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Few radiation-induced bowel perforations have been reported to date. Furthermore, perforation after ileal restoration in 
asymptomatic patients is rare. We report the case of a 61-year-old man who was administered preoperative chemoradio-
therapy for advanced rectal cancer. The patient underwent ultra-low anterior resection with ileal diversion, followed by il-
eal restoration. Perforation was detected 9 days after restoration, and he underwent a right hemicolectomy. The histologic 
evaluation indicated ileal perforation caused by acute radiation enteritis.
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INTRODUCTION

In recent years, preoperative chemoradiotherapy (CRT) combined 
with total mesorectal excision has become a well-established ap-
proach for the reduction of local recurrence following the treat-
ment of advanced rectal cancer [1]. As many rectal cancer patients 
undergo preoperative CRT, the complications associated with ra-
diation should not be overlooked. Gastrointestinal symptoms fol-
lowing radiotherapy can be caused by intestinal strictures, intesti-
nal fistula, de novo or recurrent neoplasia, small bowel bacterial 
overgrowth, bile salt malabsorption, fat or carbohydrate malab-
sorption, inflammatory bowel disease, pancreatic insufficiency, or 
irritable bowel syndrome, presenting with variable degrees [2]. In 
addition, rare cases of perforation, which can lead to generalized 
peritonitis and sometimes mortality, have been reported [3].

Herein, we report a rare complication of radiation enteritis, 
namely ileal perforation, after ileal restoration in a patient who 
underwent preoperative CRT.

CASE REPORT

This study was reviewed and approved by the Institutional Re-
view Board of the Asan Medical Center in Seoul, Korea (No. 
2020-0846). Written informed consent was obtained for publica-
tion of this case report and accompanying images.

A 61-year-old man visited the hospital with pathologically con-
firmed rectal cancer 3 cm from the anal margin, identified using 
colonoscopy. Magnetic resonance imaging (MRI) scan revealed a 
tumor with perirectal fat infiltration. Preoperative CRT with 
capecitabine was administered at a cumulative dose of 5,040 cGY, 
divided into 28 cycles. Following preoperative CRT, sigmoidoscopy 
revealed the mass size to have decreased. MRI scan also revealed a 
decrease in the mass size, and the residual lesion contained more 
fibrous than tumor tissue. In addition, contrast-enhanced com-
puted tomography (CT) scan showed diffuse wall thickening in a 
distal ileal segment located in the pelvis, indicating probable radia-
tion enteritis (Fig. 1A). Eight weeks after the completion of preop-
erative CRT, the patient underwent robot-assisted ultra-low ante-
rior resection with ileal diversion. The patient recovered unevent-
fully and was discharged 7 days after the surgery. Postoperative 
histologic staging was ypT3N0, and 6 cycles of adjuvant chemo-
therapy with capecitabine were administered thereafter. 

The patient was admitted again for ileal restoration 6 months af-
ter the operation. A small incision for ileal restoration did not 
permit accurate evaluation of the stricture and wall thickening or 
perfusion along the entire ileum. Functional end-to-end anasto-
mosis was performed using a linear cutting stapler. Two days after 
the surgery, the patient’s progress was unremarkable, other than 
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several episodes of diarrhea. However, 5 days after the surgery, a 
sudden episode of fever (38.7°C) developed, along with abdomi-
nal distension and mild tenderness. CT images suggested seg-
mental diffuse edema in the terminal ileum, resulting in small 
bowel stricture and some uncomplicated reactive ascites. Al-
though the patient was treated conservatively with fasting and an-
tibiotics, the fever did not subside, and the abdominal distension 
and tenderness worsened. Percutaneous catheter drainage (PCD) 
was performed 8 days after the surgery; 550 mL of fluid was 
drained, which was clear and serous. After drainage, the patient’s 
distension and tenderness showed some improvement. However, 
9 days after surgery, the patient exhibited aggravated symptoms, 
and the PCD appeared green in color and turbid in nature. In ad-
dition, an erect simple abdominal radiograph confirmed the pres-
ence of free air. CT images suggested peritonitis associated with 
bowel perforation, including free air, ascites, peritoneal infiltra-
tion, and thickening with enhancement (Fig. 1B, C). There was 
also a persistence of the previously noted diffuse segmental mural 
thickening in the distal ileum (i.e., presumed radiation enteritis), 
causing small bowel stricture with proximal dilatation (Fig. 1B, C). 

Considering the CT findings and the nature of the drainage 
fluid, emergency surgery was planned. Surgical findings showed 
that the previous anastomosis was intact, and a pinpoint perfora-
tion was confirmed on the sidewall of the anastomosis (Fig. 2A). 
As the perforation site was identified at some distance from the 
PCD, the possibility of iatrogenic perforation following PCD in-

sertion was less likely. A stricture, caused by radiation enteritis, 
was detected 10 cm in length in the distal bowel segment 5 cm 
above the crotch of restoration anastomosis. A limited right hemi-
colectomy with ileal resection (length, 42 cm), including the pre-
vious stomal restoration site, was subsequently performed. 

Postoperative histology revealed the perforation site with a 
transmural tissue defect and acute fibrinous inflammation (Fig. 
2B). In addition, the affected mucosa showed marked crypt dissi-
pation, stromal hyalinization, and telangiectasia (Fig. 2C, D). 
Taken together, these pathologic features are consistent with per-
forated severe radiation enteritis. Subsequent culture of the ascites 
fluid confirmed enteric aerobic and anaerobic microbes; however, 
the clostridium difficile toxin assay was negative. The patient was 
discharged without the occurrence of any subsequent events other 
than a few episodes of diarrhea 11 days after surgery. 

DISCUSSION

Gastrointestinal adverse events following radiation therapy can 
occur when gastrointestinal structures are included in the radia-
tion field. The incidence and severity of radiation enteritis depend 
on the dose of radiotherapy. Additional aggravating factors in-
clude age, presence of comorbidities, prior operation, tobacco 
abuse, and concurrent chemotherapy [3]. Enteral epithelium is af-
fected by chemotherapy as well as radiation because of its highly 
proliferative potential [4]. Mucosal atrophy with atypical hyper-

Fig. 1. Abdominal computed tomography scans. (A) Diffuse wall thickening in the distal ileal segment located in the pelvis 8 weeks after the 
preoperative chemoradiotherapy. (B) Small bowel obstruction following a persistent distal ileal stricture (white arrow). (C) Dilated proximal 
small bowel. 
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plastic glands and intestinal wall fibrosis, and telangiectasias can 
be typical histologic changes [5]. Otherwise, mucosal ulceration 
can also occur, sometimes developing abscess, fistula, and perfo-
ration. Fibrosis occurs as part of the healing process of the ulcer, 
which unfortunately produces narrowing of the enteral lumen 
causing stricture and even obstruction [5]. The patient did not 
have any comorbidities and history of surgery except for rectal 
cancer operation. He had a 30-pack-year smoking history, but 
quit smoking approximately a year before the rectal cancer diag-
nosis. Considering the pathogenesis of the patient, stricture 
caused by radiation enteritis led to obstruction and small bowel 
bacterial overgrowth caused by stasis, leading to stercoral enteritis 
and perforation caused by high pressure.

In general, the complication of radiation can be divided into 
acute and late, depending on the timing. Late complication is less 
frequent than acute complication, but it can occur in up to 40% of 
patients receiving radiation in the abdominopelvic area three to 6 
years after radiation [3]. Complications can be graded from 0 to 5 
according to the Radiation Therapy Oncology Group morbidity 
grading scale [3]. Depending on the severity, there are various 
clinical features such as enteritis, bleeding, narrowing, perfora-
tion, fistula, etc. Enteral perforation is a very uncommon compli-
cation compared with bleeding and obstruction [6].

Diagnosis should be based on a combination of the patient’s 
clinical symptoms, history, laboratory result, imaging finding, and 
physical examination. The possibility of recurrent neoplasia 

should not be ruled out during diagnostic workup [7]. Manage-
ment of chronic radiation enteritis is primarily focused on symp-
tomatic improvement. Additionally, nutritional support should 
not be omitted. Symptomatic treatments include antidiarrheal 
agents, antiinflammatories, probiotics and antibiotics, cholestyr-
amine, pentoxifylline and tocopherol, and hyperbaric oxygen, 
based on the individual status [2]. If the response to medical treat-
ment does not meet the expectations, endoscopic therapy, includ-
ing coagulation therapy and balloon dilatation, and further sur-
gery needs to be considered [2].

This report describes a rare case of ileal perforation caused by in-
tractable radiation enteritis after ileal restoration. In conclusion, 
when radiation enteritis continues to be intractable, concurrent 
with relevant physical, laboratory, and abdominopelvic CT findings, 
timely surgical intervention needs to be considered, or an irradiated 
bowel resection should be performed during ileal restoration.
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