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Abstract
AIM
To present patients who developed small-bowel mal
ignancy at the level of the gastrointestinal anastomosis 
decades after a subtotal gastrectomy for ulcer, to re
view relevant literature, and to attempt to interpret the 
reasons those cancers developed to these postsurgical 
non-gastric sights.
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for peptic ulcer: Report of three cases and review of the 
literature
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METHODS
For the current retrospective study and review of lite
rature, the surgical and histopathological records dated 
from January 1, 1993 to December 31, 2017 of our 
department were examined, searching for patients who 
have undergone surgical treatment of small-bowel ma
lignancy to identify those who have undergone subtot
al gastrectomy for benign peptic ulcer. A systematic 
literature search was also conducted using PubMed, EM
BASE, and Cochrane Library to identify similar cases. 

RESULTS
We identified three patients who had developed small-
intestine malignancy at the level of the gastrointestinal 
anastomosis decades after a subtotal gastrectomy with 
Billroth Ⅱ gastroenterostomy for benign peptic ulcer-
two patients with adenocarcinoma originated in the 
Braun anastomosis and one patient with lymphoma of 
the efferent loop. All three patients were submitted to 
surgical resection of the tumor with Roux-en-Y recon
struction of the digestive tract. In the literature review, 
we only found one case of primary small-intestinal ca
ncer that originated in the efferent loop after Billroth 
Ⅱ gastrectomy because of duodenal ulcer but none 
reporting Braun anastomosis adenocarcinoma following 
partial gastrectomy for benign disease. We also did 
not find any case of efferent loop lymphoma following 
gastrectomy.

CONCLUSION
Anastomotic gastric cancer following distal gastrecto
my for peptic ulcer is a well-established clinical entity. 
However, malignancies of the afferent or efferent loop 
of the gastrointestinal anastomosis are extremely un
common. The substantial diversion of the potent carcin
ogenic pancreaticobiliary secretions through the Braun 
anastomosis and the stomach hypochlorhydria, allowing 
the formation of carcinogenic factors from food, are the 
two most prominent pathogenetic mechanisms for those 
tumors.

Key words: Anastomotic cancer; Efferent loop; Braun 
anastomosis; Adenocarcinoma; Anaplastic large cell 
lymphoma

© The Author(s) 2018. Published by Baishideng Publishing 
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Core tip: Anastomotic gastric cancer following distal 
gastrectomy for peptic ulcer is a well-established cli
nical entity. However, malignancies of the afferent or 
efferent loop of the gastrointestinal anastomosis are 
extremely uncommon. In this paper, three patients who 
developed small-bowel malignancy at the level of the 
gastrointestinal anastomosis decades after a subtotal 
gastrectomy for ulcer are presented. The two most pr
ominent pathogenetic mechanisms for those tumors are 
the stomach hypochlorhydria, allowing the formation 
of carcinogenic factors from food, and the substantial 
diversion of the potent carcinogenic pancreaticobiliary 

secretions through the Braun anastomosis.

Kotidis E, Ioannidis O, Pramateftakis MG, Christou K, Kanellos I, 
Tsalis K. Atypical anastomotic malignancies of small bowel after 
subtotal gastrectomy with Billorth II gastroenterostomy for peptic 
ulcer: Report of three cases and review of the literature. World J 
Gastrointest Oncol 2018; 10(7): 194-201  Available from: URL: 
http://www.wjgnet.com/1948-5204/full/v10/i7/194.htm  DOI: 
http://dx.doi.org/10.4251/wjgo.v10.i7.194

INTRODUCTION
Small-bowel malignancies are among the rarest cance
rs, accounting for only 2% of all gastrointestinal cancers, 
even though the organ makes up more than 70% of the 
length and 90% of the surface area of the gastrointes
tinal tract[1]. Approximately 60% of small-bowel tumors 
are malignant, and among those, adenocarcinomas com
prise 35% to 50% of all cases, carcinoid tumors 20% to 
40%, sarcomas 15%, and lymphomas 10% to 15%[2-5]. 
Anastomotic gastric cancer following distal gastrecto
my for peptic ulcer disease has long been recognized. 
However, malignancies of the afferent or efferent lo
op of the gastrointestinal anastomosis are extremely 
uncommon. 

In this paper, we present three patients who dev
eloped small-bowel malignancy at the level of the gastr
ointestinal anastomosis decades after a subtotal gastr
ectomy for ulcer, and we attempt to interpret the reason 
that those cancers developed to these postsurgical non-
gastric sights.

MATERIALS AND METHODS
For the current retrospective study and review of lite
rature, the surgical and histopathological records dat
ed from January 1, 1993 to December 31, 2017 of our 
department were examined, searching for patients who 
have undergone surgical treatment of small-bowel mal
ignancy to identify those who have undergone subtotal 
gastrectomy for benign peptic ulcer. A systematic li
terature search was also conducted using PubMed, EM
BASE, and Cochrane Library to identify similar cases. 

RESULTS
Case 1
A 79-year-old white male presented at our hospital 
because of chronic anemia appearing as syncope ep
isodes for the last 4-5 mo. He also developed early 
satiety during this period. In the past, the patient had 
undergone a subtotal gastrectomy followed by Billroth 
Ⅱ gastroenterostomy and Braun anastomosis for the tr
eatment of peptic ulcer disease 22 years ago. His history 
also included hepatitis C, hypertension, type Ⅱ diabetes, 
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and myocardial infarction. His physical examination re
vealed an enlarged liver, and his blood tests showed a 
hypochromic anemia and slightly deranged liver function. 
The upper gastrointestinal endoscopy showed a lesion 
with an uneven surface at the Braun anastomosis. The 
computed tomography (CT) scan demonstrated liver cir
rhosis and a tumor at the level of Braun anastomosis. 

Hematoxylin- and eosin-stained sections from the 
lesion revealed the presence of a high-grade adenoca
rcinoma infiltrating the entire bowel wall and extending 
into the surrounding mesenteric fat tissue. Fibrotic bands 
in the histological sample resulted in the formation of no
dular configurations. Only focally few tubular structures 

were identified. Foci of necrosis and lymphatic tumor 
emboli were also present. The neoplastic cells had hyp
erchromatic, irregular nuclei with prominent nucleoli, and 
they arranged mainly in a diffuse growth pattern (Figure 
1).

The tumor, about 4 cm in diameter, was resected 
en bloc with the previous gastrojejunal anastomosis, 
and the gastrointestinal continuity was restored with a 
Roux-en-Y gastrojejunal anastomosis. The patient was 
discharged and is free of disease until today, 9 mo after 
surgery.

Case 2
A 76-year-old man presented at our hospital with und
efined abdominal discomfort and relapsing melenas for 
the last 2-3 mo. He also experienced a drop in hematocrit 
during this period. Prior surgical history included a subtot
al gastrectomy because of a bleeding pyloric ulcer, foll
owed by a Billroth Ⅱ Hofmeister–Finsterer anastomosis 
and a jejunojejunostomy (Braun), approximately 30 
years ago. His physical examination and laboratory tests 
were unremarkable except for the presence of anemia. 
Endoscopy showed a tumor at the Braun anastomosis 
that ended up being an adenocarcinoma. The abdominal 
CT showed only the Braun anastomosis tumor. He un
derwent a partial gastrectomy of the gastric pouch with 
resection of the Braun anastomosis and tumor, measuring 
5 cm × 2 cm, and a Roux-en-Y reconstruction (Figure 2). 
The patient had a smooth postoperative course and 2.5 
years after treatment is free of relapse. 

196WJGO|www.wjgnet.com
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Figure 1  Adenocarcinoma of the small intestine. A: Low-power view shows the nodular formations of the carcinoma and foci of necrosis (H and E, × 25); B: High-
power view shows the diffuse growth pattern and the presence of few tubular structures (H and E, × 100); C: High-power view shows the neoplastic cells with the 
hyperchromatic, irregular nuclei with prominent nucleoli; D: The presence of lymphatic tumor emboli (H and E, × 400).

Oral side

Tumor

Afferent loop

Anastomosis

Efferent loop

Anal side

Figure 2  Surgical specimen after partial gastrectomy of the gastric pouch 
with resection of the Braun anastomosis.
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sitive for vimentin, epithelial membrane antigen (EMA), 
CD7, CD43, and MUM1. Partial positivity was for the 
antigens CD138, p53, CD38, CD45RO (LCA), perforin, 
and AE1/AE3 (cytokeratin). The large cells were nega
tive for the expression of CD2, CD3, CD5, CD4, CD8, 
ALK, CD56, CD20, CD79a, PAX5, CD45RA, TIA1, CD15, 
myeloperoxidase (MPO), lysozyme, and EBV-LMP1.

The findings are consistent with anaplastic large cell 
lymphoma (ALCL) ALK-negative (anaplastic lymphoma 
kinase), a rare type of non-Hodgkin lymphoma. The re
section boundaries were free of neoplastic infiltration, 
and no lymph node involvement (17 in total) was fou
nd. The patient has been referred to the hematology 
department for further treatment and follow-up. 

DISCUSSION
Small-bowel adenocarcinomas are relatively uncommon 
and have a slight male preponderance (3:2), and their 
peak incidence is the seventh decade of life[1]. They 
are believed to arise from premalignant adenomas[6]. 
They also have a predilection for the duodenum, with 
a marked decrease in frequency moving axially along 
the small bowel[1]. Knowing from physiology that this 
is exactly the effect of the distribution of ingested ch
emicals and the effect of gastric and pancreaticobiliary 
secretion on intestinal mucosa may indicate that these 
substances may have carcinogenic properties[4,5]. Fu
rthermore, small-bowel adenocarcinoma is associated 
with Crohn’s disease (up to 100-fold risk), celiac disease, 

Case 3
Α 78-year-old man was referred to our hospital for he
matemesis and melena. The patient had undergone a 
partial gastrectomy with Billroth Ⅱ gastroenterostomy 
because of duodenal ulcer disease 30 years ago. His 
history, however, included splenectomy caused by tra
uma, cholecystectomy, and hypertension. His physical 
exam and blood tests were unremarkable except for the 
presence of a normocromic anemia. He underwent an up
per-gastrointestinal endoscopy, which identified a sizable 
ulcer crater at the beginning of the efferent jejunal loop, 
about 4 cm from the anastomosis, with unsuccessful at
tempts of permanent hemostasis. A laparotomy was de
cided upon. A large tumor of the efferent jejunal loop was 
identified with multiple small infiltrations in the afferent 
loop of 15-20 cm. The rest of the small intestine was 
free. The Helicobacter pylori examination was positive. 
A segmental resection of the gastric pouch and the in
filtrated jejunal loops was performed, followed by a Roux-
en-Y reconstruction.

On histopathologic examination, the reported ulcer 
was part of a grayish intramural lesion that infiltrated 
the entire wall of the intestine. Microscopically, large undi
fferentiated neoplastic cells were widely disseminated. 
The cells contained a moderate amount of cytoplasm 
and sizable, oval, frequently irregular pleomorphic nuclei 
with multiple prominent nucleoli. Binucleate, abnormal 
multinucleate, and multilobed nuclei formats were obs
erved (Figure 3). By immunohistochemistry, the large 
cells were strongly positive for CD30. They were also po

WJGO|www.wjgnet.com
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Figure 3  Anaplastic large cell lymphoma of the small bowel. A: H and E stain × 40; B: H and E stain × 200; C: H and E stain × 400; D: Ki-1 antigen (CD30) 
staining (+).
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such as deoxycholic bile acid and nitrated derivatives of 
glycocholic and taurocholic bile acids, seem to have a ca
rcinogenic influence at the gastric stump mucosa[5,17-19]. 
Braun, in 1893, introduced the jejunojejunal anastomosis 
between the afferent and efferent small intestine loops 
immediately distal to a gastrointestinal anastomosis. 
Using radionuclide biliary scanning, Vogel et al[20] found 
that Braun enteroenterostomy adequately diverts a su
bstantial amount of bile from the stomach in patients 
undergoing gastroenterostomy or Billroth Ⅱ resection. 
Hence, because of the skipping of the ascending (or aff
erent) and descending (or efferent) jejunal loop (appro
ximately 50 cm), the pancreaticobiliary fluids come less 
in contact with the gastric stump and more with the 
Braun anastomosis and the efferent limb distal to it. Th
erefore, the increased exposure of the latter surfaces to 
carcinogenic bile acids, not only for the gastric stump 
mucosa but also for the small intestine[1,4], is most likely 
the underlying pathophysiologic mechanism that enables 
the Braun anastomosis mucosa to become dysplastic and 
neoplastic before the gastric stump mucosa does.

Because of the resection of the gastrin-producing 
cells after a distal gastrectomy, the gastric stump mu
cosa usually becomes atrophic. This atrophy causes 
hypochlorhydria, and thus, the pH value rises, resulting 
in bacterial population growth. Some of these bacteria 
reduce dietary nitrates to nitrites, which, in the prese
nce of substrates, such as food proteins, can lead to the 
formation of potent carcinogens[13,21,22]. If those carcin
ogens are absorbed systemically, then that supports 
the observation of Staël von Holstein et al[16] that after 
a gastrectomy for ulcer, there is an increased risk of de
veloping a carcinoma in a location other than the gastric 
stump, just like in our patients.

We reviewed the literature and found some similar 
cases of gastrointestinal cancer near but not on the ana
stomosis after partial gastrectomy for benign disease. 
Takebayashi et al[23] presented a case of primary small-
intestinal cancer that originated in the efferent loop after 
the Billroth Ⅱ gastrectomy that occurred 32 years earlier 
because of duodenal ulcer. Rose et al[24] reported a case 
of gastric adenocarcinoma arising at the duodenal stump 
40 years after a Billroth Ⅱ partial gastrectomy for benign 
condition. Table 1 summarizes the reported cases in 
the literature and our cases with atypical anastomotic 
malignancies of small bowel after subtotal gastrectomy 
with Billorth Ⅱ gastroenterostomy for peptic ulcer. To 
our knowledge, our patients are the first reported cases 
of Braun anastomosis adenocarcinoma following partial 
gastrectomy for benign disease.

Lymphomas affect the small bowel as a manifestat
ion of systemic disseminated disease, or they may be 
primarily present[3]. Non-Hodgkin lymphomas (NHLs) of 
the gastrointestinal tract represent 4% to 20% of all 
NHLs[25]. Of all gastrointestinal NHLs, 25% to 35% of ca–
ses occur within the small bowel, in which lymphomas 
parallel the distribution of lymphoid follicles, resulting in 

198

and familial polyposis syndrome, none of which were 
included in our patients’ history. There is not a specific 
complex of symptoms diagnostic for small-bowel cancer, 
but the most common are abdominal pain, nausea, ob
struction symptoms, and weakness. Bleeding, either 
occult as melena like our first and second case or acute 
in the form of hematemesis like our 3rd case, is more 
uncommon[2,6].

Following distal gastrectomy for peptic ulcer disease, 
gastric cancer can develop, usually after years, in the ga
stric remnant[7]. A gastric remnant carcinoma is defined 
as a primary carcinoma arising in the stomach, remnant 
at least 5 years after previous partial gastrectomy for 
benign disease, most frequently peptic ulcer disease. 
The 5-year interval is necessary to avoid confusion with 
cancer recurrence after initial misdiagnosis. Several 
large prospective studies with long-term follow-up in
dicate that the relative risk for this gastric neoplasm 
development is not increased for up to 15 years after 
gastric resection[8,9], likely because of surgical removal of 
mucosa at risk for gastric cancer development, followed 
by modest increases in cancer risk (three times the 
control value) observed only after 20 years[10-12]. Recent
ly, conservative medical therapy has displaced partial 
gastrectomy for the treatment of ulcer. Nevertheless, 
since surgical therapy was still used frequently for the 
treatment of gastroduodenal ulcer disease until the late 
1970s and early 1980s and gastric remnant carcinoma 
develops with a time interval of 20–40 years, the surgeon 
will be confronted with this disease regularly until at le
ast 2020[13]. Stage for stage, the prognosis for gastric 
stump cancer is similar to proximal gastric cancer[14].

Additionally, Ravi Thiruvengadam et al[15] had at
tempted to estimate the risk of cancer at gastrointestinal 
spots other than the stomach, such as the small and la
rge intestines, the esophagus, and the gallbladder, after 
gastric surgery for benign disease. There was no strong 
evidence for an increased risk of any gastrointestinal 
cancer following gastric surgery. However, after 10 years, 
Staël von Holstein et al[16] showed that there is an inc
reased risk for nongastric gastrointestinal cancer, but 
similar to gastric remnant carcinoma, that risk emerges 
only 20 years postoperatively. The abovementioned st
udies concluded that all patients should be screened after 
an interval of 15-20 years after the distal gastrectomy.

With regard to the pathogenesis of gastric remnant 
cancer, the predominant factors presumed to be res
ponsible for it are duodenogastric reflux and hypoch
lorhydria. Chronic duodenogastric reflux causes various 
histological alterations at the gastric stump, such as 
intestinal metaplasia, dysplasia, and adenoma. The ga
strojejunal anastomosis is considered the most common 
site of gastric remnant carcinoma because the quantity 
and concentration of gastroduodenal reflux are highest 
here. Both bile acids and pancreatic juice seem to be 
carcinogenic factors, even though we do not know ex
actly which components are responsible. Bile acids, 
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intestinal tumors at those spots were directly related to 
the operations that occurred decades ago.

ARTICLE HIGHLIGHTS
Research background
Despite the fact that the small intestine makes up more than 90% of the 
surface area and 70% of the length of the gastrointestinal tract, small bowel 
malignancies are among the rarest cancers. Anastomotic gastric cancer 
following distal gastrectomy for peptic ulcer is a well-established clinical entity. 
However, malignancies of the afferent or efferent loop of the gastrointestinal 
anastomosis are extremely uncommon. 

Research motivation
To present patients who developed small-bowel malignancy at the level of the 
gastrointestinal anastomosis decades after a subtotal gastrectomy for ulcer.

Research objectives 
In this paper, we present three patients who developed small-bowel malignancy 
at the level of the gastrointestinal anastomosis decades after a subtotal 
gastrectomy for ulcer, to review relevant literature, and to interpret the reason 
that those cancers developed to these postsurgical nongastric sights. 

Research methods
For the current retrospective study and review of literature, the surgical and 
histopathological records of our department were examined, searching for 
patients who have undergone surgical treatment of small-bowel malignancy to 
identify those who have undergone subtotal gastrectomy for benign peptic ulcer. 
A systematic literature search was also conducted using PubMed, EMBASE, 
and Cochrane Library to identify similar cases. 

Research results
We identified three patients who had developed small-intestine malignancy 
at the level of the gastrointestinal anastomosis decades after a subtotal 
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the ileum being the most common site of involvement[1]. 
Anaplastic large cell lymphoma (ALCL) is a distinctive 
subtype of NHL. It accounts for approximately 2% of 
all cases of NHL. It belongs to the NHL subcategory of 
peripheral T-cell lymphomas (PTCL). It is made up of 
either malignant T-cells or “null-lymphocytes” (lack both 
B- and T-cell markers). The presence of the protein 
CD30 antigen on the surface of lymphoma cells is the 
hallmark of the disease[26]. Usually, ALCL is negative for 
cytokeratin. The positive cytokeratin AE1/AE3 cells in our 
case were considered remnant epithelial cells. The ALK-
negative subtype of ALCL appears more commonly in the 
elderly, is more aggressive, and belongs to the systemic 
form of ALCL[27], which typically presents with painless 
enlarged lymph nodes and extranodal site involvement, 
most commonly including the skin, bones, soft tissues, 
and lungs. The gastrointestinal tract being involved in our 
case is rare[27], and even though, in the literature, rare 
cases of gastrointestinal ALCL at various spots, including 
the small intestine, have been documented[28-30], as far 
as we know, this is the first case reported at the effere
nt loop of a Billroth Ⅱ gastroenterostomy decades after 
operation.

In conclusion, the “by-pass” path of the bile made by 
a Braun anastomosis added to a Billroth Ⅱ gastrectomy 
is the most prevalent hypothesis for the development 
of the two adenocarcinomas at the specific spot. Much 
more needs to be discovered about the ALCL ALK-ne
gative type of lymphoma to make assumptions since it 
has not been studied for more than 20 years. However, 
we cannot be certain that the appearance of those small-

WJGO|www.wjgnet.com

Table 1  Synopsis of reported cases with atypical anastomotic malignancies of small bowel after subtotal gastrectomy with Billorth II 
gastroenterostomy for peptic ulcer

Case Sex Age Tumor Origin Clinical data Laboratory data Treatment Outcome Ref.

1 M 79 Small intestine 
adenocarcinoma

Braun 
anastomosis 

after 22 
yr from 

gastrectomy

Syncope episodes, 
early satiety

Hypochromic anemia En block 
resection and 

Royx-en-Y 
gastrojejunal 
anastomosis

Disease free 9 
mo 

Kotidis, 2018

2 M 76 Small intestine 
adenocarcinoma

Braun 
anastomosis 

after 30 
yr from 

gastrectomy

Abdominal 
Discomfort, 

Melenas

Anemia En block 
resection and 

Royx-en-Y 
gastrojejunal 
anastomosis

Disease free 
2.5 yr

Kotidis, 
2018

3 M 78  Anaplastic large cell 
lymphoma

Efferent 
loop after 
30 yr from 

gastrectomy 

Hematemesis, 
melena

Normochromic 
anemia

En block 
resection and 

Royx-en-Y 
gastrojejunal 
anastomosis

Referred to 
hematology 
department 

Kotidis, 2018

4 M 79 Small intestine 
adenocarcinoma

Efferent 
loop after 
32 yr from 

gastrectomy

Asymptomatic Anemia Jejunectomy Disease free at 
17 mo

[23]

5 F 79 Duodenal 
adenocarcinoma

Duodenal 
stamp 40 
yr after 

gastrectomy

Fatigue and 
weakness for 3 mo

Anemia Resection of 
afferent limp

Disease free at 
12 mo

[24]
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gastrectomy with Billroth Ⅱ gastroenterostomy for benign peptic ulcer-two 
patients with adenocarcinoma originated in the Braun anastomosis and one 
patient with lymphoma of the efferent loop. All three patients were submitted to 
surgical resection of the tumor with Roux-en-Y reconstruction of the digestive 
tract. In the literature review, we only found one case of primary small-intestinal 
cancer that originated in the efferent loop after Billroth Ⅱ gastrectomy because 
of duodenal ulcer but none reporting Braun anastomosis adenocarcinoma 
following partial gastrectomy for benign disease. We also did not find any case 
of efferent loop lymphoma following gastrectomy. 

Research conclusions
Anastomotic gastric cancer following distal gastrectomy for peptic ulcer is 
a well-established clinical entity. However, malignancies of the afferent or 
efferent loop of the gastrointestinal anastomosis are extremely uncommon. The 
substantial diversion of the potent carcinogenic pancreaticobiliary secretions 
through the Braun anastomosis and the stomach hypochlorhydria, allowing 
the formation of carcinogenic factors from food, are the two most prominent 
pathogenetic mechanisms for those tumors.

Research perspectives
The “by-pass” path of the bile made by a Braun anastomosis added to a Billroth 
Ⅱ gastrectomy is the most prevalent hypothesis for the development of the 
two adenocarcinomas at the specific spot. Much more needs to be discovered 
about the ALCL ALK-negative type of lymphoma to make assumptions since it 
has not been studied for more than 20 years. However, we cannot be certain 
that the appearance of those small-intestinal tumors at those spots had a direct 
relation to the operations that occurred decades ago.
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