
	 Hong	Kong	Med	J		Vol	14	No	4	#	August	2008	#		www.hkmj.org	 327

Introduction
About 15 to 20% of cancer patients currently receive radiotherapy in western countries 
including the United Kingdom. More efforts are now made to reduce or prevent radiation 
enteropathy, which develops in 5 to 20% of patients following abdominal and pelvic 
radiation.1 In the past, preventive measures were not well developed, so we expect to see 
more patients with late radiation enteropathy. While immediate radiation effects manifest 
as acute gastro-intestinal symptoms and can be easily diagnosed, chronic effects present 
as vague symptoms and pose a major diagnostic challenge. We present three patients with 
complicated radiation enteropathy. Reaching the diagnosis was dependent on having a 
high index of suspicion and performing appropriate investigations.

Case report
Case 1

A 62-year-old man was admitted in February 2007 to the accident and emergency unit 
with a 3-day history of upper abdominal pain. He had a history of similar episodes over 
several years that had been investigated by the physicians with a range of tests that failed 
to determine the cause of his chronic pain. A diagnostic laparoscopy performed at that 
time showed scattered vasculitis of the terminal ileum, and no further surgical action 
was advised. He had a surgical history of a seminoma of the testis treated with deep X-
ray therapy in 1975. The usual dose at that time was 3000 rad fractionated over 6 weeks 
targeting the pelvis and para-aortic lymph nodes.

 On physical examination, he had a distended, soft abdomen with tenderness in the 
central and upper quadrants. There was no guarding, the bowel sounds were hyperactive 
and the rectal examination was normal. A full blood count showed mild anaemia 
(haemoglobin, 102 g/L). A plain X-ray of the abdomen revealed dilated small bowel loops, 
air in the large bowel and rectum, with some faecal loading. An abdominal computed 
tomographic (CT) scan confirmed a distal small bowel obstruction due to localised strictures, 
at which thickening of the terminal ileum wall was seen. On exploratory laparotomy, we 
found dilated small bowel loops up to a tight stricture located 50 cm from the ileocaecal 
(IC) valve. Another stricture was found 40 cm from the IC valve, with a contracted segment 
of bowel distal to the stricture (Fig a, b). The caecum and the rest of the bowel were normal. 
50 cm of the affected terminal ileum was resected and an end-side ileocaecal anastomosis 
and appendectomy were performed. His recovery was uneventful, apart from loose bowel 
motions, and he was discharged home in good condition. A histological examination of 
the resected specimen revealed late radiation enteritis (RE).

Case 2

In August 2007, a 64-year-old woman presented with acute central abdominal pain 

We present three cases of late radiation enteritis, all admitted through the accident and 
emergency unit and managed in the surgical department. All presented with acute symptoms. 
Two had abdominal pain, nausea, and vomiting and in these two cases, plain radiology 
and computed tomography scans demonstrated small bowel obstruction. Exploratory 
laparotomies confirmed chronic radiation damage to the small bowel. The affected areas 
were resected and anastomoses were performed. The postoperative course was uneventful. 
The other patient presented with bleeding per rectum and a colonoscopy with biopsy of the 
rectum confirmed proctitis and radiation enteritis. This patient was treated conservatively 
and responded well. The key factor needed for successful diagnosis and management of 
chronic radiation enteritis is a high index of suspicion leading to appropriate use of imaging.
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associated with nausea and vomiting. She had 
experienced recurrent episodes of abdominal pain 
over the past 7 years. She had been treated with 
fractionated external beam radiotherapy 27 years 
ago for ovarian carcinoma during which she received 
3000 rad over 2 months.

 On examination, her abdomen was distended 
and soft, with tenderness around the umbilicus, and 
her bowel sounds were hyperactive. A CT scan of the 
abdomen showed a thick small bowel wall with dilated 
proximal loops, and Crohn’s disease was reported as 
the most likely cause. A magnetic resonance imaging 
enteroclysis revealed no abnormalities but a small 
bowel enema showed a relatively long stricture of 
the ileum (Fig c, d). At exploratory laparotomy the 
caecum and a segment of terminal ileum were found 
to be abnormal. Resection of the diseased caecum 
and terminal ileum was performed and an ileo-colic 
side-side anastomosis was accomplished. The patient 

developed a wound infection postoperatively, which 
was treated with free drainage and dressing and she 
recovered progressively. A histological examination 
of the resected bowel revealed late RE.

Case 3

A 70-year-old man presented in October 2007 with 
a first episode of fresh rectal bleeding 3 years after 
undergoing radiotherapy for prostatic carcinoma. 
He was given the standard treatment, including 
external radiation and bilateral 120-degree rotational 
arcs, with portals leaving 2-cm margins around the 
prostate to deliver 68-70 Gy to the prostate was the 
standard treatment. He also gave a history of chronic 
irregular bowel motions, lower abdominal cramps, 
and tenesmus.

 Physical examination revealed a pale, obese 
man with no chest and abdominal abnormalities. 
A digital rectal examination indicated rectal fresh 
bleeding, irregular upper anal and lower rectal 
mucosa and definite prostate irregularities consistent 
with prostate cancer. He had mild anaemia, and an 
inconclusive abdominal radiograph. A CT scan and 
colonoscopy confirmed a thickening of the rectum 
and proctitis (Fig e, f). Histological examination of 
rectal biopsy specimens revealed RE. The patient was 
treated conservatively and recovered without further 
bleeding.

Discussion
Radiation enteritis is a known complication of 

(a) (b) (c)

(d) (e) (f)

FIG. Computed tomographic scans 
Case 1: showing (a) terminal ileum stricture (encircled) and (b) terminal ileum stricture (encircled) and adjacent dilated ileum loop; case 2: showing (c) 
thickened small bowel wall (encircled), dilated small bowel loops and (d) gastrograffin study showing a long small bowel stricture (encircled); case 3: showing 
(e, f) thick rectal wall (encircled)
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radiotherapy to the gastro-intestinal tract. Despite 
high initial mortality and morbidity rates, life 
expectancies among patients with chronic RE and 
no recurrence of their neoplastic disease are good.2 
The incidence of RE has not been well documented 
but about 15% of patients are expected to develop 
a chronic problem. Another group will develop 
acute and self-limiting enteritis.3 Although radiation 
therapy affects all layers of the bowel wall, radiation 
damage is more intense in the mucosa due to its rapid 
cellular proliferation.4 It can induce a break in the cell 
cycle with subsequent villous atrophy and an acute 
inflammatory response and fibrosis. Alternatively, 
damage to low turnover cells (including stromal cells, 
smooth muscle and endothelium) in conjunction with 
progressive, obliterative vasculitis (which induces 
tissue ischaemia from vessel thrombosis) leads to 
fibrosis and necrosis of the bowel wall.1

 Chronic RE can be a progression from acute RE 
or a late event, both of which can be directly related 
to dose fractionation frequency, field size, and mode 
of delivery (ie whether intracavity, brachytherapy, 
or external beam therapy). The incidence of RE 
increases significantly when chemotherapy (such as 
5-fluorouracil or cisplatin) is used concurrently. The 
increased level of CTGF protein and mRNA associated 
with the accumulation of fibroblasts/myofibroblasts 
and collagen deposition are fibrogenic signals 
involved in the persistence of late intestinal radiation 
fibrosis.5,6 The sections most frequently affected 
are the lower ileum, caecum, and rectosigmoid; 
the midgut and transverse colon are usually free of 
radiation effects.7

 The presentation of RE is reflective of the 
stage of the disease. In acute RE, the patient usually 
has abdominal pain, nausea, vomiting, diarrhoea, 
and abdominal distension. In the chronic form, the 
main symptoms are those of intestinal obstruction 
followed by fistula formation, perforation, and 
bleeding. Some patients become underweight, and 
develop pernicious anaemia due to a malabsorption 
syndrome caused by chronic intestinal failure.

 While the diagnosis of acute RE is usually 
straightforward, making a chronic RE diagnosis can 
be very challenging, especially when the presentation 
is late. The level of diagnostic challenge is related to 
the RE sites. As seen in the third case, there is no 
difficulty making an early diagnosis of radiation-
induced proctitis. In the first two cases, however, 
the diagnosis was made late and was challenging 
because the RE was in the small bowel. A detailed 
history of the patient’s radiation therapy course is a 
crucial component when assessing such a patient and 
reaching the right diagnosis. Early endoscopy may 
demonstrate friable mucosa, which later becomes 
dusky with oedema and inflammation or pale with 
telangiectatic vasculature. Smooth fibrotic strictures 

may be evident in chronic disease.8

 Computed tomography is very helpful, as it 
shows up the diseased segment with a thickened 
wall and dilated proximal loops.9 It may show 
strictures and can be used to exclude other bowel 
pathologies. Mechanical obstruction induced by 
adhesion bands and inflammatory disease such as 
Cohn’s disease can have a similar CT appearance so 
differentiating RE from other pathologic conditions 
can be difficult unless patients give a good history 
of radiation therapy. Recent advances in diagnostic 
modalities such as capsule endoscopy can be also 
very helpful for diagnosing RE.10 An incomplete series 
of investigations may lead to a delayed diagnosis 
of RE. This was the case with the first patient who 
underwent upper gastro-intestinal tests including 
several gastroscopies before referral. In the second 
case the patient presented with symptomatic RE to a 
gynaecologist because of her history of ovarian cancer. 
This led to a delayed diagnosis as gynaecological 
problems were excluded and RE was not considered. 
An early presentation to a surgeon can lead to an early 
diagnosis and definitive management, as happened 
in the third case.

 Acute RE is usually managed conservatively 
and it is advisable to involve the radiation therapy 
physician. Resting, and slowing down bowel 
movement using medications, diet modification 
and, when needed, total parenteral nutrition11,12 are 
useful measures. In chronic RE, the management 
is challenging. Marshall et al1 reported the use of 
hyperbaric oxygen as a treatment for chronic RE and 
found a total response rate of 68% (43% complete 
and 25% partial response rate). Surgery is usually 
reserved for cases of chronic RE complicated by 
intestinal obstruction, enterocutaneous fistulae, 
intestinal stenosis, intestinal bleeding, and intestinal 
perforation.13 Stricturoplasty may be an effective and 
safe means of conserving intestinal length in certain 
carefully selected patients with chronic RE and small-
bowel strictures.14 Bypass surgery is indicated in 
some patients, while in other patients, resection and 
primary anastomosis may be an appropriate choice.15 
Some authors even advocate a generous surgical 
resection rather than a conservative approach to 
chronic RE.16

 Radiation proctitis-induced bleeding may settle 
spontaneously, while severe haemorrhagic radiation 
proctitis may require repeated blood transfusions. 
Argon plasma coagulation is a good option that 
reduces the bleeding in 80 to 90% of patients and 
even alleviates diarrhoea and urgency.17

Prevention of radiation enteritis

Data indicate that radioprotectant agents or measures 
have the potential to reduce intestinal mucosal injury 
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and may reduce both the acute and chronic side-
effects of radiotherapy.18 It has been reported that 
various surgical techniques such as the use of vicryl 
mesh and multifield irradiation can prevent acute 
and chronic RE. Pelvic exclusion using an intrapelvic 
silicone breast prosthesis19,20 is another approach. 
Conformal radiotherapy can reduce the radiation 
dose to the adjacent structures and hence the risk of 
complications. In this type of radiation therapy, metal 
blocks are put in the path of the radiation beam, 
thus reducing damage to nearby structures and 
delivering a high dose to the tumour. The shape of 
the treatment volume is changed in three dimensions 

from a cuboidal structure to a sphere or a cylinder, 
thereby leading to a reduction in the treated volume 
of around 30% to 50%; all of this reduced volume is 
radiation affecting normal tissue.21 These strategies 
should be considered in order to reduce or prevent 
RE.

 Radiation enteritis can be a challenging condition 
and one that is difficult to diagnose, especially in a 
late presentation. Surgeons and physicians should 
suspect RE if there is a history suggestive of past 
radiotherapy. Surgery is the treatment of choice for 
complicated RE.


