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Esofagite	– Cenni	di	patogenesi	e	strumenti	di	valutazione	

• A	meta-analysis of	19	randomized trials	of	radical	CRT	versus	RT	
alone,	including concurrent and	sequential systemic therapy,	
reported that the	addition of	chemotherapy increases acute	
esophagitis by	approximately five times.

• The	current standard	of	care	for	locally-advanced NSCLC	is daily

RT	given with	concurrent platinum-based chemotherapy.

• In	a	randomized trial	testing the	CHART	regimen against
conventional RT	for	NSCLC,	hyperfractionated treatment	in- creased
severe	dysphagia from	3%	to	19%.

Cochrane Database	Syst Rev.	2010

Acute	esophageal toxicity
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Figure 1. Endoscopy reveals diffuse erythema with normal intervening mucosa in a patient with acute radiation esophagitis.

Figure 2. Endoscopy reveals mucosal edema and telangiectasias in a patient with radiation proctitis.

Figure 3. Bizarre stromal cells have hyperchromatic, pleomorphic, enlarged nuclei with a smudged appearance and increased cytoplasm
(hematoxylin-eosin, original magnification 3400).

Figure 4. Hyalinization, angioectasia, and increased plasma cells are evident in a patient with radiation proctitis (hematoxylin-eosin, original
magnification 3200).

Figure 5. A, Radiation-related atypia creates mimicry to cytomegalovirus (CMV). B, However, CMV infection is ruled out by negative
immunostaining (hematoxylin-eosin, original magnification 3400 [A]); original magnification 3400 [B]).
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Radiation esophagitis

Radiation proctitis
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 pretreatment dysphagia.19 De Ruysscher et al reported that 
worse neutropenia during CRT correlated with higher maximal 
dysphagia.21 Higher tumor and nodal stage19 and the presence 
of N2 disease are associated with higher rates of esophagitis, 
likely as surrogates for the volume of esophagus irradiated. 
Esophageal erosion secondary to tumor is also associated 
with higher rates,16 and tumors infiltrating the esophagus or 

proximal bronchial tree especially may put patients at risk 
of late fistula or perforation. Germline polymorphisms may 
render some patients more susceptible to injury than others.5 

Treatment factors
Factors that contribute to RT toxicity include volume of 
tissue irradiated, total dose, dose per day (fraction size), 

Table 3 Incidence rates of acute esophagitis with different treatment RT techniques for non-small cell lung cancer

Treatment Regimena Technique / N Acute esophagitis Reference

Curative-intent 
conventional RT  
with concurrent 
cytotoxic 
chemotherapy

•  60 Gy or 74 Gy 
•  Carboplatin and paclitaxel 

IMRT or 3DCRT
N=544

•  ≥ Grade 3d: 21% vs 7%
•  ≥ Grade 4: 0

28

•  Median dose 65Gy 
•  Platinum-based chemotherapy 

IMRT or 3DCRT
N=1,082b

•  Grade 2: 32.2%
•  Grade 3: 17.1%
•  Grade 4: 0.9% 
•  Grade 5: 0

27

•  69.6 Gy/58 delivered as 1.2 Gy BID
•  Cisplatin and etoposide 

2D/N=528b

•  ≥ Grade 2: 75% of patients (no difference 
between arms)

•  ≥ Grade 3: 70% in hyperfractionated arm  
vs 22% in standard RT arms (P<0.0001)

•  ≥ Grade 4: 2%

10
•  63 Gy 
•  Cisplatin and vinblastine

•  69.6 Gy 
•  Cisplatin and vinblastine

•  60 Gy
•  Sequential cisplatin and vinblastine  

or etoposide 

2D/N=461b

•  Grade ≥3: 1.3%

24
•  6 0 Gy
•  Sequential and concurrent cisplatin  

and vinblastine or etoposide
•  Grade ≥3: 6%

•  69.6 Gy/58 delivered as 1.2 Gy BID
•  Concurrent cisplatin and vinblastine  

or etoposide 
•  Grade ≥3d: 34%

•  Concurrent CRT 
•  Sequential CRT 

�'�LQ�ÀYH�WULDOV�
3DCRT in one trial
N=1,205b

•  Grades 3–4: 4% with sequential and 18%  
with concurrent CRT (RR 4.9; 95%  
CI 3.1–7.8, P<0.01)

63

CHART versus 
curative-intent 
conventional RT 

•  54 Gy/36 delivered as 1.5 Gy TID  
over 12 consecutive days (CHART)

•  60 Gy (conventional)
2D/N=563

•  Acute severe dysphagia: 19% (CHART)  
vs 3% (no P-value)

26

SBRT

•  45 Gy/5 SBRT/N=108

•  When median esophageal maximum  
dose >30 Gy, grade >2 esophagitis seen  
in 50% when target volume overlapped  
the esophagus

64

•  54 Gy/3c SBRT/N=44

GI adverse events: 
•  Grade 1: 7.3% 
•  Grade 2: 1.8% 
•  Grade 3: 1.8% 
•  Grade 4–5: 0%

65

Palliative-intent 
conventional RT

•  25 Gy/10 followed by 2 week break, 
followed by 25–32.5Gy/10–13 (split 
course)

2D or 3DCRT
N=140

Acute esophagitis:
•  Mild 34% 
•  Moderate to severe 10% 

30

•  Various regimense

2D or 3DCRT
N=3473b

Physician-assessed dysphagia:
•  Low-dose regimens: 15%
•  High-dose regimens: 21%

3 

Notes: a6WDQGDUG�IUDFWLRQDWLRQ�RI����²��*\�SHU�GD\�XQOHVV�RWKHUZLVH�VSHFLÀHG��bMeta-analysis. cT1 or T2 tumors >2 cm from proximal bronchial tree. d6LJQLÀFDQWO\�KLJKHU�LQ�
higher RT dose arm. eLow-dose regimens delivered <35 Gy/10 and high-dose regimens delivered >35 Gy/10.
Abbreviations: 2D, two dimensional; 3DCRT, three-dimensional conformal radiation therapy; BID, twice per day; CHART, continuous hyperfractionated accelerated 
radiation therapy; IMRT, intensity-modulated radiation therapy; RT, radiotherapy; SBRT, stereotactic body radiotherapy; TID, three times per day.
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Data	from	1,082	patients undergoing curative-intent CRT	for	locally

advanced NSCLC

(V60 alone) had similar performance characteristics as in the
training set (c Z .655). Application of the risk categories formed
by the RPA to the validation set was consistent with results from
the training data set (Fig. 1).

Discussion

Radiation esophagitis is a common adverse event in patients
receiving CCRT and can have a deleterious impact on quality of
life and treatment compliance (2, 3). This study, which to our
knowledge is the largest such study reported to date on patients
receiving CCRT, suggests that high-dose metrics are the most
important predictors of RE. The V60 emerged as the best predictor
for both moderate and severe RE. Patients with a very low V60
<1% have a low risk of RE (<5% risk of grade !3 toxicity),
whereas a V60 above 17% confers a high risk of RE. Other high-
dose metrics, such as the V50, also serve as good predictors of RE.
Despite these risks of symptomatic RE, the chance of life-
threatening toxicity is low (<1% grade 4 RE), and no RE-
related deaths were reported. In the context of the challenges
achieving local control for NSCLC, this very low risk of life-
threatening toxicity suggests that although the dose to the
esophagus should be as low as reasonably achievable, delivering
adequate dose to tumor should be prioritized, as long as treatment
interruptions in patients who experience RE can be avoided.

This study is also unique in that it identifies predictors of
toxicity based on their discrimination and calibration, not merely
based on P values. Although several previous articles have re-
ported significant predictors of RE based on statistical significance
alone, without information regarding the performance of each
predictor, the clinical utility of such models is unknown. Indeed,
several baseline factors examined herein were significant predic-
tors of RE (Table 3) yet did not perform much better than random
chance in discriminating between patients (eg, the presence of
stage III disease was a significant predictor, but the c statistic of
0.52 indicates that it is only marginally better than a coin toss).

The findings of this study are consistent with previously re-
ported data examining predictors of RE, including studies exam-
ining patients treated with radiation therapy alone. Although some
studies have suggested that the low-dose metrics are associated
with toxicity, most studies implicate the high-dose metrics (eg,
cumulative dose >50 Gy) as being most strongly associated with

RE (2, 3). These findings are consistent with the classification of
the esophagus as a serial organ at risk, in that a large dose to
a small volume can result in significant toxicity. However, it is
likely that other key variables play an important role in the
development of RE. A previous study from the Netherlands, which
contributed data to the meta-analysis herein, identified age, sex,
performance status, mean and maximum esophageal dose, and
overall treatment time as predictors of RE. This model performed
very well on external validation, with c statistics of .94 for
a separate Northern European dataset and .77 for a dataset from
Washington Universitydmuch better than physicians’ predictions,
which were similar to chance, with c Z .53 (4). Several more
complex dose metrics have been considered (such as metrics
based on surface area, esophageal circumference, or length of
esophagus receiving a certain threshold dose), but their utility over
more traditional doseevolume metrics is unclear. The use of
concurrent chemotherapy (vs radiation therapy alone) has also
been implicated in the development of RE (12). Given that all
patients in this meta-analysis received concurrent chemotherapy,
this could not be assessed directly, although the different
chemotherapy agents did not seem to affect RE risk, as they
appear to do with pneumonitis risk (6).

These findings take on additional importance in the context of
recent developments in radiation therapy that may be helpful for
reducing the risk of esophageal toxicity without compromising the
dose delivered to tumor. The use of IMRT for patients with node-
positive disease, or with tumors close to the esophagus, can achieve
significant esophageal sparing relative to 3D-CRT. In node-positive
patients, 1 planning study achieved a decrease in esophageal V50
from 26% to 28% with 3D-CRT to 19% with the use of IMRTwhile
maintaining equivalent tumor control probability (19). Elective nodal
irradiation (ENI) has also been clearly associated with increased
esophageal dose, resulting in a 2-fold increase in the esophageal V50
compared with plans treating only involved nodes (19). Current
treatment planning recommendations suggest that ENI can be
omitted in the treatment of NSCLC when positron emission tomog-
raphy-computed tomography scans are used as a component of
routine staging (20), although this remains somewhat controversial.

Meta-analyses are powerful tools for creating predictive models
because of their statistical power and generalizability, but several
limitations must be borne in mind. The models and risk groups
created in this study, relying on V60 alone, are useful to guide
clinical practice but require further improvement. Overfitting of

Fig. 1. Recursive partitioning analysis showing groups at low risk, intermediate risk, and high risk for radiation esophagitis (RE).
T Z training set; V Z validation set; V60 Z volume of esophagus receiving !60 Gy of radiation therapy.

Volume 87 " Number 4 " 2013 STRIPE esophagitis meta-analysis 695

Palma	D	,	et	al.	Int J Radiat Oncol Biol Phys 2013	
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Risk factors for	severe	acute	esophageal toxicity

Patients factors

1. Age	≥70	years
2. Female sex
3. Poor baseline	KPS
4. Low BMI
5. Gastro-esophageal reflux disease
6. Higher tumor and	nodal stage	(presence of	N2	disease)
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Figure 1 A 73-year-old woman with unresectable T4N2 squamous cell carcinoma (left hilum/AP window) treated with concurrent radiotherapy (60 Gy/30) with cisplatin 
and etoposide chemotherapy. (A) Sagittal view of radiotherapy target volume (cyan) and esophagus (blue). (B) Coronal view of radiotherapy target volume (cyan) and 
esophagus (blue). (C) Axial view of target volumes (gross tumor = red, clinical target volume = purple, planning target volume = cyan), spinal cord (orange), and esophagus 
(blue). (D) Axial image of isodose lines demonstrating dose received by tumor and esophagus. (E) Coronal image of isodose lines demonstrating dose received by tumor and 
esophagus. (F��6DJLWWDO�LPDJH�RI�LVRGRVH�OLQHV�GHPRQVWUDWLQJ�GRVH�UHFHLYHG�E\�WXPRU�DQG�HVRSKDJXV��+HU�ÀUVW�F\FOH�RI�FKHPRWKHUDS\�ZDV�FRQFXUUHQW�ZLWK�KHU�VHFRQG�ZHHN�
of RT, and the second cycle was concurrent with her sixth week. After the 17th fraction, she described minor odynopaghia, which was treated with oral viscous lidocaine. 
6KH�XVHG�OLTXLG�QXWULWLRQDO�VXSSOHPHQWV�DQG�PDLQWDLQHG�KHU�ZHLJKW�LQWR�KHU�ÀIWK�ZHHN�RI�WKHUDS\��6KH�UHTXLUHG�DGPLVVLRQ�WR�KRVSLWDO�ZLWK�JUDGH���HVRSKDJLWLV�DIWHU�WKH���WK�
fraction (6 days after day 1 of cycle 2 of chemotherapy) with severe burning epigastric/substernal pain, dysphagia, odynophagia, and occasional nausea. She was dehydrated, in 
acute renal failure, and had superimposed febrile neutropenia. She required a 1-day break from RT but improved quickly with aggressive supportive therapy. She completed 
the remainder of her planned therapy and was discharged from hospital 6 days after completion of chemoradiotherapy. Review of the treatment plan indicates mean 
esophageal dose 24.2 Gy, maximum point dose to esophagus 59.4 Gy, and 31.8% of esophagus receiving 50 Gy or higher.
Abbreviations: A, anterior; AP, anteroposterior; L, left; P, posterior; R, right; RT, radiotherapy.

patients’ self-report but was associated with higher rates of 
nausea, vomiting, cardiotoxicity, and febrile neutropenia.41 
Currently, the American Society of Clinical Oncology recom-
mends against the use of amifostine.42

Another potential radioprotective agent, glutamine, has 
been associated with lower rates of mucositis, weight loss, 
and TPN use based on a retrospective cohort study in patients 
with head and neck and thoracic malignancies.43 A small 

prospective trial included NSCLC patients treated prophy-
lactically with glutamine powder and reported no esophagitis 
in 49% of those undergoing radical CRT and 73% receiving 
sequential CRT.44 A phase III trial is currently underway.45 

Nonsteroidal compounds have been studied to prevent 
RT esophagitis but have not yet been proved effective.46,47 
Nonrandomized trials have suggested the potential efficacy 
of granulocyte macrophage colony stimulating factor.48 The 
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the remainder of her planned therapy and was discharged from hospital 6 days after completion of chemoradiotherapy. Review of the treatment plan indicates mean 
esophageal dose 24.2 Gy, maximum point dose to esophagus 59.4 Gy, and 31.8% of esophagus receiving 50 Gy or higher.
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patients’ self-report but was associated with higher rates of 
nausea, vomiting, cardiotoxicity, and febrile neutropenia.41 
Currently, the American Society of Clinical Oncology recom-
mends against the use of amifostine.42

Another potential radioprotective agent, glutamine, has 
been associated with lower rates of mucositis, weight loss, 
and TPN use based on a retrospective cohort study in patients 
with head and neck and thoracic malignancies.43 A small 

prospective trial included NSCLC patients treated prophy-
lactically with glutamine powder and reported no esophagitis 
in 49% of those undergoing radical CRT and 73% receiving 
sequential CRT.44 A phase III trial is currently underway.45 

Nonsteroidal compounds have been studied to prevent 
RT esophagitis but have not yet been proved effective.46,47 
Nonrandomized trials have suggested the potential efficacy 
of granulocyte macrophage colony stimulating factor.48 The 
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and etoposide chemotherapy. (A) Sagittal view of radiotherapy target volume (cyan) and esophagus (blue). (B) Coronal view of radiotherapy target volume (cyan) and 
esophagus (blue). (C) Axial view of target volumes (gross tumor = red, clinical target volume = purple, planning target volume = cyan), spinal cord (orange), and esophagus 
(blue). (D) Axial image of isodose lines demonstrating dose received by tumor and esophagus. (E) Coronal image of isodose lines demonstrating dose received by tumor and 
esophagus. (F��6DJLWWDO�LPDJH�RI�LVRGRVH�OLQHV�GHPRQVWUDWLQJ�GRVH�UHFHLYHG�E\�WXPRU�DQG�HVRSKDJXV��+HU�ÀUVW�F\FOH�RI�FKHPRWKHUDS\�ZDV�FRQFXUUHQW�ZLWK�KHU�VHFRQG�ZHHN�
of RT, and the second cycle was concurrent with her sixth week. After the 17th fraction, she described minor odynopaghia, which was treated with oral viscous lidocaine. 
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the remainder of her planned therapy and was discharged from hospital 6 days after completion of chemoradiotherapy. Review of the treatment plan indicates mean 
esophageal dose 24.2 Gy, maximum point dose to esophagus 59.4 Gy, and 31.8% of esophagus receiving 50 Gy or higher.
Abbreviations: A, anterior; AP, anteroposterior; L, left; P, posterior; R, right; RT, radiotherapy.
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3. Dose	per	fraction (fraction size)
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investigated for toxicity routinely, only if presenting with 
symptoms, or not at all.1 

There is no evidence that incidence or severity of side 
effects correlates with eventual tumor response and that 
degree of toxicity does not generally correlate with pre-
RT symptom burden.1 Although one group described that 
the severity of acute esophagitis predicted late esophageal 
 toxicity,6 this finding has not been widely confirmed. 

There are no specific criteria that can reliably distinguish 
between post-RT symptoms caused by tumor progression versus 
the same ones due to treatment.1,7,8 This uncertainty in causa-
tion can result in under- or overreporting of toxicity depending 
on the interpretation by individual clinicians.2 Some authors 
attribute complications to tumor if present at the symptomatic 
site, whereas others score all adverse outcomes following RT as 
treatment-induced, regardless of whether tumor is actually con-
trolled.1 It is essential that tumor progression be ruled out before 
ascribing worsening symptoms after treatment to RT toxicity. 

This article focuses on toxicity related to external beam 
RT only; brachytherapy is not discussed. Most of the avail-
able data are the results of RT for non-small cell lung can-
cer (NSCLC), but much of the data would theoretically be 
generalizable to small cell lung cancer. There is a paucity of 
data on esophagitis related to stereotactic body RT at present.

Pathophysiology
Radiation-induced injury involves DNA damage that acti-
vates stress-induced signaling pathways and proinflammatory 
cytokines leading to cell death by various mechanisms.5 The 
esophagus is vulnerable particularly to RT injury due to its 
continuous mucosal cell turnover. Mucosal inflammation 
and basal epithelial thinning can progress to denudation and 
ulceration.9 Different mechanisms may predominate in the 
pathogenesis of acute versus chronic radiation GI injury and 
have been recently reviewed.5 

Symptoms
Acute esophagitis symptoms include dysphagia, nausea, 
anorexia, odynophagia, and substernal discomfort.10 If severe, 
these symptoms may lead to dehydration, malnutrition, aspira-
tion, and weight loss.6,11 The most frequently employed grad-
ing scheme for acute esophagitis is the grade 0–4 Common 
Terminology Criteria for Adverse Events Version 4.03 (Table 
1).12 Severely altered eating or swallowing that requires tube 
feeding, total parenteral nutrition (TPN), or  hospitalization 
constitutes grade 3 esophagitis. Rarely,  perforation or  bleeding 
occurs,9 and these and other potentially life-threatening com-
plications are classified as grade 4. Symptom scores have 
been noted in a large prospective study to correlate closely 

with acute esophageal mucosal injury grade after RT alone 
or concurrent chemoradiotherapy (CRT).13

Symptoms from late radiation strictures typically include 
mechanical dysphagia from stenosis or impaired motility 
secondary to nerve damage4,10 and odynophagia from chronic 
ulceration.14,15 The rate of stricture requiring dilatation after 
radical RT is ∼3%.16 The Radiation Therapy Oncology Group/
European Organization for Research and Treatment of Cancer 
Late Esophagitis Morbidity Grading Criteria are commonly 
used to assess severity (Table 2). RT may also result in late 
perforation, submucosal fibrosis, mucosal atrophy, or ulcer-
ation.8,17 Recurrent pulmonary infections can result from 
chronic aspiration or bronchoesophageal fistula.5 

Risk factors
Patient and disease factors 
Patient characteristics associated with higher rates of severe 
acute esophagitis include Caucasian race,10 age ≥70 years,6,18 
female sex,19 poor initial performance status,19 low body mass 
index,20 gastroesophageal reflux disease,16 and  potentially 

Table 1 Common Terminology Criteria for Adverse Events 
Version 4.03 grading for acute esophagitis

Grade Description

1 Asymptomatic; clinical or diagnostic observations only; 
intervention not indicated

2 Symptomatic; altered eating/swallowing; oral supplements 
indicated

3 Severely altered eating/swallowing; tube feeding, total 
parenteral nutrition, or hospitalization indicated

4 Life-threatening consequences; urgent operative 
intervention indicated

5 Death

Notes: Adapted from National Cancer Institute; National Institutes of Health; US 
Department of Health and Human Services. Common Terminology Criteria for 
Adverse Events (CTCAE); Version 4.0. Available from: http://evs.nci.nih.gov/ftp1/
CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf. Source: the website of 
the National Cancer Institute (https://www.cancer.gov). Accessed August 31, 2016.12

Table 2 RTOG/EORTC late esophagitis morbidity grading 
criteria

Grade Description

0 None
1 0LOG�ÀEURVLV��VOLJKW�GLIÀFXOW\�LQ�VZDOORZLQJ�VROLGV��QR�SDLQ�RQ�

swallowing
2 Unable to take solid food normally; swallowing semisolid 

food; dilatation may be indicated
3 6HYHUH�ÀEURVLV��DEOH�WR�VZDOORZ�RQO\�OLTXLGV��PD\�KDYH�SDLQ�

on swallowing; dilatation required
4 1HFURVLV�SHUIRUDWLRQ��ÀVWXOD��

Notes: Adapted from RTOG Foundation Inc. RTOG/EORTC Late Radiation 
Morbidity Scoring Schema. Available from: https://www.rtog.org/ResearchAssociates/
AdverseEventReporting/RTOGEORTCLateRadiationMorbidityScoringSchema.aspx. 
Accessed August 31, 2016. Copyright 2016 RTOG.66

Abbreviations: RTOG, Radiation Therapy Oncology Group; EORTC, European 
Organisation for Research and Treatment of Cancer.
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• In	the	control	arm (60	Gy)	of	the	RTOG	0617	trial,	the	
incidence of	grade	≥	3	late	esophagitis was <	1%,	
irrespective of	the	addition of	Cetuximab.

• Compared to	acute	esophagitis,	late	esophageal toxicity is
relative	rare.	

• The	severity of	acute	esophagitis is a	powerful predictor
of	late	esophageal toxicity¶

¶Ahn S ,	et	al.	Int J Radiat Oncol Biol Phys 2005	

Late	esophageal toxicity



Esofagite	– Cenni	di	patogenesi	e	strumenti	di	valutazione	

Lung Cancer: Targets and Therapy 2016:7submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

120

Baker and Fairchild

investigated for toxicity routinely, only if presenting with 
symptoms, or not at all.1 

There is no evidence that incidence or severity of side 
effects correlates with eventual tumor response and that 
degree of toxicity does not generally correlate with pre-
RT symptom burden.1 Although one group described that 
the severity of acute esophagitis predicted late esophageal 
 toxicity,6 this finding has not been widely confirmed. 

There are no specific criteria that can reliably distinguish 
between post-RT symptoms caused by tumor progression versus 
the same ones due to treatment.1,7,8 This uncertainty in causa-
tion can result in under- or overreporting of toxicity depending 
on the interpretation by individual clinicians.2 Some authors 
attribute complications to tumor if present at the symptomatic 
site, whereas others score all adverse outcomes following RT as 
treatment-induced, regardless of whether tumor is actually con-
trolled.1 It is essential that tumor progression be ruled out before 
ascribing worsening symptoms after treatment to RT toxicity. 

This article focuses on toxicity related to external beam 
RT only; brachytherapy is not discussed. Most of the avail-
able data are the results of RT for non-small cell lung can-
cer (NSCLC), but much of the data would theoretically be 
generalizable to small cell lung cancer. There is a paucity of 
data on esophagitis related to stereotactic body RT at present.

Pathophysiology
Radiation-induced injury involves DNA damage that acti-
vates stress-induced signaling pathways and proinflammatory 
cytokines leading to cell death by various mechanisms.5 The 
esophagus is vulnerable particularly to RT injury due to its 
continuous mucosal cell turnover. Mucosal inflammation 
and basal epithelial thinning can progress to denudation and 
ulceration.9 Different mechanisms may predominate in the 
pathogenesis of acute versus chronic radiation GI injury and 
have been recently reviewed.5 

Symptoms
Acute esophagitis symptoms include dysphagia, nausea, 
anorexia, odynophagia, and substernal discomfort.10 If severe, 
these symptoms may lead to dehydration, malnutrition, aspira-
tion, and weight loss.6,11 The most frequently employed grad-
ing scheme for acute esophagitis is the grade 0–4 Common 
Terminology Criteria for Adverse Events Version 4.03 (Table 
1).12 Severely altered eating or swallowing that requires tube 
feeding, total parenteral nutrition (TPN), or  hospitalization 
constitutes grade 3 esophagitis. Rarely,  perforation or  bleeding 
occurs,9 and these and other potentially life-threatening com-
plications are classified as grade 4. Symptom scores have 
been noted in a large prospective study to correlate closely 

with acute esophageal mucosal injury grade after RT alone 
or concurrent chemoradiotherapy (CRT).13

Symptoms from late radiation strictures typically include 
mechanical dysphagia from stenosis or impaired motility 
secondary to nerve damage4,10 and odynophagia from chronic 
ulceration.14,15 The rate of stricture requiring dilatation after 
radical RT is ∼3%.16 The Radiation Therapy Oncology Group/
European Organization for Research and Treatment of Cancer 
Late Esophagitis Morbidity Grading Criteria are commonly 
used to assess severity (Table 2). RT may also result in late 
perforation, submucosal fibrosis, mucosal atrophy, or ulcer-
ation.8,17 Recurrent pulmonary infections can result from 
chronic aspiration or bronchoesophageal fistula.5 

Risk factors
Patient and disease factors 
Patient characteristics associated with higher rates of severe 
acute esophagitis include Caucasian race,10 age ≥70 years,6,18 
female sex,19 poor initial performance status,19 low body mass 
index,20 gastroesophageal reflux disease,16 and  potentially 

Table 1 Common Terminology Criteria for Adverse Events 
Version 4.03 grading for acute esophagitis

Grade Description

1 Asymptomatic; clinical or diagnostic observations only; 
intervention not indicated

2 Symptomatic; altered eating/swallowing; oral supplements 
indicated

3 Severely altered eating/swallowing; tube feeding, total 
parenteral nutrition, or hospitalization indicated

4 Life-threatening consequences; urgent operative 
intervention indicated

5 Death

Notes: Adapted from National Cancer Institute; National Institutes of Health; US 
Department of Health and Human Services. Common Terminology Criteria for 
Adverse Events (CTCAE); Version 4.0. Available from: http://evs.nci.nih.gov/ftp1/
CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf. Source: the website of 
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Table 2 RTOG/EORTC late esophagitis morbidity grading 
criteria

Grade Description

0 None
1 0LOG�ÀEURVLV��VOLJKW�GLIÀFXOW\�LQ�VZDOORZLQJ�VROLGV��QR�SDLQ�RQ�

swallowing
2 Unable to take solid food normally; swallowing semisolid 

food; dilatation may be indicated
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on swallowing; dilatation required
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use of honey to prevent mucositis in head and neck patients 
has been demonstrated in several small randomized trials;49,50 
however, in a phase II trial reported in abstract form, there 
was no added benefit of Manuka honey compared to standard 
care for reducing odynophagia in patients with lung cancer 
undergoing CRT.51 

In the absence of systemic agents with a proven ability 
to prevent RT esophagitis, pretreatment supportive care 
consultation to optimize baseline status and quality of life, 
such as clinical nutrition referral, should be undertaken.1

Diagnosis
Acute radiation esophagitis can be generally diagnosed clini-
cally and seldom is specific workup needed. Endoscopy is 
helpful not only in diagnosing and treating late esophageal 
strictures but also in differentiating radiation injury from 
infectious esophagitis (Table 4).52 Histologic findings typical 
of late RT esophagitis include chronic-appearing inflamma-
tion, fibrosis, and atypia in biopsies taken from the radiated 
field,53 with tissue sampling essential to rule out recurrent 
malignancy.5

Management 
Optimal management (Table 5) of esophagitis is important to 
not only reduce morbidity and maintain patient quality of life 

Table 5 Management strategies for acute radiation esophagitis 

Supportive 
measure 

Recommendation Reference

Dietary 
PRGLÀFDWLRQ�

•  Consider dietician referral 
•  Avoid potentially irritant foods 

(tobacco, alcohol, coffee, and spicy 
foods)

•  Soft, bland diet
•  Small, frequent meals

56

Nutritional 
support 

•  Liquid meal replacements/ 
supplements

•  Intravenous hydration
•  Electrolyte correction
•  For prolonged symptoms, enteral 

feeding or total parenteral nutrition 
may be required, although former is 
preferred

• �$QWLHPHWLFV�PD\�EH�EHQHÀFLDO

1,55,57

Analgesics 

•  Topical analgesics (viscous lidocaine, 
liquid morphine sulfate, “Pink Lady”, 
benzydamine mouthwash)

•  Opioid analgesics often required
•  Combination solutions containing a 

topical analgesic, antacid, and  
nystatin may be particularly effective 

1,55,56

Acid  
suppression 

•  Proton-pump inhibitorsb 
•  H2 blockers
•  Antacids 

9,55

Antifungal 
treatment 

•  Nystatin solutiona

•  Oral antifungals may be required for 
refractory cases 

53,56

Notes: aProphylaxis may be considered. b5HFRPPHQGHG� DW� ÀUVW� V\PSWRPV� RI�
esophagitis.

Table 4 Recommended workup for a patient previously irradiated 
for lung cancer and presenting with late-onset dysphagia

Investigation Findings

History and 
physical 
examination

•  Symptoms of recurrent disease (weight loss, 
worsening respiratory status, hoarseness)

•  Evaluate oral cavity for thrush
•  Cervical or supraclavicular lymphadenopathy may 

be suggestive of disease recurrence
•  Respiratory examination can rule out aspiration 

pneumonia

Barium 
swallow 

•  Esophageal stricture 
•  Impaired peristalsis is demonstrated by peristaltic 

waves above and below the irradiated segment of 
esophagus

CT chest/
abdomen 

•  Mediastinal lymphadenopathy causing extrinsic 
esophageal compression

•  Characterization of stricture(s) (location, number, 
severity)

•  Fistulaa 

Upper 
endoscopy

•  Stricture
•  Ulceration 
•  Fistulaa 
•  Biopsy

Note: aBronchoscopy may be required if there is a concern regarding 
EURQFKRHVRSKDJHDO�ÀVWXOD�
Abbreviation: CT, computed tomography.

but also prevent further nutritional deterioration. Although 
short treatment breaks can be considered for severe symp-
toms,14 interruptions should be avoided if at all possible as 
they can decrease overall and disease-free survival.54 

Diet and nutritional support
Certain foods including tobacco, alcohol, coffee, spicy foods, 
and very hot or very cold items may irritate the esophageal 
mucosa.55 A soft or pureed bland diet is preferred. A dieti-
cian assessment can provide estimates of daily nutritional 
requirements and advice for optimizing protein and calorie 
intake, such as use of liquid meal replacements. Patients with 
dysphagia to fluids will require intravenous fluid hydration. 
In patients with weight loss, tube feeding or TPN may be 
required.56 Although placement of a nasogastric tube may 
irritate esophageal mucosa, enteral feeding is generally pre-
ferred over parental nutrition due to lower rates of infection 
and faster return to normal intake.57 Interventional radiol-
ogy placement of a gastrostomy tube can be alternatively 
considered.
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