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Abstract. Small bowel adenocarcinoma is part of the tumor 
spectrum of Lynch syndrome, which is caused by germ-
line mutations in the mismatch repair genes. The present 
study describes the case of a 51‑year‑old man fulfilling the 
Amsterdam II criteria for Lynch syndrome, who had a 15‑mm 
early‑stage colorectal cancer resected endoscopically from the 
ascending colon. Due to upper abdominal discomfort after 
eating and consequent anorexia, a computed tomography 
scan performed 1 month later showed a tumoral mass of the 
upper jejunum with local lymphadenopathy. The laparotomy 
revealed a completely obstructing mass. Intraoperative frozen 
section showed a small bowel adenocarcinoma. Subsequent 
genetic testing confirmed the germline mutation of mutL 
homolog 1. The patient received 6 cycles of an adjuvant folinic 
acid, fluorouracil and ocaliplatin chemotherapy regimen. The 
latest CT scan, 16 months after the chemotherapy, did not 
show any recurrence. This case highlights the importance of 
considering the possibility of small bowel adenocarcinoma in 
patients with upper bowel obstruction, particularly for patients 
with Lynch syndrome.

Introduction

Lynch syndrome or hereditary non‑polyposis colorectal 
cancer, is an autosomal dominant condition that predisposes 
individuals to multiple cancer types and is caused by germline 
mutations in one of the mismatch repair genes, usually (mutL 
homolog 1 (MLH1), or mutS homolog (MSH)2 or MSH6 (1‑3). 
Affected individuals are highly susceptible to colorectal and 
endometrial cancer, but also to cancers of the stomach, ovary, 
urinary tract, hepatobiliary tract, pancreas, and small bowel. 
In Lynch syndrome, the risk of developing small bowel cancer 
within a lifetime is ~4% (4), which is almost identical to the 
risk of developing colorectal cancer for individuals in the 

general population (5). A lack of effective screening methods 
and the relative paucity of presenting symptoms contribute to 
a high percentage of cases at the advanced stage at the time 
of diagnosis in small bowel cancer (6). Small bowel adeno-
carcinoma has a poor prognosis at all stages, with a 5-year 
overall survival rate ranging from 14‑33% (7). The present 
study describes the case of a patient with small bowel adeno-
carcinoma and Lynch syndrome, in whom ascending colon 
cancer was diagnosed 1 month earlier. This case highlights 
the requirement to consider the extracolonic manifesta-
tions of Lynch syndrome, particularly in patients with upper 
bowel obstruction, abdominal pain or occult gastrointestinal 
bleeding.

Case report

A 51‑year‑old man was admitted to Department of Gastroen-
terology, Kunshan First People's Hospital Affiliated to Jiangsu 
University (Kunshan, Jiangsu, China) on September 16, 2014, 
due to upper abdominal discomfort after eating and conse-
quent anorexia that had persisted for 2 weeks. The patient's 
past medical history included an endoscopic resection of a 
15‑mm early‑stage colorectal cancer from the ascending colon 
on July 30, 2014. A stool test was positive for fecal occult 
blood. An esophagogastroduodenoscopy and colonoscopy 
were unremarkable. A subsequent contrast‑enhanced abdom-
inal computed tomography (CT) scan was required, which 
demonstrated an obstructing mass in the proximal jejunum 
leading to expansion of the duodenum (Fig. 1). Upon review 
of the abdominal CT scan that had been performed at the time 
of the endoscopic resection 1 month previously, the mucosal 
thickening of the small intestine was found to have already 
existed, although it was not so marked (Fig. 2).

A laparotomy was performed, resulting in the resection 
of a small bowel mass and its surrounding tissue with the 
primary anastomosis. The surgery was without complication 
and post‑operative management was uneventful. The histology 
report demonstrated a moderately‑differentiated adenocarci-
noma partially comprised of a poorly‑differentiated region. 
The microscopic findings showed cell clusters and cords 
with marked tissue structure atypia and invasion of the the 
visceral peritoneum, and metastases of 5/18  lymph nodes. 
The definitive diagnosis was primary adenocarcinoma of the 
duodenal‑jejunal junction, T4N1M0, stage III according to the 
Tumor‑Node‑Metastasis classification of malignant tumors 
(American Joint Committee on Cancer)  (8,9). Subsequent 
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genetic testing confirmed the germline mutation of MLH1. 
DNA was extracted by the use of a High Pure Polymerase 
Chain Recation (PCR) Template Purification kit (Roche Diag-
nostics, Mannheim, Germany). DNA isolation from whole 
blood of the patient and their relatives DNA was extracted with 
the use of QIAamp DNA Blood Midi or Mini kits (Qiagen, 
Hilden, Germany), according to the manufacturer's instruc-
tions. All coding exons of the MLH1 gene were amplified 
by polymerase chain reaction. PCR products were purified 
and sequenced in both directions. Sequencing reactions were 
performed using BigDye terminator cycle sequencing kit v.3.1 
(Applied Biosystems, Foster City, CA, USA). The products of 
the sequencing reactions were run and analyzed using an ABI-
PRISM 3130 Genetic Analyzer (Perkin Elmer, Boston, MA, 
USA). Large deletion detection multiple ligation‑dependent 
probe amplification (MLPA) genomic deletions were tested 
using SALSA MLPA kit P003 MLH/MSH2 (MRC-Holland 
BV, Amsterdam, Netherlands) according to the manufacturer's 
instructions. The amplification products were analyzed by 
capillary gel electrophoresis (ABI-3130). Deletion of one copy 

of a probe targeted sequence was stated if the relative peak 
area for that probe amplification product had been reduced by 
35-55% compared with a negative control sample. 

Genetic testing had no effect on the follow-up treatment, 
and there was no associated targeted drug on the market. The 
patient therefore received 6 cycles of an adjuvant folinic acid, 
fluorouracil and ocaliplatin chemotherapy regimen. The latest 
CT scan, 16 months after the chemotherapy, did not show any 
recurrence.

Combined with patient medical history, these results meant 
that the patient was diagnosed with small bowel carcinoma, 
revealing Lynch syndrome.

Discussion

Small bowel adenocarcinomas are rare and account for ~2% 
of all gastrointestinal tumors  (10). The incidence of small 
bowel adenocarcinomas is more frequent in certain heredi-
tary syndromes, including familial adenomatous polyposis, 
Peutz‑Jeghers syndrome and Lynch syndrome  (11). Small 
bowel cancer is the first malignant manifestation of Lynch 

Figure 2. Abdominal computed tomography (September 23, 2014) showing 
an (A) unenhanced view, and (B) arterial and (C) portal venous phase images 
of the mucosal thickening of the upper jejunum.

Figure 1. Abdominal computed tomography (July 27, 2014) showing an 
(A) unenhanced view, and (B) arterial and (C) portal venous phase images 
of the obstructing mass in the proximal jejunum leading to expansion of the 
duodenum.
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syndrome, and it generally occurs 10‑20 years earlier in these 
patients compared with individuals in the general popula-
tion (11,12). In Lynch syndrome, the risk of developing small 
bowel cancer within a lifetime is almost identical to the risk 
of developing colorectal cancer for individuals in the general 
population (4,13). In the case of Lynch syndrome, the risk of 
developing small bowel adenocarcinoma has been estimated at 
1‑4% (14). Small bowel adenocarcinoma has a poor prognosis, 
with the 5‑year overall survival rate not exceeding 30% (15). 
Clinical symptoms are frequently non-specific, which explains 
a late diagnosis at stages T3 and T4 in the majority of cases. 
The present case highlights the requirement to consider the 
extracolonic manifestations of Lynch syndrome, particularly 
in patients with upper bowel obstruction, abdominal pain or 
occult gastrointestinal bleeding. Screening for small bowel 
cancer is generally recommended (4).

Small bowel tumors are often not visualized by both 
esophagogastroduodenoscopy and colonoscopy in the first 
instance, and further investigations to visualise the small 
bowel are crucial, generally in the form of magnetic reso-
nance enterography, CT colonography or wireless capsule 
endoscopy, which have all been shown to be effective in 
reaching the diagnosis (16). The treatment of small bowel 
adenocarcinoma remains centered around radical surgical 
resection (6). A complete resection of the disease is one of the 
most important prognostic factors for a patient's survival, and 
adjuvant chemotherapy is also necessary (2). Previous studies 
have suggested that chemotherapy is common and beneficial 
in small bowel adenocarcinoma (17), but the optimal chemo-
therapy regimen and the degree of benefit remain to be 
defined.

In conclusion, small bowel adenocarcinoma can be the 
first and the only manifestation of Lynch syndrome. A sound 
approach to investigate the difference between small bowel 
adenocarcinoma in individuals with Lynch syndrome and 
small bowel adenocarcinoma in the general population is 
urgently required. Patients with Lynch syndrome generally 
present with small bowel cancer 10-20 years earlier than the 
general population, and small bowel cancer may be the first 
clinical manifestation of Lynch syndrome. The present study 
describes the case of a patient with small bowel adenocarci-
noma and Lynch syndrome, in whom ascending colon cancer 
was diagnosed 1 month earlier. In view of the improved acces-
sibility of the small bowel with the introduction of capsule 
endoscopy and double balloon enteroscopy, the question of 
whether patients should be screened for small bowel neoplasia 
has regained attention.
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