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Abstract
Background: For patients with locally advanced rectal cancer, side effects such as nausea, vomiting and
loss of appetite may occur during neoadjuvant chemotherapy, but small intestinal perforation is very rare.

Case presentation: We present a case of a 62-year-old man who suffered small intestinal perforation in
the �rst cycle neoadjuvant treatment of locally advanced rectal cancer with capecitabine and oxaliplatin.
Six days after the start of neoadjuvant chemotherapy, he began to develop intermittent abdominal pain,
accompanied by diarrhea and abdominal distension. The CT scan revealed an abscess with free air in the
pelvic cavity with proximal intestinal ileus. Then we performed a laparotomy. After enterolysis, the rectum
with tumor was carefully examined with no perforative lesion, and the terminal ileum about 15cm from
the ileocecum which adhere to the pelvic abscess had one about 0.8cm ulcer. The patient had a radical
anterior resection and the morbid small bowel resection with protective ileostomy. The postoperative
pathological examination showed the full-thickness necrosis of the intestinal wall in the ileal lesion with
peripheral acute suppurative in�ammation. AND the �nal pathological stage of the tumor was pT3N0M0
(American Joint Committee on Cancer, eighth edition).

Conclusion: As a chemotherapy regimen based on �uorouracil and oxaliplatin, small intestinal
perforation is a very rare complication. The most common complications of these two drugs are
gastrointestinal symptoms such as diarrhea. Therefore, when the complications are not relieved during
chemotherapy, we should think of a more serious possibility.

Background
Colorectal cancer has the third highest incidence of all malignant tumors all over the world[1] and the
therapy model has made greater progress at the same time. Neoadjuvant chemotherapy(NAC) is a routine
method for the treatment of locally advanced rectal cancer. The �rst-line chemotherapy regimen consists
of 5-�uorouracil(5-FU) and oxaliplatin.

5-FU, an analog of uracil, is transported into cells by the same mechanism as uracil. Then, it inhibits
thymidylate synthase, incorporates into RNA and DNA, and induces cell death pathways in rapidly
growing cancer cells[2]. Oxaliplatin antagonizes replication and transcription of circular double-stranded
DNA with multiple targets[3]. Their side effects include nausea, vomiting, diarrhea, peripheral
neurotoxicity, hand-foot syndrome, myelosuppression and so on. However, small intestinal perforation
caused by these drugs have never been reported. We report a case of small intestinal perforation in a
patient with locally advanced rectal cancer during neoadjuvant therapy. After an extensive literature
search, we have not found any cases of small intestinal perforation reported during the treatment of
locally advanced rectal cancer with neoadjuvant chemotherapy based on these drugs. We propose that
this rare complication is also worthy of our attention.

Case Presentation
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A 62-year-old male was diagnosed with locally advanced rectal cancer due to hematochezia.
colonoscopy found an ulcerative neoplasm on the rectum 8 cm away from the anus,with the biopsy
showed rectal adenocarcinoma. In to the further tumor stage evaluation, the chest-abdominal CT, rectal
high-resolution MRI and transanal ultrasound showed the TNM classi�cation was low-intermediate risk
cT4aN0M0, stage II(Fig. 1) according to the ESMO guildline[4]. His CA-199 was 7.97 U/ml and CEA
was3.01 ng/ml. He had no history of digestive tract ulcers or hypertension.

As our previous trial show shows the radiation may not bene�t this low risk patients[5]. The neoadjuvant
chemotherapy was suggested, with informed consent of the patient and excluding the contraindications
to chemotherapy, the �rst cycle of NAC CAPEOX (oxaliplatin 190 mg iv day1 and capecitabine 1500 mg
twice a day d1-d14)was initiated. Six days later, the patient developed intermittent abdominal pain,
accompanied by diarrhea and abdominal distension gradually. He didn't pay too much attention at �rst.
However, the symptoms had not alleviated at all in the next four days. Then, he stopped the capecitabine
and presented to the Emergency Department. The abdomen was slightly distending the lower abdomen
was deep tenderness, mild rebound pain, and the bowel sounds were active. The blood test showed WBC
was 11.36 /nl. the CT scan revealed an abscess with free air in the pelvic cavity with proximal intestinal
ileus. (Fig. 2). Rectal cancer perforation was considered, and laparotomy was employed. In the operation,
an abscess was found in the pelvic cavity surrounded by the rectum and small intestine and pelvic wall.
After enterolysis, the rectum with tumor was carefully examined with no perforative lesion, and the
terminal ileum about 15 cm from the ileocecum which adhere to the pelvic abscess had one about 0.8 cm
ulcer(Fig. 3), and the intestinal wall was extremely thin, which was considered as small intestinal
perforation during chemotherapy. The patient had a radical anterior resection and the morbid small bowel
resection with protective ileostomy. The postoperative pathological examination showed the full-
thickness necrosis of the intestinal wall in the ileal lesion with peripheral acute suppurative in�ammation
(Fig. 4). And the �nal pathological stage of the tumor was pT3N0M0 (American Joint Committee on
Cancer, eighth edition) (Fig. 5). The patient recovered smoothly after the operation and been discharged
8 day after operation. Currently, he has given two further cycles of adjuvant chemotherapy with
capecitabine and oxaliplatin with no episode.

Discussion
We present a case of small intestine perforation in the �rst cycle neoadjuvant treatment of stage II locally
advanced rectal cancer with capecitabine and oxaliplatin. Intestinal perforation caused by these two
chemotherapeutic drugs has never been reported before. So that, this should be the �rst time that we are
aware of the rare complication of intestinal perforation during neoadjuvant chemotherapy for rectal
cancer.

According to the research of Michael et al,intestinal perforation most often occurs at the site of the tumor
in 64.3% and 23.5% with small bowel and colon during corticosteroid treatment or chemotherapy,
respectively[6]. This potentially lethal complication is de�ned as spontaneous perforation. And
spontaneous intestinal perforation outside the location of the tumor was relatively rare. In the previously
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published literatures, we have not seen any reports of intestinal perforation caused by capecitabine or
oxaliplatin. Especially in this case, the perforation did not occur near the primary tumor, but the intestinal
contents spread directly to the tumor surface after the perforation.

5-FU, one of the most widely used chemotherapies to treat malignant tumors, interferes with DNA
synthesis by inhibiting thymidylate synthase, and by incorporation of its metabolites into RNA and
DNA[7]. Diarrhea is a well-known, dose-dependent side effect of the treatment with this drug. Some
researchers presented terminal ileitis as a rare adverse event of 5-FU treatment[8–11]. This mechanism
may be related to directly induce apoptosis via TNF-α and to suppress intestinal cell proliferation, thereby
resulting in degradation of the epithelial barrier, as well as in secondary in�ammation mediated by
in�ammatory cytokines[12]. A previous case of 5‐FU‐associated small bowel vasculitis due to arterial
ischemia has also been reported[13]. Therefore, we speculate that the small intestinal perforation in this
case may be on the basis of intestinal epithelial mucosal necrosis and blood vessels ischemia caused by
capecitabine. Of course, the rarer complication of perforation directly caused by it cannot be ruled out.
This needs to be veri�ed by further research.

Oxaliplatin can also cause diarrhea. Previous studies had found that cisplatin-induced in�ammation of
ileal mucosa was related to the induction of cyclooxygenase-2[14], and oxaliplatin may have a similar
effect, although no studies have con�rmed it. In patients treated with the combination of capecitabine
and oxaliplatin, grade 3–4 diarrhea occurs in approximately 18% of cases, which was higher than the
incidence of capecitabine monotherapy.[15, 16]. It is suggested that capecitabine combined with
oxaliplatin has a synergistic effect on intestinal mucosal in�ammation during chemotherapy for rectal
cancer. So it will increase the potential risk of perforation.

It was previously reported that the perforation of rectal cancer during chemotherapy was related to
bevacizumab[17–21]. Jun et al, reported 60 (5.9%) experienced complications necessitating surgery after
bevacizumab therapy and gastrointestinal perforation was the most frequently observed complication in
36(60%) patients[22], The mechanism of bowel perforation caused by the VEGF-targeted therapy is still
uncertain and it is possible that excessive VEGF inhibition contributes directly to GI perforation by
inducing regression of normal blood vessels in the GI tract[23]. Capecitabine and oxaliplatin may
aggravate this process.

In this case, the patient had intermittent abdominal pain and abdominal distension in the early stage, and
the result of abdominal palpation was a localized sign of peritonitis, which may indicated such a
complication. However, in our inherent thinking, we always thought that the perforation should occur in
the tumor site. So, this case suggests that patients who receive �rst-line chemotherapy on the basis of 5-
FU and oxaliplatin for rectal cancer are also at risk of intestinal perforation at the non-tumor site. If some
common side effects of chemotherapy, such as diarrhea and abdominal pain did not relieve for a long
time, we should not simply suspect diseases such as enteritis or gastrointestinal intolerance to
chemotherapy drugs. Some rare complications such as intestinal perforation should also be paid
attention in order to avoid serious consequences.
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Abbreviations
NAC: Neoadjuvant chemotherapy; 5-FU: 5-�uorouracil; CT: Computed tomography; MRI: Magnetic
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oxaliplatin + capecitabine; WBC: White blood cell; VEGF: Vascular endothelial growth factor; GI:
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Figures

Figure 1

MRI showed that the tumor was located in the upper part of the rectum and the tumor signal broke
through the visceral layer of the peritoneum (white arrow. transverse section on the left and sagittal
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section on the right)

Figure 2

CT scan detecting a low density encapsulated �uid accumulation area in the right lower abdomen, in
which a small amount of free gas could be seen(White arrow).
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Figure 3

These two photos showed the site of small intestinal perforation during the operation (White arrow).
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Figure 4

Pathological examination. The picture was the perforated site, a large number of in�ammatory cells and
necrotic tissue were seen.
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Figure 5

Pathological examination. The picture was tumor cells with moderate degree of degeneration.


