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Background: Bariatric procedures can induce a massive weight loss
that lasts for >15 years after surgery; in addition, they achieve
important metabolic effects including diabetes resolution in the
majority of morbidly obese patients. However, some bariatric
interventions may cause gastroesophageal reflux disease and other
serious complications. The aim of our study is to evaluate the risk
of cancer after bariatric surgery.

Methods:We conducted a review of the literature about the cases of
gastric cancer arising after any bariatric procedure, including a case
of adenocarcinoma incidentally discovered by the authors 6
months after laparoscopic adjustable gastric banding.

Results: Globally, 17 case reports describing 18 patients were
retrieved, including the case study by the authors. The diagnosis of
tumor was at a mean of 8.6 years after bariatric surgery, 9.3 years
after RYGB, and 8.1 years after restrictive procedures. The ade-
nocarcinoma represented most cases (15 patients, 83%). In the
patients with RYGB, the adenocarcinoma was localized in the
excluded stomach in 5 patients (83%) and in the pouch in 1 patient
(17%). After a restrictive procedure, the cancer was localized in the
pouch in 5 patients (62.5%), in the pylorus in 2 patients (25%), and
in lesser curvature only in 1 patient (12.5%).

Conclusions: There is a lack of evidence about a connection
between the late occurrence of gastric adenocarcinoma and the
bariatric surgery. For this reason, although the preoperative upper
endoscopy is still mandatory, there is no need for a regular endo-
scopic evaluation of patients after surgery.
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The worldwide epidemic of obesity and the global inci-
dence of cancer are both increasing. According to the

World Health Organization, obesity is rising by 30 million
cases per year,1 whereas the overall number of new cancer
cases will increase by 300,000 cases per year.2 Both obesity
and cancer contribute to increased worldwide mortality and
health care costs.

Several treatment strategies have been developed to
decrease obesity; these include prevention, lifestyle, behav-
ioral modification, and pharmacotherapy. The weight loss
effects of these strategies are marginally successful and,
therefore a surgical solution has been developed to provide
a long-term weight loss in obese patients. Bariatric proce-
dures can induce a massive weight loss that lasts for >15
years after surgery; in addition, they achieve important
metabolic effects including diabetes resolution in the
majority of morbidly obese patients.3 Although the epi-
demiologic association between obesity and cancer is cur-
rently well known, there is a lot of evidence that can
establish obesity as a significant risk factor for the devel-
opment of cancer4; the risk of esophageal and gastric cancer
after bariatric surgery has not been established.

We conducted a review of the literature about the
cases of gastric cancer arising after any bariatric procedure,
including a case of adenocarcinoma incidentally discovered
by the authors 6 months after laparoscopic adjustable
gastric banding (LAGB).

METHODS
The study was written according to the Preferred

reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement.

Literature Search Strategy
A comprehensive search was carried out in PubMed,

Ovid EMBASE, Scopus, and Cochrane Databases. The
search was performed for English and French articles
published from January 1, 2002 to June 30, 2013 relevant to
gastric cancer after bariatric surgery. The search string used
in PubMed was “gastric cancer OR gastric ade-
nocarcinoma” AND “obesity surgery” OR “laparoscopic
adjustable gastric banding” OR “gastric bypass” OR
“sleeve gastrectomy” OR “duodenal switch.” The reference
lists of all relevant studies were carefully examined to
identify any further studies to be included (Diagram 1).

Literature Screening
Study selection was accomplished through 3 phases of

study screening. In phase 1, the following types of studies
were excluded: reviews, letters, editorials, and papers
studying non-humans. In phase 2, abstracts were reviewed
for relevance and the full-text articles were obtained. The
review included all cases of obesity surgery with a diagnosis
of gastric tumor after intervention. The studies had to
describe Z1 of the following parameters: sex, age at
diagnosis, BMI at bariatric surgery and at diagnosis of
tumor, previous bariatric procedure, reported symptoms,
site and histologic pathways of tumor, elapsed time after
bariatric surgery, and tumor treatment.
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Case Report
L.L., a 37-year-old woman with morbid obesity (BMI

40 kg/m2) and hypertension as comorbidity, underwent
LAGB in October 2010. Preoperative upper gastrointestinal
endoscopy (UGE) did not reveal any pathology. At 6
months after removing infected port, a UGE was per-
formed to identify partial band erosion and a lesionof
about 8mm in the angulus (Fig. 1). Gastric biopsies showed
poorly differentiated adenocarcinoma with signet-ring cells.
Open total gastrectomy was performed removing en bloc
the eroded banding, followed by a Roux-en-Y recon-
struction. Histopathologic examination of the specimen
showed intramucosal adenocarcinoma of 2mm, without
evidence of perineural and vascular invasion (pT1sN0M0).
At the last follow-up in March 2013 her condition was well.

RESULTS
Globally, 16 articles and all case reports describing 17

patients were retrieved; the patients’ characteristics are
summarized in Table 1. The last patient is L.L, mentioned
in the table. Twelve patients were female (67%) and 6 were
male (33%); the mean age at diagnosis was 54.8 years. The
previous bariatric operation was a Roux-en-Y gastric
bypass (RYGB) in 7 patients and a restrictive procedure
(vertical banded gastroplasty, gastric band, silastic ring

FIGURE 1. Poorly differentiated adenocarcinoma with signet-
ring cells in the angulus.
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Medline, Ovid EMBASE databases queried for
SEARCH TERMS:

gastric cancer OR gastric adenocarcinoma” AND “obesity surgery” OR “laparoscopic adjustable gastric 
banding” OR “gastric bypass” OR “sleeve gastrectomy” OR “duodenal switch”

LIMITED TO
Publication date of 1 Jan 2002–31 Dec 2012

Records identified (n = 59)

Records excluded through abstract review:
- Studies published before 2002
- Case reports on esophageal cancer or 

other sites
- Irrelevant data

n = 35

Full-text articles assessed for 
eligibility 

(n = 24)

Full text article excluded:
- Cancer detected preoperatively

(n = 7)

Studies included in review (n = 17)

DIAGRAM 1. Flow diagram of the systematic literature search.
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vertical banded gastroplasty) in 9 patients. Only 1 patient
underwent a loop gastric bypass, and another patient was
operated on by a LAGB procedure removed 9 months later
because of total intragastric migration and followed by
RYGB. No case of cancer after sleeve gastrectomy was
reported.

The diagnosis of tumor was at a mean of 8.6 years (SD
6.4 y) after bariatric surgery, 9.3 years (SD 8 y) after
RYGB, and 8.1 years (SD 5.6 y) after restrictive proce-
dures. Pathologic findings were always reported, except for
a patient who underwent LAGB. The adenocarcinoma
represented most cases (15 patients, 83%), whereas a single
case of diffuse large B-cell lymphoma of the gastric fundus
and 1 case of intramural gastrointestinal stromal tumor

were reported.12 Four patients (22%) underwent palliative
therapy, whereas in the other cases (88%) surgery was
performed. In the patients who had undergone RYGB, the
adenocarcinoma was localized in the excluded stomach in 5
patients (83%) and in the pouch in 1 patient (17%). After a
restrictive procedure, the cancer was localized in the pouch
in 5 patients (62.5%), in the pylorus in 2 patients (25%),
and in lesser curvature in only 1 patient (12.5%) (Fig. 2).

In all case reports, the patients showed aspecific
symptoms of tumor, whereas our patient was asymptomatic
because of the early endoscopic diagnosis during follow-up
(pT1sN0M0). The most frequently reported symptoms were
epigastric/abdominal pain and dysphagia, nausea, vom-
iting, and weight loss. It is notable that abdominal or

TABLE 1. Literature-reported Data on the Gastric Cancer After Bariatric Procedures

References

Age

(y) Sex

BMI

Before

Surgery

BMI at

Diagnosis

of Tumor

Bariatric

Procedure

Reported

Symptoms

Tumor

Site

Time After

Bariatric

Surgery (y) Treatment

Zirak et al5 52 F — — SRVBG Epigastralgia and
anorexia; nausea
and vomiting

Pouch 2 Total gastrectomy plus
splenectomy and
lymphadenectomy

Papakonstantinou
et al6

46 M 49 23.6 VBG Vomiting, weakness,
and weight loss

Pylorus 6 Whipple
pancreaticoduodenectomy

Khitin et al7 57 F — — GBP Epigastric pain and
distention

Excluded
stomach

22 Resection of gastric remnant
and loop gastrojejunostomy
with proximal gastric
remnant

Jain et al8 67 F 56.8 — VBG Anemia and weight
loss

Pouch 15 Total gastrectomy

Hackert et al9 62 F 47.2 29.2 LB Epigastric pain Pouch 10 Near-total gastrectomy
Escalona et al10 51 F 42 27 GBP Epigastric pain,

nausea
Excluded
stomach

8 Total gastrectomy

Trincado et al11 52 F 45 — LB and
GBP

Epigastric pain Pouch 5 Esophagopouchectomy

De Roover et al12 66 M 44 — GBP Fever and
left shoulder
pain with anemia

B-cell
lymphoma

3 Distal gastrectomy

47 F — — VBG Dysphagia
and vomiting

GIST 12 Total
gastrectomy

Corsini et al13 57 M — — GBP Abdominal pain and
excessive weight
loss

Excluded
stomach

4 Palliative therapy

Babor and Booth14 61 F — — Loop
gastric
bypass

Dysphagia, nausea,
and vomiting

Pouch 29 Roux-en-Y
esophagojejunostomy

Harper et al15 45 F 48 — GBP Abdominal pain,
distension, and
constipation with
weight loss

Excluded
stomach

1 Palliative therapy (liver and
omental metastases)

Chebib et al16 60 M 35.5 55 VBG Massive upper GI
bleeding and
weight loss

Pouch 15 Total gastrectomy

Watkins et al17 44 M 50.6 23 GBP Upper abdominal
pain

Excluded
stomach

16 Remnant gastrectomy

Sun et al18 65 M — — GBP Dysphagia Pouch 5 Palliative therapy (hepatic
metastases)

Stroh et al19 65 F 46 36 LB Hematemesis Pouch 2.5 Exploratory laparotomy
Belhaj et al20 54 F — — SRVBG Vomiting, poor

appetite,
dysphagia, and
weight loss

Juxta-
pyloric

10 Neoadjuvant chemotherapy,
a subtotal gastrectomy

This study 37 F 40 37 LB None Lesser
curvature

0.5 Total gastrectomy

F indicates female; GBP, gastric bypass; LB, laparoscopic gastric banding; M, male; SRVGB, silastic ring vertical gastroplasty; VGB, vertical
gastroplasty.
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epigastric pain was always reported in the patients with
cancer of excluded stomach, whereas only 5 of the 8
patients with cancer in the pouch complained of pain or
dysphagia. Furthermore, the weight loss and the distension
were the most common symptoms after pain in patients
with cancer of remnant stomach, whereas the weight loss
with nausea or vomiting and upper GI bleeding were the
second most common symptoms in patients with cancer of
the pouch (Fig. 3).

DISCUSSION
The number of reported cases of gastric cancer after

different bariatric operations is very small with anecdotal
evidence, arising at least 10 years postoperatively. In
contrast, surgery for morbid obesity is increasing in all
industrialized countries and is becoming one of the most
common types of surgery. The global total number of
procedures in 2003 was 146,301, whereas in 2011 it was
340,768. The most commonly performed procedures were
RYGB 46.6%; sleeve gastrectomy 27.8%; adjustable gastric
banding 17.8%; and biliopancreatic diversion/duodenal
switch 2.2%.21

From the general surgery literature, the only available
data for a comparison, at least for RYGB, are about the
cancer risk in the gastric stump after gastrectomy for

benign disease (peptic ulcer surgery). The risk has been
recognized in the gastric stump with a 3-fold to 5-fold
increase compared with the general population. Carcinoma
classically develops 15 to 25 years postoperatively, most
often near the anastomotic site.22,23 In the case reports of
gastric cancer after RYGB, leaving out the B-cell lym-
phoma, 5 of the 6 lesions developed in the excluded
stomach.

Current surgical procedures for weight loss have been
otherwise shown to be effective in achieving a significant
and long-term weight loss with improvement or resolution
of obesity-related diseases.3 Furthermore, cancer incidence
is clearly increased in obese individuals4 and bariatric sur-
gery was associated with a significant reduction in cancer
incidence.24 It is interesting to note the prevalence of cancer
in the excluded stomach for the RYGB and in the pouch for
the restrictive procedures. This finding leads to a possible
pathophysiological mechanism, despite anatomic and
functional modification after the intervention. For adeno-
carcinoma of the pouch after restrictive procedures (ie,
gastric banding, VBG), the main pathophysiological
explanations are chronic GERD, chronic mucosal irritation
for the stasis of food and gastric acid, and finally the
presence of the gastric band. For cancer of the excluded
stomach in RYGB, it is notable that intestinal meta-
plasia and carcinogenesis are experimentally promoted by

FIGURE 2. Localization of gastric tumor after bariatric procedures.
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pancreaticobiliary reflux.25 In contrast, the presence of bile
in the excluded stomach is well described.26

Malignancy of the stomach after bariatric surgery may
be initially overlooked. In all case reports of gastric cancer
after bariatric procedures, the delay in diagnosis was
reported because the aspecific symptoms may be attributed
by the patient or by the surgeon to the effects of surgery.
After restrictive procedures, the symptoms may also be
attributed to dietary indiscretion.

The early diagnosis of our case was incidental, because
after the infected port was removed we decided to perform
a UGE to evaluate the band.27 This revealed partial band
erosion and the early lesion in the lesser curvature.

CONCLUSIONS
The association between a gastric adenocarcinoma and

a bariatric procedure is difficult to assess without a case-
control or a cross-sectional study, and on the basis of the
few reported anecdotal cases evidence-based data are
lacking for a link between the late occurrence of gastric
adenocarcinoma and the bariatric surgery.

Therefore, the institution of a surveillance program
started immediately after surgery is not validated. Never-
theless, when new upper digestive tract complaints occur in
any patient with an otherwise unremarkable bariatric sur-
gery follow-up, the diagnosis of gastric cancer should be
borne in mind. The UGE could be considered the best
choice in the diagnostic assessment of a patient with
symptoms suggestive of esophagogastric neoplasms, except
for exploring excluded stomach after RYGB. In this case,
the postoperative anatomy makes the distal stomach diffi-
cult to access by conventional endoscopy. Some authors
described different techniques allowing the bypassed
stomach to be studied, that is, virtual gastroscopy, CT,
double-balloon endoscopy, percutaneous endoscopy
through a gastrostomy, but up to date there are no evi-
dence-based data on diagnostic accuracy.17,28–30

The development of gastric malignancies is influenced
by many factors, not only by geographical, racial, and
socioeconomic differences in addition to lifestyle choices.
The multidimensional nature of these risk factors requires a
complete understanding of their influence in the develop-
ment of malignancy. As more bariatric operations are
performed each year, it is important that surgeons be aware

FIGURE 3. Most frequently reported symptoms in the gastric cancer after bariatric procedures.
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of potential malignancies involved with obesity. For this
reason, a preoperative upper endoscopy is mandatory
before bariatric surgery31,32 but it is still not necessary to
perform periodically an endoscopic exam after the inter-
vention.33 According to our findings, postoperative UGE
must be performed when some complications, such as
vomiting, port infection, or stop weight loss, occur.

Although the risk of the gastric cancer after bariatric
procedures seems to be extremely low, prospective epi-
demiologic studies are required to evaluate patient-related
or procedure-related risk. In contrast, it is evident that
bariatric surgery affects not only obesity-related cancers,
but with a broad effect also reduces the incidence of a
variety of cancer types.
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