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Radiation therapy: Managing 
GI tract complications
Here’s how to recognize radiation-related adverse effects 
so that you can expedite care and help preserve your 
patient’s quality of life. 

CASE u A 57-year-old man presented for evaluation of pain-
less, intermittent passage of bright red blood per rectum for 
several months. His bowel habits were otherwise unchanged, 
averaging 2 soft bowel movements daily without straining. His 
medical history was significant for radiation therapy for pros-
tate cancer 18 months earlier and a recent finding of mild mi-
crocytic anemia.  A colonoscopy 7 years  ago was negative for 
polyps, diverticula, or other lesions. He denied any family his-
tory of colon cancer or other gastrointestinal disorders.  He 
wanted to know what he could do to stop the bleeding or if 
further testing would be needed.  

Next steps?

Radiation therapy and its effect 
on the GI tract 
In 1895, Dr. Wilhelm Roentgen first introduced the use of  
x-rays for diagnostic radiographic purposes. A year later, Dr. 
Emil Gruble made the first attempt to use radiation therapy 
(XRT) to treat cancer. In 1897, Dr. David Walsh described the 
first case of XRT-induced tissue injury in the British Medical 
Journal.1 

Since then, XRT has been used extensively to treat cancer, 
and its delivery techniques have improved and diversified. 
Like chemotherapy, XRT has its greatest effect on rapidly di-
viding cells, but as a result, the adverse effects of therapy are 
also greatest on rapidly dividing normal tissues, as well as oth-
ers in the radiation field. 

A large proportion of cancer patients will receive XRT, 
yet XRT-related costs account for less than 5% of total cancer 
care expenditure, suggesting cost effectiveness.2,3 However, 
even with the great progress achieved in the delivery of XRT, 
it continues to have its share of acute and chronic complica-
tions, among the most common of which is gastrointestinal 
(GI) tract toxicity. These adverse effects are often first reported 
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PRACTICE  
RECOMMENDATIONS
❯ Correlate the patient’s 
symptoms with the radiation 
therapy history to deter-
mine if the onset, anatomi-
cal location, and nature 
of the symptoms suggest a 
(causal) relationship.  B

❯ Refer patients for radio-
graphic, endoscopic, or other 
diagnostic modalities accord-
ing to the suspected pathology 
and treat (eg, pharmaco-
logically, endoscopically, or 
surgically) when possible.  B
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to, diagnosed, or treated by the primary care 
provider, who frequently remains pivotally 
involved in the patient’s longitudinal care. 

Approximately 50% to 75% of patients 
undergoing XRT will have some degree of GI 
symptoms of acute injury, but the majority 
will recover fully within a few weeks follow-
ing completion of treatment.4-6 However, in 
about 5% of patients,4-6 there will be long-term 
consequences of varying degrees that may de-
velop as soon as one year or as long as 10 years 
after XRT. These can pose substantial chal-
lenges for patients, as well as both the primary 
care provider and consulting specialists. 

In the review that follows, we detail the 
potential acute and chronic complications 
of XRT on the GI tract and how best to man-
age them. But first, a word about the related  
terminology.

Getting a handle on  
XRT-related injury terminology 
The preferred terms used to describe injury to 
normal tissue as a result of XRT include “XRT-
related injury” or “pelvic radiation disease” 
(when the injury is confined to intrapelvic tis-
sues); organ-specific descriptors such as “radia-
tion enteropathy” or “XRT-induced esophageal 
stricture” are also used and are acceptable.4,7,8 

Terms such as “radiation enteritis” or 
“radiation proctitis” are considered misno-
mers since there is no significant histologic 
inflammation. Indeed, as we will discuss, 
acute injury is largely due to epithelial cel-
lular injury and cell death (necrosis), while 
chronic injury is primarily the consequence 
of ongoing tissue ischemia, fibrosis, and  
other pathophysiologic processes.  

Acute vs chronic 
XRT-related tissue injury
From a pathobiologic and clinical perspec-
tive, XRT-related injury can be categorized as 
either acute or chronic.8-12 Acute XRT-related 
injury involves direct cellular necrosis of the 
epithelial cells and damage (eg, irreparable 
DNA alterations) to stem cells. This acute inju-
ry prevents appropriate cellular regeneration, 
which results in denuded mucosa, mucosal 
ulcerations, and even perforation in severe 

cases.10 Acute injury starts 2 to 3 weeks after 
initiating XRT and typically resolves within 2 to  
3 months following completion of treatment.

Chronic XRT toxicity is pathophysi-
ologically complex and multifactorial.10-12 It 
includes: obliterative endarteritis of submu-
cosal arterioles with chronic tissue ischemia, 
eosinophil infiltration, fibroblast prolifera-
tion and pathologic fibrosis, neovasculariza-
tion with friable telangiectasia formation, 
and bowel serosal injury that promotes for-
mation of dense adhesions.13 Its pathogenesis 
remains incompletely understood.

Several treatment- and patient-related 
variables can impact the occurrence and na-
ture of tissue injury secondary to XRT and are 
summarized in the TABLE.4,9-13 Newer forms 
of radiotherapy such as proton beam and  
Yttrium-90 radioembolization may also cause 
radiation injury,14 but to a lesser degree than 
conventional external beam XRT, in part be-
cause of  improved dose targeting. We will not 
discuss these modalities in this review. 

Can’t something be done 
to prevent injury in the first place?
There are no convincing evidence-based pre-
ventive or therapeutic treatments that ad-
dress the underlying mechanisms of either the 
acute or chronic phases of XRT-related GI tract 
injury, although hyperbaric oxygen (which 
we’ll discuss in greater detail shortly) may be 
a promising option.8,11,12,15-17 It’s believed that 
hyperbaric oxygen may prove useful by facili-
tating angiogenesis and improving tissue oxy-
genation.8,11,15-17 Unfortunately, this treatment 
is not widely available, and the frequency and 
duration required for optimal results is unclear.  

Numerous pharmacologic radioprotec-
tants have been suggested or evaluated in small 
studies, but none have an established role in 
addressing XRT-related injury. Given these 
voids, emphasis on symptom management 
and empathic, supportive care is essential.18

A look at injuries and  
Tx options by organs affected 
The esophagus
Injurious effects on the esophagus are seen 
following XRT for lung, mediastinal, hy-

Radiation  
therapy’s  
adverse effects 
are often first 
reported to, 
diagnosed,  
or treated  
by family  
physicians, 
who frequently 
remain centrally 
involved in  
longitudinal 
care.
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popharyngeal, or esophageal cancers.19,20 

The total XRT dose and regimen may vary, 
but a typical course may involve 10 gray (ie,  
1000 rads) per week (2 gray per day) for  
5 weeks. The maximum tolerated dose by the 
esophagus is approximately 6 gray, above 
which most patients will have long-term 
complications; however, some patients may 
experience toxicity at even lower doses. 

❚ Acute complications of esophageal 
XRT-related injury include mucosal ulcer-
ations, which can present as chest pain and 
odynophagia. The mucosal pathology can 
cause dysmotility, which results in dysphagia 
for both liquids and solids.19-21 

If severe symptoms develop during treat-
ment, the dose per session can be reduced and/- 
or the sessions can be delayed. Some patients 
require temporary gastrostomy feeding tubes 
until symptoms resolve. Mucosal ulcerations 
can become a chronic issue as well. The main-
stay of treatment is symptomatic relief with 
topical anesthetics and anti-acid medications.  

❚ Chronic symptoms are more varied 
and can be difficult to manage14,15 and in-
clude the following:

• Strictures. Esophageal dysphagia de-
velops in nearly two-thirds of patients 
postradiation and, in many cases, is 
due to stricture formation.22 Symp-
toms may range from mild dysphagia 
with solids to complete esophageal ob-
struction.23 Barium esophagography 
can be helpful to delineate esophageal 
stricture morphology and determine 
treatment options. 

For the majority of patients, se-

rial endoscopic dilation with a balloon 
catheter or bougie (or other endo-
scopic techniques) achieves adequate 
esophageal patency to alleviate symp-
toms; this may need to be repeated 
periodically to maintain patency, as 
nearly one-third of patients will expe-
rience recurrent stricturing.21,23         

• Tracheo-esophageal fistulae. This 
complication can lead to pneumonia 
and generally has a poor prognosis.

Fistulae are chiefly treated endo-
scopically with esophageal, and oc-
casionally, tracheobronchial stent 
placement. As with esophageal stric-
tures, barium imaging can help plan 
the therapeutic approach. Percutane-
ous feeding may be required in some 
patients as a bridge or when fistula 
closure cannot be achieved.

• Secondary esophageal carcinogen-
esis. This dreaded complication de-
velops in up to 2% to 3% of patients  
at 10 years post-XRT.19

Pharmacologic therapy for esopha-
geal symptoms is generally unsuccess-
ful, although acid suppression therapy 
may help as an adjuvant treatment to 
endoscopic dilation for esophageal 
strictures. Surgery is seldom attempted  
because of the fibrotic/ischemic tis-
sues and high postoperative morbid-
ity/mortality.     

The stomach 
❚ The stomach is relatively resistant to XRT 
injury. Although XRT therapy can cause a 

TABLE 

Predictors of radiotherapy-related tissue injury4,9-13

Treatment-related variables Patient-related variables

Total dose of XRT

Anatomical extent and location of XRT

Frequency/timing of XRT sessions

Type of XRT (eg, standard, proton beam, Yttrium-90)

Concomitant use of radiosensitizing chemotherapy (eg, 
5-fluorouracil, methotrexate, and doxorubicin)

Tissue sensitivity of surrounding organs/tissue

Pre-existing ischemia (eg, ischemia due to atherosclerotic 
vascular disease) or other comorbidity within the XRT-
exposed organ

Smoking

Fixed loops of bowel (eg, due to postoperative adhesions), 
which become preferentially exposed to XRT

Body habitus

XRT, radiation therapy. 
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Besides  
hyperbaric 
oxygen, there 
are no evidence-
based  
preventive  
or therapeutic  
treatments 
that address 
the underlying 
mechanisms of 
radiation-related 
GI tract injury.

transient decrease in acid output, there are 
rarely significant short- or long-term conse-
quences with conventional therapeutic dos-
ing (less than 50 gray).11

The liver 
❚ Hepatic resistance to radiation is rela-
tively high; however, liver toxicity has been 
reported at low doses, an effect that is seen 
largely following bone marrow transplan-
tation.24 Acute histologic XRT-related liver 
injury changes consist of severe pan-lobar 
congestion leading to hemorrhagic necro-
sis, cell atrophy, and perivascular fibrosis, as 
well as sclerosis of central and sublobular he-
patic veins. The majority of patients will show 
reversal of the histologic changes within  
3 months; however, approximately 25% to 
40% of patients,25 depending on total XRT 
dose to the liver and other technical fac-
tors, will experience progressive and chronic 
changes resulting in liver atrophy, severe 
perivascular injury, and fibrosis of the portal 
vein or bile ducts. 

The clinical symptoms of acute liver in-
jury may include right upper quadrant pain, 
ascites, jaundice, veno-occlusive disease, or 
Budd-Chiari syndrome.25 The major chronic 
complication of XRT-related liver injury is 
progressive fibrosis, which may advance to 
cirrhosis. 

Small bowel
❚ The small bowel is the most radiosensi-
tive GI tract organ due to high cell turnover, 
which makes it very susceptible to XRT- 
related injury.4,8,10,26-28 Under 3 gray, ≤20% of 
patients will develop radiation enteropathy, 
while at >5 gray, the incidence rises progres-
sively with dose, and a majority of patients 
will be symptomatic.29 The degree to which 
the bowel is healthy before XRT can be an 
important factor in developing enteropathy. 
Parenthetically, treatment with a full blad-
der may also help displace some of the loops 
from the field of XRT and decrease injury. 

Acute XRT-related injury of the small 
bowel includes mucosal necrosis (ie, direct 
cell death) and ulcerations that may pres-
ent as diarrhea, pain, malabsorption, weight 
loss, bleeding, and perforation.4,8,10,26-28 For-
tunately, in most patients, these are self- 

limited and can be managed symptomat- 
ically. Loperamide is the first-line medication 
for diarrhea, although Lomotil (diphenox-
ylate/atropine) may also be used if neces-
sary.4,8,10,26-28 Nutrition may be challenging 
in severe cases, and if dietary modifications 
and supplementation do not prove sufficient, 
home parenteral nutrition is required.  

❚ Over time, chronic small bowel pa-
thology may develop, including strictures in 
3% to 15%, fistulae in 0.6% to 4.8%, second-
ary neoplasia in up to 10%, dysmotility- or 
adhesion-related small intestinal bacterial 
overgrowth in up to 45%, and malabsorption 
with associated nutritional deficiency in up 
to 63%.26-28 Other common XRT-related com-
plications are chronic pain, which could be 
due to adhesions or ischemia, small intesti-
nal bacterial overgrowth, or partial bowel ob-
struction, and telangiectasias that result with 
acute or chronic blood loss.13

❚ Imaging of small bowel disease to 
diagnose the various manifestations of ra-
diation enteropathy is challenging. Conven-
tional X-rays may be difficult to interpret. 
Therefore, computerized tomography or 
magnetic resonance enterography, capsule 
endoscopy, or balloon-assisted enteroscopy 
is preferred—depending on availability, local 
expertise, and the suspected pre-procedure 
diagnosis. 

Telangiectasias are not seen on cross-
sectional imaging but can be seen with cap-
sule endoscopy (which should not be ordered 
if stricture is suspected unless a patency cap-
sule has been tried). Single or double bal-
loon enteroscopy (specialized endoscopes 
intended for reaching the mid and distal il-
eum), which has been used to treat strictures 
or telangiectasia in healthy tissues,29 can be 
difficult or impossible in post-XRT patients 
because adhesions may limit progress of the 
scope to the area of interest, and forceful ad-
vancement of the scope increases the risk of 
perforation. 

❚ Small bowel telangiectasias can cause 
chronic occult blood loss, which often re-
quires iron supplementation; acute bleeding 
may require blood transfusion and hospital-
ization. Of note, choosing an iron formula-
tion that is well tolerated is critical to avoid 
(additional) unpleasant GI tract adverse ef-
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fects. We typically recommend elemental 
iron with Vitamin C to augment absorption or 
ferrous gluconate; some patients will require 
intravenous iron infusion.  

❚ Surgery may be advisable to address 
complications such as fistulous tracts, com-
plex strictures, or bowel obstruction; how- 
ever, operating on radiated abdominal tissues 
and ischemic bowel is associated with high 
morbidity and mortality.4,25,28,30 The surgeon 
may encounter dense adhesions that make 
an otherwise “simple” surgery problematic. 

For example, it may be difficult to access 
the desired region and determine the borders 
of healthy tissue; wide excisions are, thus, 
often performed, which may result in small 
bowel failure (ie, short gut syndrome) and a 
mortality rate in excess of 30%.31 In addition, 
the ischemic post-XRT tissues may not heal 
well even if the intended surgery is comple- 
ted; indeed, anastomotic leaks, failures, and 
infections are not uncommon. Moreover, 
another 30% will have other postoperative 
complications, 40% to 60% may require more 
than one laparotomy, and 50% of those who  
recover from the initial surgery will de-
velop recurrence of the fistulous tract or  
stricture.4,25,28,30

❚ No drug therapy has proven ef-
fective for prevention or mechanistically- 
driven treatment of XRT-induced small  
bowel injury. Hyperbaric oxygen therapy 
may be the most promising medical treat-
ment, with early response in 53% of cases 
and long-term response of 66% to 73% for 
global symptomatic relief.32 It has been used 
successfully for treatment of pain, diarrhea, 
malabsorption, and hemorrhage from muco-
sal ulcerations, stenosis, and fistulous tracts. 
When available, it should be considered as a 
potential therapeutic intervention.

Colon
❚ Injury to the colon is seen in 10% to 20% of 
patients following XRT for prostate, bladder, 
cervical, or uterine cancer.33 The maximum 
tolerated dose of the colon is slightly higher 
than for the small intestine.34 The rectosigmoid 
area is the area most commonly implicated, 
but depending on the field of radiation, injury 
can be more extensive/proximal.  

Acute XRT injury of the colon produces 

acute mucosal necrosis, which may mani-
fest as bowel dysmotility, diarrhea, cramps, 
tenesmus, or hematochezia. Sigmoidoscopy 
or colonoscopy will show mucosal edema, 
erosions, and ulcerations with a purplish/-
red discoloration. A barium enema will show 
spasm of the affected area with so-called 
“thumbprinting,” which indicates mucosal 
edema. The onset of symptoms is generally 
within 3 weeks of XRT initiation; symptoms 
are self-limited in most cases. Management 
is centered on symptom relief; loperamide 
and Lomotil are first-line agents for diarrheal 
symptoms.

❚ Chronic XRT-related colopathy is the 
result of chronic tissue ischemia and fibro-
sis. This may lead to dysmotility resulting in 
abnormal bowel habits (ranging from con-
stipation to diarrhea) or sigmoid stenosis/-
stricture resulting in an inability to evacuate 
the bowel. For the latter, it is important to 
note that fiber supplementation may not be 
optimal, since increasing the fecal caliber 
makes it more difficult to pass through the 
stenotic, colonic segment. 

Emollients such as small doses of min-
eral oil will not increase the fecal caliber, 
but will soften fecal matter so that it can be 
passed with greater ease. MiraLAX may be 
effective, as well, but can increase the sense 
of urgency and contribute to incontinence 
in some. Lactulose can be effective, but it 
causes excessive gassiness/bloating that may 
result in abdominal pain and episodes of  
incontinence. 

❚ Bleeding from telangiectasias is an-
other chronic complication of XRT-related 
colonic injury. Argon plasma coagulation 
(APC) via flexible sigmoidoscopy or colonos-
copy is typically the primary therapeutic ap-
proach, reported to have a success rate of up 
to 90% in healthy tissues.33,35 Even with endo-
scopic treatment, as mentioned earlier in the 
context of small bowel XRT-related telangiec-
tasias, iron supplementation is often needed 
to replete stores, and choice of iron agent is 
important. 

Furthermore, it is essential to recog-
nize that repeat endoscopic sessions may 
be needed to fully treat telangiectasias, and 
recrudescence of bleeding months or years 
later should raise suspicion for recurrent 

The small bowel 
is the most 
radiosensitive 
GI tract organ, 
due to high cell 
turnover, making 
it highly  
susceptible  
to radiation 
therapy-related 
injury.
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telangiectasia formation (and need for re-
peat treatment). As with other organs, there 
may be a role for hyperbaric oxygen, even in  
difficult-to-treat cases.36,37 

❚ Colonic fibrosis/stenosis and fistulous 
tract formation, as in the small bowel, are also 
seen in this population of patients. Endoscopic 
dilation can be considered, and stenting may 
be reasonable for short and/or distal strictures. 
Surgical approaches for fistulous tracts and 
strictures can be high-risk and associated with 
poor outcomes, mostly because of the underly-
ing chronic tissue ischemia and fibrosis,4,8,27,30,34 
as discussed in the small bowel section.  

Rectum
❚ The rectum has tolerance to XRT similar 
to the colon,38 but because of its anatomical 
location, rectal radiation injury is more com-
mon, and is typically seen after XRT for pros-
tate, bladder, cervical, or uterine cancer. Acute 
rectal radiation injury is seen in 50% to 78% of 
patients,36 and symptoms are similar to that 
of injury to the sigmoid (eg, tenesmus, loose 
evacuations, hematochezia), all of which are 
consequences of direct radiation injury to the 
mucosa.   

Chronic rectal radiation injury may 
present in a variety of ways. Tenesmus and 
incontinence are seen in 8% to 20% of pa-
tients, frequent defecation in 50%, urgency 
in 47%, and rectal cancer in up to 2% to 3% 
after 10 years.36,37 Other complications in-
clude anorectal strictures, fissures, fistulae, 
and bleeding from rectal telangiectasias. 
While anoscopy can diagnose many of these, 
flexible sigmoidoscopy is needed to exam-
ine more proximal rectal sites as well as for 
treatment. Treatment of these chronic com-
plications of XRT is analogous to those of the 
colon7 with the following exceptions:

• Anorectal strictures. In contrast to 
sigmoid strictures, these are generally 
more amenable to dilatation. If symp-
toms recur frequently, patients may be 
instructed on self-dilatations at home. 

• Bleeding from rectal telangiectasias. 
In the rare cases where endoscopic 
APC is not feasible or successful, an al-
ternative treatment would be radiofre-
quency ablation or the application of 
2% to 10% formalin intra-rectally. This 

is reported to have up to a 93% success 
rate;37 however, because formalin can 
also cause rectal pain, spasm, ulcer-
ations, or stenosis, it is not a first-line 
therapy.  

• Tenesmus, urgency, and inconti-
nence. These represent a therapeutic 
challenge, often with no satisfactory 
outcomes. An array of empiric treat-
ments may be used for symptomatic 
relief, including but not limited to, a 
trial of loperamide or fiber supple-
mentation, which may be helpful for 
frequent evacuation.

• Fistulous tracts associated with rectal 
radiation. Endoscopic clip closure of 
XRT-related and other fistulous tracts 
is an option. This has been attempted 
via a variety of techniques, but results 
depend on the size and location of the 
fistulous tract, as well as other charac-
teristics of the fistula and its surround-
ing tissue.7,38,39 Use of mesenchymal 
stem cells has also been described for 
rectal and other fistulae,40 but its indi-
cations have yet to be elucidated, and 
current use is mostly experimental.

CASE u The patient’s recent-onset symptoms 
and clinical history were most suggestive of 
radiation proctopathy; a shared decision was 
made to pursue endoscopic evaluation with 
possible therapeutic intervention.  

Given that data were not available about 
the quality of the colon preparation during 
the exam 7 years earlier, and to rule out a 
more proximal colonic lesion, the patient was 
scheduled for colonoscopy. This revealed nu-
merous telangiectasias and moderate friabil-
ity  involving  the distal third of the rectum, 
consistent with radiation proctopathy. The tel-
angiectasias were treated with APC. Follow- 
up flexible sigmoidoscopy 2 months later 
showed a few remaining scattered telangiec-
tasias, which were also treated with APC.  

The patient has been clinically well, with-
out evidence of bleeding for 6 months and 
with resolution of anemia.              JFP 

CORRESPONDENCE 
James H. Tabibian, Division of Gastroenterology, Department 
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