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Abstract. Multi‑agent chemotherapy is recognized as the 
most common and effective treatment for Burkitt lymphoma, 
and intestinal mucosal injury is a common gastrointestinal 
complication following intensive chemotherapy. The aim 
of the present study was to describe a case of non‑Hodgkin 
lymphoma with intestinal obstruction after chemotherapy in a 
young adult. The patient presented with aggravated vomiting 
during the second session of chemotherapy, which was initially 
attributed to superior mesenteric artery syndrome. However, 
following surgical intervention, the symptom was proven to 
be due to extreme intestinal stenosis in the ascending part of 
the duodenum. The patient underwent duodenojejunectomy 
and end‑to‑side anastomosis, and he recovered well from the 
operation. Although intestinal perforation and hemorrhage 
induced by chemotherapy have been previously reported 
sporadically, to the best of our knowledge, this is the first case 
report of distal duodenal obstruction due to intestinal atresia 
induced by polychemotherapy for lymphoma. We herein 
analyze the possible underlying reasons for the intestinal 
atresia and review the clinical and pathological characteristics 
of previously published relevant studies. The present findings 
may be helpful for increasing clinical awareness of this type of 
complication, as well as improving the management of patients 
treated with cytotoxic chemotherapeutic agents.

Introduction

Burkitt lymphoma is a highly aggressive type of B‑cell 
non‑Hodgkin lymphoma (NHL) and is characterized by 

a translocation involving the c‑MYC oncogene. Burkitt 
lymphoma is internationally recognized to comprise three 
clinical variants, namely endemic, sporadic and immuno-
deficiency‑related. The endemic type is associated with 
Epstein‑Barr virus infection and is most prevalent in Africa 
and the Middle East; the sporadic type occurs throughout the 
rest of the world and constitutes 1‑2% of adult and 30‑40% 
of childhood NHL cases in Europe and North America; the 
immunodeficiency‑related type is associated with infection by 
the human immunodeficiency virus (1,2). Due to its chemo-
sensitive nature, specific regimens of intensive chemotherapy 
have been developed for the treatment of Burkitt lymphoma, 
and a regimen of cyclophosphamide, vincristine, doxorubicin, 
high‑dose methotrexate ifosfamide, etoposide and high‑dose 
cytarabine (CODOX‑M/IVAC) has been established as the 
standard therapy with a relatively high event‑free survival 
(EFS) and overall survival (OS), particularly in patients 
aged <65 years (2). Moreover, several studies have reported 
that adding anti‑CD20 monoclonal antibody (rituximab) to 
the therapy may achieve superior outcomes compared with 
controls. The CODOX‑M/IVAC regimen has been reported to 
be associated with 2‑year OS rates of 64‑82% and an EFS rate 
of 92% (2,3).

Intestinal atresia affects neonates in the majority of the 
cases. Primary small intestinal atresia mostly affects the 
duodenum (>50%), and is usually associated with chromo-
somal anomalies, such as trisomy 21, as well as other factors, 
including race, maternal age and birthweight (4). Secondary 
atresia rarely occurs after necrotizing enteritis, intussuscep-
tion, meconium peritonitis and abdominal surgeries  (5). 
Although chemotherapy‑induced intestinal mucositis has been 
broadly reported, and intestinal hemorrhage and spontaneous 
perforation have been considered as complications of NHL 
following intensive chemotherapy in children, intestinal 
atresia secondary to chemotherapy is uncommon (6‑9). We 
herein describe a case of NHL in a young adult who developed 
extreme intestinal stenosis, likely triggered by chemotherapy, 
but presenting as superior mesenteric artery syndrome 
(SMAS).

Case report

A 22‑year‑old male patient presented to a community hospital 
with a 4‑month history of fatigue, paleness and intermittent 
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melena in July 2015. The patient reported suffering from 
anorexia for 1 month prior to the onset of the abovementioned 
symptoms. The patient had no history of hair coloring and 
no exposure to radioactive substances or oil‑based paints. 
The white blood cell count was 17.5x109/l (normal range, 
4.0‑10.0x109/l) and the hemoglobin level was 55 g/l (normal 
range, 120‑160 g/l). Baseline abdominal computed tomography 
(CT) detected multiple intestinal lesions in the epigastric and 
umbilical region, with extensive retroperitoneal lymphadenop-
athy. Biopsy of the descending part of the duodenum revealed 
the presence of diffuse large B‑cell lymphoma. One month 
later, the patient presented with cramping pain and abdominal 
bloating, with edema of the bilateral lower limbs, and was 
transferred to a tertiary care hospital for further assessment. 
On physical examination, severe anemic appearance was 
noted. No superficial lymph nodes were palpated, and the 
findings of the cardiovascular and pulmonary examinations 
were unremarkable. There was a slight protuberance over the 
abdomen, but there was no tenderness or organomegaly.

The patient received one course of chemotherapy with 
rituximab, vincristine, epirubicin, etoposide, dexamethasone 
and cyclophosphamide (R‑EPOCH regimen). The definitive 
diagnosis after the first course was Burkitt lymphoma and the 
patient received cyclophosphamide, doxorubicin, rituximab 
and vincristine, with intrathecal injection of cytarabine and 
methotrexate (modified CODOX‑M regimen with rituximab). 
During the period of chemotherapy, the patient presented 
with repeated vomiting, which was relieved by administra-
tion of antiemetic drugs. On January 4, 2016, sudden onset 
of aggravated vomiting ensued, with palpitations and weak-
ness of the limbs, which could not be relieved by antiemetic 
therapy. The patient reported no epigastric pain, abdominal 
distension or headache, but on physical examination, tender-
ness over the epigastric region and positive succussion splash 
were noted. The subsequent esophagogastroduodenoscopy 
(EGD) detected a large amount of fluid retention in the gastric 
cavity and the duodenum. There was no residual lymphoma 
or stenosis observed in the descending part of the duodenum 
detected on EGD (Fig.  1). Abdominal plain X‑ray and 
alimentary tract radiography with barium revealed duodenal 
obstruction, raising the suspicion of superior mesenteric 
artery syndrome (Figs.  2  and  3). Ultrasound revealed a 
narrow angle of 10˚ between the superior mesenteric artery 
and the abdominal aorta. The patient was primarily diag-
nosed with superior mesenteric artery syndrome and treated 
with proton pump inhibitors, somatostatin, nasogastric 
drainage and sufficient parenteral nutritional supply, but the 
symptoms continued. On February 21, 2016, the patient was 
transferred to the Department of Surgery for exploratory 
laparotomy. During surgery, a focal ‘band‑like’ narrowing 
was observed at the junction between the ascending part of 
the duodenum and the proximal part of the jejunum, with 
a gross appearance of occluded intestinal lumen at the site 
of lesion. Of note, mild dilation was observed in the part of 
the duodenum posterior to the superior mesenteric artery 
(Fig. 4). Duodenojejunectomy and end‑to‑side anastomosis 
were performed during the surgery. The histopathology of 
the resected specimen revealed atrophy of the epithelium and 
severe structural disturbance of the submucosa and muscu-
laris propria at the site of atresia (Fig. 5).

The patient recovered well from the procedure, with 
resolution of the symptoms, and further chemotherapies were 
well‑tolerated.

Figure 1. Findings on esophagogastroduodenoscopy: A large amount of fluid 
retention was observed in (A) the gastric body and (B) the descending part of 
the duodenum. No stenosis or neoplasms were identified.

Figure 2. Plain abdominal X‑ray. At 7  days after the previous barium 
radiography, residual barium remained mainly in the stomach and duodenal 
bulb (arrows). 

Figure 3. Barium radiography of the upper gastrointestinal tract: The barium 
filling was interrupted at the horizontal (3rd) part of the duodenum. A sharply 
vertical margin was noted as the compression of the superior mesenteric 
artery (arrow).
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Written informed consent was obtained from the patient 
authorizing use and disclosure of his protected health 
information.

Discussion

We herein describe a case of secondary intestinal atresia, 
possibly induced by chemotherapy, in a young adult diagnosed 
with Burkitt lymphoma. The case is interesting, as the onset 
and progression of the symptoms were highly suggestive of 
SMAS. Although the present case included lymphomatous 
involvement of the duodenum prior to treatment, the micro-
scopic examination of the surgical specimen detected no signs 
of neoplasia after chemotherapy.

Nausea, vomiting and diarrhea are most common gastroin-
testinal complications of cancer chemotherapy, and mucositis 
due to the damage of the proliferating cells at the base of 
the mucosal squamous epithelia or in the intestinal crypts 
usually involves the gastrointestinal tract (10). Hemorrhage 
and perforation of the small intestine have been reported 
in the previous literature as complications associated with 
chemotherapy for NHL; however, in the majority of the cases, 
evidence of the tumor is found on histological examination 
of the specimen. Coward et al reported a case of suspected 
chemotherapy‑induced bowel obstruction in small‑cell lung 
cancer, in which pathological examination of the excised bowel 
specimen revealed severe ulceration, transmural necrosis and 

extensive fibrosis (6). Kehoe et al reported that >100 patients 
developed intestinal obstruction following intraperitoneal 
chemotherapy and concluded that the majority of the obstruc-
tions were associated with the progression of the primary 
malignancy, whereas only 12% of the patients developed 
mechanical obstruction due to adhesions. The adhesions were 
described as ‘coating or encasing the bowels’ intraoperatively, 
but no apparent stenosis of the intestine was observed (7).

Several factors may contribute to the intestinal obstruction 
after chemotherapy. The administration of antiemetic drugs of 
5‑HT receptor antagonists may greatly decrease peristalsis and 
result in paralytic ileus; furthermore, constipation may occa-
sionally develop secondary to prolonged bed rest. However, 
tumor cell necrosis under chemotherapy is hypothesized to be 
a prominent factor in the development of intestinal obstruc-
tion. Microtubular toxins, such as vincristine, are commonly 
associated with autonomic bowel dysfunction, and etoposide, 
as a podophyllotoxin derivative that interferes with microtu-
bular binding, may cause paralytic ileus (6). Burkitt lymphoma 
as a highly proliferative hemotological malignancy usually 
involving several organs. The tumor cells infiltrating the wall 
of the small intestine are destroyed during chemotherapy, 
causing inflammation, necrosis, fibrosis of the adjacent tissue, 
and even perforation and hemorrhage (9,11,12). In addition, it 
is widely known that chemotherapy may interrupt the DNA 
synthesis of intestinal mucosal cells and cause atrophy of 
epithelia (13). The transmural necrosis and fibrosis were not 

Figure 4. Macroscopic view of the resected intestine: The specimen exhibited a markedly thickened intestinal wall at the obstruction site in the junction of the 
duodenum and jejunum. (A) The left, middle and right arrows indicate the proximal dilated part, the site of the atresia and the distal part, respectively. (B) The 
apparent obstruction of the intestinal lumen was identified with a forceps exploration (arrow).

Figure 5. Histological examination of the site of the atresia: (A and B) Low‑power magnification (x50) of the site of the atresia. Twisted villi and atrophy of 
the mucosal epithelium are observed. Low‑level fibrosis was observed in the submucosa, with a large number of foam‑like cells interrupting the muscularis 
propria. (C) High‑power magnification (x200) of the submucosa. The muscularis propria of the site of the atresia is interrupted by foam‑like cells (arrow). 
There is no evidence of neoplasia.
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prominent on histological examination in the present case, but 
extensive tissue degeneration was observed in the submucosa 
and muscularis propria, with an extensive tissue cell response. 
The necrosis of lymphoma cells occurred in the submucosa 
and muscularis propria, and the space was replaced by large 
numbers of foam‑like cells, which were likely derived from 
macrophages. Therefore, it is possible that the intestinal atresia 
observed in this case is attributable to the altered structure of 
the intestinal wall.

The diagnosis of SMAS is primarily based on clinical 
suspicion, with additional upper gastrointestinal barium exami-
nation, ultrosonography and/or CT angiography. The diagnosis 
is most probable when radiography detects a decreased aorto-
mesenteric angle (<25˚) and an aortomesenteric distance of 
<10 mm (14,15). The case was misdiagnosed prior to surgery, 
since the clinical manifestations with acute weight loss, and 
the supportive findings on barium contrast examination, with 
an extremely narrow angle between the superior mesenteric 
artery and abdominal aorta, constituted strong evidence 
supporting the diagnosis of SMAS. Furthermore, the short 
distance between the predicted compression site of the supe-
rior mesenteric artery and the actual site of obstruction, also 
contributed to the misdiagnosis. Unfortunately, abdominal 
CT scan, which may have enabled identification of the exact 
obstruction site prior to surgery, was not performed in this 
case. However, regardless of intestinal necrosis, atresia or 
perforation, surgical intervention is considered to be a neces-
sary intervention.

In summary, the present study describes a case of NHL, 
with post‑chemotherapeutic intestinal atresia originally misdi-
agnosed as SMAS. This case indicates the importance of an 
abdominal CT scan in confirming the cause of the intestinal 
obstruction, and may also remind physicians to be aware of 
rare bowel complications associated with polychemothera-
peutic regimens, and take measures for the protection of the 
intestinal mucosa during chemotherapy.
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