49 59.2 55% grade 3 8% grade 3| 20% grade 3  Treatment duration >40
(2002—2005) [14] 25 fractions days in four patients
Present series Two schedules 30 0 46.43% 14.3% 44.,5% tube One patient had grade 4
(2006—2007) grade =3 grade 3 feeding mucositis with persistent

mucosal ulceration

*Four schedules were in use: SIB 2.2 (n=33); SIB 2.1 (n = 44); SIB 2.1 (n=3); SIB 2.0 (n= 34). CCT, concurrent chemotherapy; NA, not
available; GTV, gross tumour voluma: €TV rliniral taroat unlimea:® PEG narcutananic endnernnic aactroctamu

TOSSICITA’ CUTANEA
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CONCLUSIONS e led to Grade 3/4 dermatitis in half the cetuximab patients

h - For HNC patients undergoing IMRT with concomitant imadiated with bolus

CLINICAL INVESTIGATION cetuximab, this combined modality treatment: In summary, these data demonstrate that concomitant
e e O R AT AR e WAL cetuximab -IMRT—including the use of bolus material—
results in substantially higher rates of Grade 3/4 dermatitis
than after concomitant cisplatin. These results did not trans-
late into a change of our routine practice regarding the use
of bolus material.
The presented results are most pertinent to populations
where an extensive bolus is required as part of the radiation
treatment.

resulted in Grade 3/4 dermatitis in one third of all cetuxi-

was associated w | ved mcidence of dermatitis
when the skin area was exposed to a higher radiation dose

G3/4 dermatitis (n = 34)

Concomitant
Concomitant cetuximab after
Cetuximab cetuximab concomitant
cycles only (n = 69) cisplatin (n = 30)  Total (%)

1 0/4 0/0 0/4 (0
2 1/1 2/5 3/6 (50)
3 2/6 313 5/19 (26)
4 2/5 4/6 6/11 (54)
Table 4. Grade 3/4 and Grade 4 dermatitis patients in the ccluxir;lab cohort were characterized by significantly larger skin areas exposed g 2’;3 {1]::? 322 g;;
to higher doses 7 3/ 0/0 39 (33)
Denmnatitis Mean skin area >50 Gy Mean skin area >60 Gy 8 1/1 0/0 1/1 (100)
Total (%) 24/69 (35) 10/30 (33) 34/99 (34)
cetuximab/cisplatin cetuximab (n)/cisplatin (n) cetuximab (n)/cisplatin (n)
G 04 (n =99)/(n = 99) 78 cm? (61/99)/85 cm? (78/99) 39 em? (59/99)/36 cm? (60/99)
[Cetuximab only: n = 69] 77 cm’ (43/69)] (38 cm’ (41/69)]
GO0-2 61 cm® (31/65)/82 mL (75/96) 27 em? (30/65)/36 cm? (57/96)
[64 cm® (24/45)] [27cm? (23/45)]
G 3/4 (G4 excluded) 79 em® (26/30)/115 mL (3/3) 35 em® (25/30)/34 cm? (3/3)
[79 em?® (16/21)] [35 cm? (15/21)]
G4 167 cm® (4/4)/0/78 107 em? (4/4)/0/60
[179 em® (3/3)] [103 cm?® (3/3)]
p value <(0.001/NS <(0.001/NS

Separately calculated data for patients treated with cetuximab only (n = 69) are shown in brackets.
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SIB-IMRT: CONCLUSIONI
ASPETTI CRITICI:

 Sede della neoplasia e volume di
trattamento

 Frazionamento piu adeguato in
rapporto alla tipologia del trattamento
(radicale vs postoperatorio)

 Associazione a chemioterapici o
farmaci a bersaglio molecolare

 Erogazione del trattamento (IGIMRT +/-
replanning)
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