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CASE REPORT

Superficial non-ampullary duodenal cancer identified by small-bowel 
capsule endoscopy: a case report (with video)

Kazuhiro Ota1   · Satoshi Kikutani1,2 · Yuka Kawasaki1,2 · Noriaki Sugawara1 · Satoshi Harada1 · Yuichi Kojima1 · 
Sadaharu Nouda1 · Toshihisa Takeuchi1 · Hiroshi Akutagawa3 · Kazuhide Higuchi1

Received: 13 July 2018 / Accepted: 18 September 2018 / Published online: 26 September 2018 
© Japanese Society of Gastroenterology 2018

Abstract
Herein, we report for the first time a case of a surficial superficial non-ampullary duodenal cancer causing obscure intestinal 
bleeding that was identified by small-bowel capsule endoscopy and treated by endoscopic mucosal resection. A 73-year-old 
man underwent upper gastrointestinal endoscopy to identify the cause of anemia. Although conventional duodenoscopy 
revealed a flat, elevated 5-mm lesion with a central recess and “milk-white mucosa” at the inferior duodenal angulus, capsule 
endoscopy revealed a white nodular 5-mm lesion with central recess at the duodenum slightly to the anal side from the major 
duodenal papilla. Pathohistological examination revealed a low-grade well-differentiated tubular adenocarcinoma growing 
locally in the mucosal layer. Although capsule endoscopy detected a nodular lesion, conventional endoscopy revealed a flat, 
elevated lesion. The cause of this difference in endoscopic findings is considered to be the degree of extension of the intesti-
nal mucosa. In contrast, “milk-white mucosa” as a typical finding of superficial duodenal tumor in conventional endoscopy 
could be identified as a white mucosal color tone in capsule endoscopy. Conventional endoscopic findings of irregular surface 
structure in the lesion suggested malignancy. Pathohistologically, the ductal structure of the adenocarcinoma was also dis-
torted. Unfortunately, it was difficult to suggest that the lesion was adenocarcinoma based on the endoscopic findings alone.
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Introduction

Small-bowel adenocarcinoma is remarkably rare, with inci-
dence of 6.8 cases per million [1], and 47–58% of small-
bowel adenocarcinomas have developed in the duodenum 
[2–5]. Moreover, superficial non-ampullary duodenal tumor 
is even rarer than advanced tumor. Since superficial non-
ampullary duodenal tumors are generally less symptomatic, 

they are difficult to detect in the early stage. Development 
in endoscopic technology might be increasing the identifica-
tion of superficial duodenal adenocarcinoma. In fact, Goda 
et al. [6] reported that the number of resected superficial 
non-ampullary duodenal tumor is dramatically increasing 
in Japan. The typical endoscopic findings of surficial duo-
denal tumor including adenoma and adenocarcinoma are as 
follows: (1) located in the second part of the duodenum in 
most cases, (2) whitish color tone as “milk-white mucosa” 
or same color tone as the background, and (3) elevated 
structure [6, 7]. However, these endoscopic findings were 
described based on conventional duodenoscopy findings. A 
comparison of the capsule endoscopic findings, conventional 
duodenoscopic findings, and pathohistological findings has 
not been reported. Herein, we described a case of superfi-
cial non-ampullary duodenal cancer that was identified by 
small-bowel capsule endoscopy and treated by endoscopic 
mucosal resection.
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Case report

A 73-year-old Japanese man presented to the Osaka Medi-
cal College Hospital with mild anemia (hemoglobin, 9.7 g/
dL). He had no background risk factors of duodenal cancer, 
such as familial adenomatous polyposis, Peutz–Jeghers syn-
drome, Lynch syndrome, and inflammatory bowel diseases. 
Although he underwent conventional esophagogastroduo-
denoscopy and colonoscopy, the origin of the gastrointesti-
nal bleeding had been uncertain. As an intestinal bleeding 
source was suspected in the small intestine, he underwent 
small-bowel capsule endoscopy (PillCam®SB3, Covidien, 
Dublin, Ireland). Capsule endoscopy revealed a white nodu-
lar 5-mm lesion with central recess at the duodenum slightly 
to the anal side from the major duodenal papilla (Fig. 1, Sup-
plementary Video 1). Repeat duodenoscopy revealed a flat, 
elevated 5-mm lesion with a central recess, so-called type 
IIa + IIc, and “milk-white mucosa” at the inferior duodenal 
angulus (Fig. 2). Because the first esophagogastroduoden-
oscopy examined only until the second part of the duode-
num, this lesion at the inferior duodenal angulus had been 
missed. Consequently, this lesion was diagnosed as surficial 
duodenal tumor, and an en bloc resection was performed by 
endoscopic mucosal resection technique. Pathohistological 
examination of the specimen revealed a well-differentiated 

Fig. 1   Capsule endoscopy revealed a white nodular lesion of 5-mm 
central recess at the duodenum slightly to the anal side from the 
major duodenal papilla

Fig. 2   Duodenoscopy revealed a flat, elevated 5-mm lesion with a center recess with “milk-white mucosa” at the inferior duodenal angulus. a 
Conventional white light imaging. b Narrow band imaging
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tubular adenocarcinoma growing locally in the mucosal 
layer. No cancer cells were found in the vertical and hori-
zontal margins, and there was no invasion of cancer cells to 
lymph ducts and blood vessels (Fig. 3). We judged which 
superficial duodenal adenocarcinoma was cured by endo-
scopic resection based on these pathohistological findings.

Discussion

In this case, although the lesion was visualized as a nodu-
lar lesion in capsule endoscopy, it was depicted as a flat, 
elevated lesion in conventional endoscopy. The cause of this 
difference in endoscopic findings is the degree of extension 
of the intestinal mucosa. In contrast, “milk-white mucosa” 
as a typical finding of superficial duodenal tumor in con-
ventional endoscopy could be identified as a white mucosal 
color tone in capsule endoscopy. It was reported previously 
that duodenal adenocarcinoma tends to have a stronger red-
ness and weaker whiteness than duodenal adenoma [8]. 
However, the pathohistological finding of the endoscopic 
resected specimen of the present case was adenocarcinoma 
despite the presence of whitish mucosa in endoscopic 
findings. This was because the adenocarcinoma was well 
differentiated.

Conventional endoscopic findings of irregular surface 
structure in the lesion suggested malignancy, that is, adeno-
carcinoma. Pathohistologically, the ductal structure of the 
adenocarcinoma was also distorted. Unfortunately, in this 
case, it was difficult to suggest adenocarcinoma based on 
the capsule endoscopic findings alone. A clear relationship 
between capsule endoscopic findings and pathohistological 
findings might be elucidated by accumulating cases.

In the present case, whether this duodenal adenocarci-
noma was the cause of anemia was unknown. There were 

no histological findings causing bleeding, such as ulceration, 
scar, or artery involvement in the specimen. This patient 
did not take any antiplatelet or anticoagulant. Accumulating 
cases is necessary to clarify the relationship between anemia 
and duodenal cancer.
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