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Esophagogastric cancer after bariatric surgery: systematic review of the literature

» Gitana Scozzari, M.D. Renza Trapani, M.D., Mauro Toppino, M.D., Mario Morino,
M.D.

Abstract
Background

Because the number of patients with a previous bariatric procedure continues to rise, it is
advisable for bariatric surgeons to know how to manage the rare event of the development
of an esophagogastric cancer. The aim of the study was to perform a systematic review of
all reported cases of esophagogastric cancers after bariatric surgery.

Methods

Systematic review of English and French written literature in MEDLINE and EMBASE
database.

Results

Globally, 28 articles describing 33 patients were retrieved. Neoplasms were diagnosed at
a mean of 8.5 years after bariatric surgery (range 2 months—29 years). There were 11
esophageal and 22 gastric cancers; although adenocarcinoma represented most cases
(90.6%), a tubulovillous adenoma with high-grade atypia, an intramural gastrointestinal
stromal tumor, and a diffuse large B-cell lymphoma of the gastric fundus were also
reported. Node involvement was reported in 14 cases, and distal metastases in 5. The
most frequently reported symptoms were dysphagia and food intolerance, vomiting,
epigastric pain, and weight loss. Surgery was performed in 28 patients, although 4
underwent only chemotherapy and/or radiotherapy and 1 received palliative care.
Reported mortality rate was 48.1%.

Conclusions

To date, it is not possible to quantify the incidence of esophagogastric cancer after
bariatric surgery because of the paucity of reported data. Nevertheless, because the main
concern is the delay in diagnosis, it is of critical importance to carefully evaluate any new
or modified upper digestive tract symptom occurring during bariatric surgery follow-up.

Keywords: Obesity, Bariatric  surgery, Esophageal cancer, Gastric cancer,
Esophagogastric cancer

The number of bariatric surgical procedures has dramatically increased worldwide in the
past few years as a result of the increasing prevalence of obesity and because of the
excellent results of bariatric surgery in terms of long-lasting weight loss, improvement in
obesity-related co-morbidities, and health cost reduction [1].

Because the number of patients with a previous bariatric procedure continues to rise, it is
advisable for bariatric surgeons to know how to diagnose and manage the rare event of
the development of an esophagogastric cancer in patients who have had bariatric surgery.
This is a very rare event, and the literature data are only in the form of isolated case



reports. The aim of the present study was to perform a systematic review of all reported
cases of esophagogastric cancers after bariatric surgery.
Back to Article Outline

Methods

A systematic review of English and French written literature was conducted in the
MEDLINE and EMBASE databases. Keywords used were gastric cancer, gastric
neoplasm, gastric tumor, gastric carcinoma, gastric adenocarcinoma, esophageal cancer,
esophageal neoplasm, esophageal tumor, esophageal carcinoma, and esophageal
adenocarcinoma, along with bariatric surgery, obesity surgery, gastric bypass, vertical
banded gastroplasty, gastric banding, gastric band, duodenal switch, sleeve gastrectomy,
sleeve resection, biliopancreatic diversion, excluded stomach, gastric bypass remnant,
bypassed stomach, and gastric fundus.

All abstracts retrieved were screened, and for each one deemed relevant, the full text was
obtained. The reference lists of all relevant articles were manually searched to identify any
further studies to be included. The search started with the 1990 data, because to the best
of our knowledge, the first case was reported in 1991 [2]; the last search was performed
on May 31, 2012.

The search was made on human patient studies, and the review included all cases in
which the tumor was located in the esophagus, at the esophagogastric junction, in the
gastric pouch, or in the bypassed stomach after a bariatric procedure.

Back to Article Outline

Literature review

Globally, 28 articles describing 33 patients were retrieved [2], [3], [4], [5], [6], [7], [8], [9],
[10], [11], [12], [13], [14], [15], [16], [17], [18], [19], [20], [21], [22], [23], [24], [23], [26], [27],
[28], [29]; patients’ baseline characteristics are summarized in Table 1, Table 2, Table 3.
Nineteen patients were females (57.6%) and 14 were males (42.4%); the mean age at
diagnosis was 55.1 years (range 38-71 ).



Table 1. Reported cases of esophageal gastric cancer after bariatric restrictive
procedures

Previous Years Localization
Author and C . after Histologic Cancer  Follow-up,
. . Gender Age,yr bariatric . .. of the Treatment .
publication year bariatric pathways staging mo
procedure tumour
surgery
Entire Surgery: total ADK,
Sweet, 1996 [3] F 53  VBG 13 gety: linitis T4bN2MO NR
stomach gastrectomy .
plastica
. . Surgery: total 12;  disease-
Zirak, 2002 [4] F 52 SRVBG 2 Gastric pouch ADK TINOMO .
gastrectomy free survival
Surgery:
. . Whipple
Papakonstantinou, -y, 46  VBG 6 Distal procedure; ADK  T4bNIMO 6; death
2002 [5] stomach .
adjuvant
chemotherapy
. . Surgery: total 6; disease-free
Jain, 2003 [6] F 67 VBG 15 Gastric pouch ADK T2N2MO .
gastrectomy survival
Surgery: band
removal;
Snook, 2003 [7] F so ~ Gastic g Distal esophageal  \pp ToNIMI  24; death
band esophagus stenting;
palliative
chemotherapy
Surgery:
palliative high
Hackert, 2004 [8] F 62 Gastric 10 Gastric  ~ (near  total) by T2bN?M1 NR
band pouch/cardia gastrectomy;
adjuvant
chemotherapy
Gastric Surgery: total .
Allen, 2004 [9] F 57 VBG 16 . ADK NR 15; death
pouch/cardia gastrectomy
Surgery: total 48;
De Roover, 2006 Distal gastrectomy; High-risk asymptomatic
[10] F 47 VBG 12 stomach Imatinib GIST with liver and
treatment lungs MTS
Gastric pouch
(and
Chebib, 2007 [11] M 60  VBG 15 incidental  Surgery: total e popNpgg 12 disease-
tubular gastrectomy free survival
adenoma  at
the pylorus)
Chemotherapy
Melstrom, = 2008 ;65 vBG 5 Distal and RTADK  T3NIMI  24;death
[12] esophagus esophageal
stenting
Exploratory
Stroh, 2008 [13] F 65  OBUC 350 Gastric pouch [PAOLOMY: N NR 5 days; death
band peritoneal
carcinomatosis
Korswagen, 2009 Gastric Distal RT for osseous “shortly _after
gen. M 43 2 ADK TIN?M1 diagnosis”;
[14] band esophagus metastases
death
Neoadjuvant
chemotherapy;
. Distal surgery: 24;  disease-
Belhaj, 2010 [15] F 54 SRVBG 10 ADK T2bN1MO .
stomach subtotal free survival
gastrectomy;

adjuvant



Years

Author and Preyloqs after Localization Histologic Cancer  Follow-up,
.. Gender Age,yr bariatric . .. of the Treatment .
publication year bariatric pathways staging mo
procedure tumour
surgery
chemotherapy

Surgery: band

Stauffer, 2011 M 66 Gastric 23 mo Distal rempvgl; ADK TIN+M?  9: death
[16] band esophagus palliative
chemotherapy
Scheepers, 2011 F 57 Sleeve 4 mo Distal Chemotherapy ADK TON1Mx 8; dlisease-free
[17] gastrectomy esophagus and RT survival

VBG = vertical banded gastroplasty; SRVBG = silastic ring VBG; CT = chemotherapy; RT
= radiotherapy; ADK = adenocarcinoma; MTS = metastases; NR = not reported.



Table 2. Reported cases of esophageal gastric cancer after gastric bypass:
esophageal and gastric pouch cancer

Author and Previous Years
. Age, L after Localization of Histologic Cancer  Follow-
publication Gender bariatric . Treatment .
bariatric the tumour pathways staging  up, mo
year procedure
surgery
M 54 RYGB 21 Distal Surgery: total ADK TINOMO 13;
esophagus esophagectomy death
Allen, 2004 72:
[9] : T
M 50 RYGB 14 Cardia Surgery: ADK TINoM?  disease
esophagogastrectomy free
survival
Surgery: transhiatal 12;
Trincado, . esophago-pouchectomy; disease-
2005 [18] F 32 RYGB > Gastric pouch adjuvant  chemotherapy ADK T3NIMO free
and RT survival
Babor, . Surgery: total
2006 [19] F 61 Loop-GB 29 Gastric pouch gastrectomy ADK T3NOMO NR
Barrett’s
. . 3.5;
Nguyen Surgery: metaplasia with disease-
suyen. g 51 RYGB 5 Cardia ' a  focus  of TINOMO
2006 [20] esophagogastrectomy . free
intramucosal .
. survival
carcinoma
DlStal, ‘to the . Tubulovillous
Rogers gastrojejunal Surgery: resection of the adenoma  with
gets, F 53 RYGB 8 anastomosis in small bowel and revision . NR NR
2007 [21] . .. high-grade
the proximal of the gastrojejunostomy .
. . atypia
alimentary limb
Sun, 2008 M 65 RYGB 5 GastrOJeJupal Pall}at.lve jejunostomys; ADK TIN+MI  2: death
[22] anastomosis palliative care
Distal
M 55 RYGB 2 mo Surgery: esophagectomy ADK TINOMO NR
esophagus
Melstrom, 24:
2008 [12] ; ease.
M 58 RYGB 3 Distal Surgery: esophagectomy ADK TisNOMO disease
esophagus free
survival
Neoadjuvant
. chemotherapy and RT; 12;
ZK(;*(;;?%] M 45 RYGB  20mo ?;gt‘ﬂa s surgery: ADK T2NOM? brain
phag esophagogastrectomy; MTS

adjuvant chemotherapy

RYGB = Roux-en-Y gastric bypass; RT = radiotherapy; ADK = adenocarcinoma; MTS =
metastases; NR = not reported; ? = data not available.



Table 3. Reported cases of gastric cancer after gastric bypass, excluding stomach cancer

Author and Previous Years after

publication  Gender Age, bariatric bariatric Localization Treatment Histologic CanFer Follow-up,
T of the tumor pathways staging mo

year procedure  surgery

Raijman, 1991 Excluded r aMI 2.

2] F 38  Loop-GB 5 stomach Surgery: distal gastrectomy ADK T4bN?M? 3; death
2 separate . oo

Lord, 1997 F 71  Loop-GB 13 Excluded Surgery: distal gastrectomy polypoid TINOMO 3 dls.edse-

[24] stomach free survival
ADK

Khitin, 2003 Excluded e

[25] F 57  Loop-GB 22 stomach Surgery: distal gastrectomy ADK T3N+MO NR

Escalona, Excluded Surgery: total gastrectomy; R

2005 [26] F >I RYGB 8 stomach adjuvant chemotherapy ADK TAN3MO  7; survival

Corsini, 2006 Banded Excluded Surgery: palliative 9 2.

[27] M >7 RYGB 4 stomach gastroenterostomy ADK T4bN+M?  3; death
Diffuse large 10;  clinical

De Roover, M 66 RYGB 3 Excluded Su.rgery: distal gastrectomy; B-cell and' )

2006 [10] stomach adjuvant chemotherapy radiologic
lymphoma .

remission
Surgery: palliative
Harper, 2007 Banded Excluded decompressive gastrostomy s A A
(28] F 4 Rrycs ! stomach tube; palliative TADNAM’  4; death
chemotherapy and RT
Watkins, 2007 Excluded T i
[29] M 44 RYGB 18 stomach Surgery: distal gastrectomy ADK T3NOMO  26; death

RYGB = Roux-en-Y gastric bypass; RT = radiotherapy; ADK = adenocarcinoma; MTS =
metastases; NR = not reported ; ? = data not available.

The previous bariatric operation was a restrictive procedure in 15 patients (45.5%),
namely, a vertical banded gastroplasty (VBG) in 9 patients, a gastric band in 5, and a
sleeve gastrectomy in 1, and 18 patients (54.5%) underwent a gastric bypass (loop gastric
bypass [loop-GB] in 4 patients and Roux-en-Y gastric bypass [RYGB] in 14).

Neoplasms were diagnosed at a mean of 8.5 years after bariatric surgery, ranging 2
months to 29 years. Overall, there were 11 esophageal and 22 gastric cancers. In patients
with a previous restrictive procedure, tumors were localized in the esophagus in 5 patients
and in the stomach in 10; in patients with a previous loop-GB, all tumors were located in
the gastric pouch; in patients who had undergone RYGB, the cancer was localized in the
esophagus in 6 and in the stomach in 8; among the latter, 3 were located in the gastric
pouch and 5 in the bypassed gastric remnant.

Pathologic findings were reported in 32 patients; although adenocarcinoma represented
most cases (29 patients, 90.6%), a tubulovillous adenoma with high-grade atypia [21], an
intramural gastrointestinal stromal tumor (GIST) [10], and a diffuse large B-cell lymphoma
of the gastric fundus [10] were also reported. Node involvement was reported in 14
patients, and distal metastases was reported in 5. Cancer staging is reported in Table 1,
Table 2, Table 3.

Nine studies reported data on preoperative upper endoscopy; in 4 of them [14], [17], [22],
[28], a preoperative endoscopy had not been performed, and in 5 studies, a preoperative
endoscopy had been performed [7], [9], [13], [20], [27]. Among these studies, there was 1
normal endoscopic appearance [13], 1 patient with gastric pouch ulcerations [7], 1 patient
with intestinal metaplasia in the stomach [27], and 2 patients with Barrett’s esophagus [9],
[20]. In the latter 2, an adenocarcinoma of the esophagogastric junction developed 21
years [9] and 5 years [20] later. In the first patient [9], the upper endoscopy found no atypia
in the columnar-lined esophagus 16 years after RYGB, although atypia was found 18.5
years after RYGB. Afterward, the patient failed to have an endoscopic surveillance until
dysphagia onset and subsequent adenocarcinoma diagnosis. In the 4 studies reporting
that preoperative endoscopy had not been performed [14], [17], [22], [28], cancer



diagnosis was reported at a mean of 25 months after surgery (range 4—60 months), and in
the 5 patients with preoperative endoscopy [7], [9], [13], [20], [27], cancer diagnosis was
reported at a mean of 92.8 months (range 32-252 ; P = ns).

Preoperative detection of Helicobacter pylori (Hp) was available only in 4 studies [11], [13],
[15], [27]; in 2 of them, Hp testing had not been performed [11], [15], and in 2 studies, it
had, proving positive in 1 case [27] and negative in the other [13]. At the cancer diagnosis,
Hp detection was reported in 6 patients [6], [10], [11], [22], [24], [27], proving positive in 2
of them [6], [27].

The most frequently reported symptoms were dysphagia and food intolerance, vomiting,
epigastric pain, and weight loss; symptom frequency is summarized in Table 4. Reported
diagnostic examinations were upper endoscopy, abdominal computed tomography (CT),
upper gastrointestinal (Gl) contrast series, and less frequently, chest CT, positron
emission tomography (PET), magnetic resonance imaging (MRI), endoscopic ultrasound,
abdominal ultrasound (US), and x-ray . Surgery was performed in 28 patients, 4 patients
underwent only chemotherapy and/or radiotherapy, and 1 patient underwent palliative
care.

Table 4. Frequency of reported symptoms

Symptoms Number of patients with reported symptoms
Dysphagia/food intolerance 14
Nausea/vomiting/regurgitation 13

Abdominal/epigastric pain 11
Weight loss 10
Anemia 5
Melena 3
Heartburn 3
Anorexia 3
Fever 2
General malaise 2
Abdominal distention 2
Early satiety 1
Upper gastrointestinal bleeding 1
Left shoulder pain 1
Back pain 1

Follow-up data were available in 27 patients; mean follow-up length was 14.7 months
(range 5 days—6 years). Among these 27 patients, death was reported in 13 (mortality rate
48.1%), at a mean of 10.8 months after cancer diagnosis (range 5 days—26 months).
Disease-free survival was reported in 11 patients, with a mean follow-up of 17 months
(range 3—24 months), whereas 3 patients survived with metastases.

In 8 patients, a tumor was diagnosed within 3 years after bariatric surgery (range 2—32
months). These 8 patients had had a VBG in 1 case [4], a gastric band in 3 [13], [14], [16],
a sleeve gastrectomy in 1 [17], and a RYGB in 3 [12], [23], [28]. In this group of patients,
preoperative upper endoscopy had not been performed in 3 patients [14], [17], [28] and
had been performed in 2 patients [4], [13], revealing normal appearance. In 3 patients, no
data were available regarding preoperative workup [12], [16], [23]. Among these 8



patients, disease-free survival was reported in 2 patients [4], [17] and survival with brain
metastases was reported in 1 [23]. Mortality was reported in 4 patients [13], [14], [16], [28],
and follow-up data were not available in 1 patient. Thus, mortality rate in this group was
57.1% compared with 45.0% in patients who had a tumor>3 years after surgery (P = ns).

Discussion

Several epidemiologic data linking obesity and esophagogastric neoplasms are available
to date [30], especially for esophageal cancer. In a meta-analysis of 5000 patients with
esophageal or cardia carcinoma, a body mass index (BMI)>25 was associated with
increased risk, with odds ratio of 2.0 for women and 2.2 for men [31]. This relationship
appears to be related to the significant increase of gastroesophageal reflux disease
(GERD) and erosive esophagitis in obese patients [31], [32], with subsequent higher risk of
Barrett’'s esophagus and esophageal carcinoma, and to the carcinogenic effect of
hormones, including insulin and insulin-like growth factor, which is typically increased in
obese patients [33].

In obese patients undergoing bariatric procedure, the actual incidence of
gastroesophageal neoplasm onset is not completely understood because of the scarce
literature available. From general surgery literature, it is known that Billroth |l gastrectomy
is associated with a 3-fold increase in risk in the proximal gastric remnant compared with
the general population [34]; however, in a bariatric surgery population, Melstrom et al. [12]
reported that in a series of 2875 patients who had bariatric procedures, 3 patients had
high-grade dysplasia or adenocarcinoma of the cardia, resulting in an incidence rate of
1%.

From a pathophysiologic point of view, post—bariatric surgery anatomy may increase
carcinogenic risk. Gastric mucosal changes have been described after bariatric
procedures [35], and the reported cases of gastric carcinoma classically arise in a milieu of
intestinal metaplasia, atrophy, and foveolar hyperplasia both in restrictive procedures and
in RYGB remnant. In the post-VBG gastric carcinoma reported by Chebib et al. [11], there
was florid mucosal atrophy, intestinal metaplasia, and foveolar hyperplasia at the
perimeter of the gastric pouch adenocarcinoma and atrophy and metaplasia in the
remainder of the pouch and stomach, and in Corsini et al. [27] the mucosa surrounding the
antral adenocarcinoma in a patient who had undergone RYGB was found to have
intestinal metaplasia.

For esophagogastric neoplasms after restrictive bariatric procedures (i.e., gastric banding,
VBG, and sleeve gastrectomy), the main pathophysiologic explanations are chronic
GERD, which can promote Barrett’'s esophagus development [36]; stasis of food and
gastric acid in the pouch causing chronic mucosal irritation [6], [9]; and local irritation
caused by the presence of the gastric band [8]. Chronic GERD may represent an
important risk factor, because the association between restrictive procedures and de novo
or worsened GERD symptoms has been clearly described [37]. Chronic GERD may be
related to higher incidence of Barrett’s esophagus [36]; although the actual incidence of
Barrett's esophagus in restrictive procedures is unknown, the link between chronic GERD
and metaplasia is well established, as is the fact that patients with>2 cm of Barrett’s
mucosa are 30—40 times more likely to develop adenocarcinoma of the esophagus than
the general population [38]. Also, the presence of the band may have significant effects
[35], [39]. Negri et al. [35] reported in a study of 31 VBG patients that, although in most
cases the proximal pouch and distal pouch were macroscopically normal, the transitional
zone showed pathologic findings. The effects of the mesh may be related not only to the
foreign body itself, which can cause adhesion and local reaction [35], but also to the
internal pressure against the mucosa and the decreased blood flow with consequent



decrease in parietal cell numbers and metaplastic changes in the mucosa, which may
progress to malignancy [6], [10], [39]. Furthermore, the gastric band can induce
esophageal dysmotility in the long-term follow-up [40], thus worsening the effects of distal
esophagus exposure to gastric acids. Other potential carcinogenic mechanisms after
restrictive procedures may be food stasis with impaction and/or friction of the gastric
mucosa [3], [8], [35] and the prolonged contact between the gastric pouch mucosa and
food or other exogenous carcinogens related to decreased gastric emptying.

RYGB, one of the most widely used bariatric procedures, involves the risk of neoplasms
both in the gastric pouch and in the excluded, bypassed stomach; the risk in the latter site
is not completely understood, because although the distal stomach is excluded from
contact with exogenous carcinogens, it may suffer from prolonged contact with
pancreaticobiliary reflux with pooled bile [2], [5], [18], [25], [41], which has been reported to
promote intestinal metaplasia and carcinogenesis experimentally [42]. The presence of
bile in the excluded stomach is well described. Kuga et al. [43] found bile in the excluded
stomach in 68.6% of 35 patients, and Sundbom et al. [44] found scintigraphically bile reflux
in 36% of patients. On the other hand, Inoue et al. [45] reported a protective effect of
RYGB against diet-induced gastric cancer in a rodent model, with an impressive 4-fold
reduction in incidence, explained by the authors by the lack of direct contact with
carcinogens, lower bile reflux, and a lower bacteria concentration in the gastric content.
Also, in the RYGB excluded stomach, frequent mucosal changes have been described. A
recent study [46] on a rodent model of RYGB reported a higher bacterial and fungal count
in the gastric remnant mucosa and a higher incidence of atrophy, intestinal metaplasia,
and neutrophilic polymorphonuclear inflammation than in sham-operated rats. In human
studies, various type of chronic gastritis (erythematous, erosive, hemorrhagic, and
atrophic) have been described in the gastric remnant in percentages of up to 100% of
patients [43], [47], and in the 10-12 % of cases histologically confirmed, intestinal
metaplasia has been reported [47].

Finally, a specific concern of RYGB is its role in the physiology of esophageal reflux. On
one hand, a positive effect on acid reflux is well described, with postoperative clinical and
endoscopic improvement [48] to a degree even superior to fundoplication [49], leading
some authors to advocate the RYGB as the most effective antireflux procedure. Moreover,
in some patients, a regression of Barrett’'s metaplasia has been reported, both in short-
segment and in long-segment Barrett’s esophagus [50]. On the other hand, the presence
of bile in the gastric pouch has been recently recognized as a possible cause of
postoperative pain and dysphagia in patients who have had RYGB [51], [52], and our
unpublished personal data on postoperative esophageal impedance-pH have clearly
shown the presence of bile reflux after RYGB in most patients. Although the actual effects
of Roux-en-Y reconstruction on bile esophageal reflux are still under debate, alkaline reflux
is widely accepted as contributing factor for esophagitis [53], Barrett’'s esophagus [54],
[55], and adenocarcinoma development [56], [57], [58], [59], [60].

The role of Hp has been investigated in several studies, which have pointed out that Hp
may persist in the excluded stomach after RYGB in up to 20% of patients even if routinely
eradicated when present before surgery [43], [47]; this evidence strongly strengthens the
indication to preoperative assessment and adequate eradication.

Diagnostic assessment

The main concern in esophagogastric neoplasms after bariatric procedures is the delay in
diagnosis, because the symptoms may be attributed by the patient to the effects of
surgery; furthermore, the patient may be happy with further weight loss, thus delaying the
access to medical assessment.



When a patient who has had previous bariatric surgery presents with symptoms
suggestive of esophagogastric neoplasms, it is vital to exhaustively study the upper Gl.
Upper endoscopy has a critical importance in the diagnostic evaluation. During this
evaluation, it is important to obtain a complete dilation of any strictures that could hamper
the evaluation of the whole stomach. In the case reported by Sweet et al. [3], endoscopy
found a marked stenosis of the pouch outlet with no evidence of mass or ulceration within
the pouch, but once the outlet was dilated, a narrowed outlet with suboptimal filling of the
remainder stomach could be seen on the subsequent contrast study, leading to surgical
exploration.

In the case of RYGB, the postoperative anatomy renders the distal stomach difficult to
access by conventional endoscopic and radiologic investigation, and this has led several
authors to describe different techniques allowing the bypassed stomach to be studied.

CT can be used to evaluate any distention of the gastric remnant, but mucosal
abnormalities cannot be assessed, and the use of oral contrast will not opacify gastric
remnant; thus, small or early lesions can be misdiagnosed [29]. A virtual gastroscopy
approach was described by Silecchia et al. [61] in 2002. By percutaneous puncture, the
excluded stomach was filled with saline solution or air, enabling a thin slice image
acquisition of the distended stomach and duodenum to be obtained, which gave, in the
opinion of the authors, an excellent intraluminal view. More recently, Alva et al. [62]
described a similar technique that was completely noninvasive. The authors obtained the
distention of the excluded stomach by means of ingested effervescent granules, thought to
act by generating gas with the potential to reflux in the excluded stomach. Although more
detailed than standard CT, virtual gastroscopy has the same limitations as the former,
because it may not reveal fine mucosal details, thus misdiagnosing early lesions, and it is
impossible to obtain samples for histologic evaluation.

Post-RYGB endoscopic evaluation has been described, both via a retrograde approach
and with double-balloon technique. Retrograde endoscopy via the biliopancreatic limb has
been reported [24], [41], with several authors reporting the use of a pediatric colonoscope
[41]. Failures of this approach can result from too narrow of a gastrojejunostomy or from
the inability to advance the endoscope beyond the angulations of the jejunojejunostomy or
the ligament of Treitz. The double-balloon endoscopy was described by Yamamoto et al.
in 2001 [63]. This method involves the use of 2 balloons, 1 attached to the tip of the
endoscope and the other at the distal end of the overtube; when inflated, the balloons
make it possible to straighten the small bowel, preventing loop formation and avoiding
postoperative abdominal adhesions. In 2005, Sakai et al. [64] reported successfully
reaching the excluded stomach in 5 of 6 patients, and both Kuga et al. [43] and Safatle-
Ribeiro et al. [47] reported a success rate of 87.5%.

Endoscopic evaluation of the bypassed stomach has also been described by a
percutaneous approach. This approach involves creating a percutaneous route by a long-
needle puncture of the excluded stomach under radiologic CT or US guidance followed by
percutaneous endoscopy through a gastrostomy [65] or a gastrostomy tube introduced into
the excluded stomach by a radiopaque marker inserted during the RYGB operation and
allowing radiologic localization of the bypassed stomach [66]. More recently, Watkins et al.
[29] recommended performing routinely a gastropexy of the antral area on the inside
surface of the abdominal wall, encircling the edges of the site by a radiopaque marker.
Other authors have also described laparoscopic-assisted transgastric endoscopy [67].

To overcome the potential problems arising from the bypassed stomach, Cariani et al.
described in 2003 a functional RYGB where a band surrounding the gastrogastric outlet
allows access from the stapled gastric pouch into the distal stomach [68], [69]. This
technique, also called gastric bypass-on-VBG, acts functionally like a standard RYGB, with
similar reported weight loss results [70], but allows access from the gastric pouch to the



gastric fundus, which can be easily evaluated by endoscopic and radiologic studies. Given
the clinical delay, technical difficulties, and diagnostic power limits of the available
diagnostic tools, most authors recommend continual periodic endoscopic surveillance after
bariatric procedures [4], [5], [11], [17], [19], [22], [43].

Preoperative screening

Several authors recommend routine preoperative upper endoscopy before bariatric
surgery [12], [13], [14], [16], [22], because a consistent percentage of patients may have
preoperative pathologic features that should be treated before surgery or involve changing
the type of surgery. For instance, a patient who is positive for Hp preoperatively can be
treated before surgery; as also recommended by other authors [26], in our department the
preoperative evaluation of patients undergoing bariatric procedures routinely includes
upper Gl endoscopy and eradication of Hp, if detected. Moreover, preoperative biopsy
findings can indicate strict postoperative follow-up, such as in the case of mucosal
metaplasia [12]. In patients in whom intestinal metaplasia is detected before RYGB, some
authors recommend the resection of the bypassed stomach to reduce the risk of future
complications [71]. Some cases of esophagogastric neoplasms may also be present
before surgery, thus leading to a change in surgical plans. Recently, a case of esophageal
carcinoma discovered after laparoscopic sleeve gastrectomy was described only 4 months
after surgery [17], underlining the critical importance of extensive preoperative evaluation.
In the present review, patients who had not undergone preoperative endoscopy were
diagnosed with cancer at a shorter follow-up time than those with preoperative endoscopic
assessment (25 versus 93 months); although not statistically significant, this difference has
an undeniable clinical significance.

The actual percentage of pathologic findings in preoperative endoscopy is still being
debated but seems to be consistent. In a retrospective analysis of 169 patients who had
undergone upper endoscopy before RYGB, Barrett's esophagus was present in 1.3% of
patients and other pathologic features, such as esophagitis, in 66.6% [72]. Sharaf et al.
[73] reported a clinically significant lesion in 61.5% of 195 patients undergoing
preoperative upper endoscopy. One of the few prospective studies [74], based on 626
patients, found endoscopic abnormalities in 46% of patients, with the most common
findings being gastritis (21%) and esophagitis (16%). Also, a case of gastric cancer was
found, thus underlining once again the importance of preoperative evaluation. An
important aspect of this study was that the patients’ ages were associated with abnormal
endoscopy, as the patients with abnormal endoscopy were significantly older than those
with normal endoscopic findings. Boru et al. [75], in a wide retrospective analysis of cancer
incidence in more than 1330 obese patients, reported 2 GISTs with borderline malignancy,
1 diagnosed intraoperatively and 1 preoperatively, and a case of gastric adenocarcinoma
diagnosed during preoperative evaluation.

On the other hand, in 448 consecutive preoperative endoscopy studies in bariatric
patients, positive findings leading to a change in medical treatment were found in 18% of
patients, and a change in the timing or surgical technique was needed in only 1% of
patients [76].

Conclusions

We recognize as a main limitation in the present study the fact that the evidence level of
the available literature is low, because all reported cases were in the form of isolated case
reports. Consequently, given the lack of prospective epidemiologic data, it was not
possible to analyze the real incidence of esophagogastric cancer in bariatric patients,



because the reported cases were derived from bariatric series of unknown size and came
from different countries, thus no incidence comparisons could be made with the general
population. Furthermore, the limited sample size did not allow identification of patient- or
procedure-related risk factors. Despite these limits, the present study is the first to
systematically review all the reported cases of esophagogastric cancer in patients who
have had bariatric surgery.

We can conclude that, in light of the available literature, it is not possible to quantify the
incidence of esophagogastric cancer after bariatric surgery because of the paucity of
reported data. Although the risk appears to be low, considering the number of reported
cases compared with the number of bariatric procedures performed annually worldwide, it
may be affected by the retrospective, anecdotal report of cases, thus strongly underlining
the need for wider, epidemiologic studies. Furthermore, because it is possible that a
number of esophagogastric cancer cases have not been reported, it is advisable that the
bariatric community makes all efforts to publish all cases encountered and share its
experience to allow a more precise comparison between the post-bariatric surgery and
general population. Although the incidence of esophagogastric cancer in patients with a
previous bariatric procedure, namely in patients with an excluded stomach, does not seem
to be greater than in the general population, it is critically important to bear in mind that
patients who have had bariatric surgery represent an ever-increasing population that
includes many adolescents.

The main concern in esophagogastric neoplasms after bariatric procedures is the delay in
diagnosis, because the symptoms may be attributed to the effects of surgery. Because the
investigation of new or modified upper Gl symptoms may allow earlier diagnosis, it is of
critical importance to carefully evaluate any new or modified upper digestive tract symptom
occurring during bariatric surgery follow-up . Furthermore, although preoperative
endoscopy may detect abnormalities and guide future evaluations, several authors also
recommend long-term follow-up, with periodic endoscopic surveillance.
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