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Abstract

Perioperative chemoradiotherapy is considered to be one of the stand-
ards of care for early-stage gastric cancer, especially when it involves 
the esophagogastric junction or greater curvature. To date, there are 
no reported cases of gastrointestinal perforation in the literature, in-
cluding many major clinical trials of adjuvant or neoadjuvant chemo-
radiotherapy for gastric cancer. It is important to recognize and man-
age this rare, but fatal complication in a timely manner. We report one 
case of gastrointestinal perforation in a gastric cancer patient under-
going neoadjuvant chemoradiotherapy with 5-fluorouracil and oxali-
platin. A 75-year-old man was diagnosed with stage IV gastric cancer 
(T4N1M0). We started neoadjuvant chemoradiotherapy with 5-fluo-
rouracil and oxaliplatin. After he finished the first cycle, the patient 
presented to emergency room with severe abdominal pain of sudden 
onset. Computed tomography showed moderate pneumoperitoneum 
and perihepatic fluid. The patient expired 6 hours after he presented 
to emergency room.
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Introduction

Gastric cancer is the fourth most frequently diagnosed cancer, 
and the second leading cause of death from cancer worldwide 
[1]. In most parts of the world, gastric cancer is often diag-
nosed at an advanced stage and continues to pose a major chal-

lenge for healthcare professionals.
In multiple clinical trials, perioperative chemoradiother-

apy has improved survival among patients with potentially 
curable gastric cancer [2-9]. Chemoradiotherapy may induce 
febrile neutropenia and gastrointestinal bleeding. Gastric 
perforation appears to be a very rare occurrence; we have 
reviewed the literature, including the major clinical trials for 
perioperative chemoradiotherapy for gastric cancer, and did 
not find any reported cases [2-9]. Herein, we report one pa-
tient with gastric cancer in whom spontaneous gastrointestinal 
perforation occurred during neoadjuvant chemoradiotherapy 
with 5-fluorouracil and oxaliplatin. It is critical to recognize 
this rare but life-threatening complication and manage it in a 
timely manner.

Case Report

A75-year-old man presented to the emergency room on Jan-
uary 02, 2015 with chief complaint of abdominal pain for 3 
weeks, associated with nausea and vomiting, and weight loss 
of about 15 pounds. He denied any change in his bowel hab-
its, and there was no history of overt gastrointestinal bleeding. 
He had a colonoscopy 2 years prior, but never had an upper 
endoscopy. There was no family history of gastrointestinal 
neoplasia.

Computed tomography (CT) of the abdomen and pelvis 
revealed thickening of the gastric fundus with lymph nodes 
measuring up to 1.2 cm in the gastrohepatic ligament and 
mild hazy soft tissue in the omentum on the left side of the 
abdomen. Upper endoscopy and biopsy was then performed. 
Along the lesser curvature of the stomach, extending from the 
incisura angularis to the cardia, a large ulcer crater was noted. 
The base of the ulcer showed granulation tissue without vis-
ible vessels, no active bleeding, and the antrum showed mild 
erythema. Pathology of the ulcer biopsy showed invasive ad-
enocarcinoma, moderately differentiated with ulceration and 
necrosis (Fig. 1). Gastric antrum biopsy showed mild to mod-
erate chronic active gastritis and extensive intestinal metapla-
sia, negative for dysplasia. Helicobacter pylori were not seen 
on hematoxylin-eosin stain and immunostain. CT scan of the 
chest was done and there was no evidence of pulmonary me-
tastasis.

The patient was started the neoadjuvant chemoradio-
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therapy treatment with 5-fluorouracil and oxaliplatin using 
the following regimen as recommended in NCCN guideline 
[10]: oxaliplatin 85 mg/m2 IV on day 1, leucovorin 400 mg/
m2 IV on day 1, 5-fluorouracil 400 mg/m2 IV push on day 1, 
5-fluorouracil 800 mg/m2 IV continuous infusion over 24 h 
daily on days 1 and 2. The regimen is cycled every 14 days 
for three cycles with radiation and three cycles after radia-
tion. The patient tolerated the chemoradiotherapy very well 
and during the first week of treatment, his appetite improved. 

The symptoms of abdominal pain, nausea and vomiting re-
solved.

At the beginning of the second cycle, the patient came to 
the hospital for radiation and complained of severe abdominal 
pain but was sent home with analgesics. The next day he came 
back to the emergency room with persistent severe abdominal 
pain, accompanied with decreased appetite and diarrhea. Ab-
dominal X-ray showed questionable free air in the abdomen, 
so a non-contrast CT scan was performed to clarify. CT scan 
revealed the development of moderate pneumoperitoneum 
and perihepatic fluid (Fig. 2). Patient went into cardiac ar-
rest and was resuscitated, but required ventilator support. Due 
to the overall critical condition, no surgical intervention was 
performed. He expired 6 h after he arrived at the emergency 
room.

Discussion

Spontaneous perforation is a rare complication of gastric can-
cer. The reported incidence of perforation of gastric cancer is 
less than 5% [11-15]. Amongst these patients, the majority 
have advanced disease, with 64-88% presenting with stage III/
IV disease [14, 15]. Perforation of gastrointestinal tract during 
treatment is even more rare, and in the major clinical trials for 
perioperative chemotherapy or chemoradiotherapy, perfora-
tion of gastrointestinal tract was not listed among the adverse 
effects [2-9]. For example, in the MAGIC trial, a total of 553 
patients were studied, 250 of which received perioperative 
chemotherapy, and no incidence of gastrointestinal perforation 

Figure 2. CT showing moderate pneumoperitoneum (arrow) and peri-
hepatic fluid (arrow head). 

Figure 1. Histological analysis of the gastric ulcer biopsy showing malignant glandular proliferation (A, H&E, × 10), tumor cells 
exhibiting high nuclear to cytoplasmic ratio, prominent nucleoli, and frequent mitotic figures (B, H&E, × 40). There are areas of 
ulceration with tissue necrosis (C, H&E, × 10) and areas of lymphocytic infiltrate, morphologically consistent with reactive process 
(D, H&E, × 10). 
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was reported in this trial [7]. In the SWOG-9008 trial of the ad-
juvant chemoradiotherapy for adenocarcinoma of the stomach 
or esophagogastric junction, gastrointestinal perforation was 
not reported as one of the adverse effects in the 556 cases, 281 
of which received chemoradiotherapy [3].

There was one case of esophageal perforation in the 
CROSS trial [16], in which neoadjuvant chemoradiotherapy 
with carboplatin and paclitaxel was studied on esophageal or 
esophagogastric-junction cancer. However, there were no oc-
currences of gastric perforation in this study. In a clinical trial 
using neoadjuvant chemoradiotherapy with carboplatin and 
paclitaxel for locally advanced gastric cancer, there was no re-
ported incidence of perforation during chemoradiotherapy in 
the 25 cases, although there were two cases of bowel perfora-
tion as surgery-related complication [17]. In the phase I study 
of neoadjuvant chemoradiotherapy with S-1 and oxaliplatin in 
12 patients with locally advanced gastric cancer, no gastroin-
testinal perforation was reported [18]. Outside major clinical 
trials, there are very few case reports of gastrointestinal per-
foration during chemoradiotherapy in the metastatic setting, 
so far only two cases reported during chemotherapy with doc-
etaxel and S-1 [19, 20].

The gastrointestinal perforation in our patient can be due 
to the following causes. The first is spontaneous tumor rup-
ture due to the progress of the ulcerative mass. The second is 
rapid tumor shrinkage and necrosis due to chemotherapy and 
radiotherapy. The third is direct toxicity of the drugs, such as 
chemotherapy agents or corticosteroids. In the aforementioned 
clinical trials, Borrmann’s classification of gastric carcinoma 
was not described. In general, the ulcerating carcinoma (type 
III) represents 25% of all advanced gastric carcinomas [21]. 
Even though ulcerating carcinoma is a common type of ad-
vanced gastric carcinoma, incidence of spontaneous gas-
trointestinal perforation in gastric cancer remains very low. 
Therefore, ulceration per se is not the major attributable fac-
tor to perforation. Our patient was treated with 5-fluorouracil 
and oxaliplatin. 5-fluorouracil is toxic to the gastrointestinal 
mucosa and induces gastroduodenal ulceration, gastritis, and 
duodenitis [22]. S-1 is an oral 5-fluorouracil, and gastrointesti-
nal perforation was previously reported in chemotherapy with 
docetaxel and S-1 for gastric carcinoma [19, 20]. It is likely 
that the chemoradiotherapy played a role in the pathogenesis 
of perforation, due to the rapid tumor shrinkage and necrosis 
and the direct toxicity of the drug.

In multiple clinical trials, perioperative chemoradiothera-
py has improved survival among patients with potentially cur-
able gastric cancer [2-9]. As perioperative chemoradiotherapy 
has become the standard of care for early-stage gastric cancer 
and is widely used, it is important to recognize gastrointestinal 
perforation as a rare but fatal complication. Perforations that 
occur during chemotherapy are life-threatening because of im-
munosuppression. Perforation of gastric carcinoma results in 
peritonitis and acute abdominal syndrome, which can lead to 
multi-organ failure and death. Surgery or drainage should be 
performed in a timely manner for suitable patients.

In summary, gastrointestinal perforation is a rare but dev-
astating complication of gastric cancer. Clinicians should be 
vigilant to this complication when they encounter gastric can-
cer patients with severe abdominal pain of sudden onset.
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