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ABSTRACT

Sleeve gastrectomy has become the most performed bariatric surgery technique in the
world. This bariatric technique has been related to the appearance of gastroesophageal
reflux and recently with de novo Barrett’s esophagus. It is not clear that this leads to an
increased incidence of esophageal adenocarcinoma. In this review we analyze the current
scientific literature to try to answer the true incidence of Barrett’s esophagus and adeno-
carcinoma after sleeve gastrectomy, and whether these data should make us change the
indications for this technique.

© 2023 AEC. Published by Elsevier Espafia, S.L.U. All rights reserved.

Eséfago de Barrett y cancer de esofago tras gastrectomia vertical. (Mito o
realidad?

RESUMEN

La gastrectomia vertical se ha convertido en la técnica de cirugia baridtrica mas realizada en
el mundo. Esta técnica bariatrica se ha relacionado con la aparicién de reflujo gastro-
esofagico y recientemente con el eséfago de Barrett de novo. No queda claro que esto
conlleve un aumento en la incidencia de adenocarcinoma de eséfago. En esta revisiéon
analizamos la bibliografia actual para intentar responder a la verdadera incidencia de
esofago de Barrett y adenocarcinoma tras la gastrectomia vertical, y si estos datos nos
deben hacer cambiar las indicaciones para esta técnica.
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Vertical sleeve gastrectomy (VSG) has been the most perfor-
med bariatric surgery technique worldwide since 2015," at
58.5% between 2014 and 2019.7 Onset of gastro-oesophageal
reflux (GOR) after VSG is a controversial topic. Following the
publication by Braguetto and Csendes® in 2016 highlighting the
presence of de novo Barrett’s oesophagus (BO) after VSG, there
have been numerous publications addressing this issue.
Alarm was raised in 2017 following the publication of the
Italian study by Genco et al.* where the incidence of de novo
BO was 17.2% after VSG. Subsequent meta-analyses studying
the occurrence of BO after VSG show incidences between 85%°
and 11.6%.° The IFSO 2020 position statement puts the
incidence at 4.6%.”

Because GOR is asymptomatic in a high percentage of
patients undergoing VSG, and the consequences in the form of
oesophagitis or BO are potentially serious, endoscopic follow-
up is recommended, even if asymptomatic.’

In Spain, according to the multicentre study led by Ferrer
etal.? 5 years after VSG, de novo reflux appeared in more than
50% of patients, oesophagitis in more than 30%, and in
contrast to the data from the meta-analyses cited, de novo BO
appeared in only .9% of patients.

When comparing different bariatric techniques, GOR
symptoms worsen after adjustable gastric banding (AGB)
and VSG, improve in Roux-en-Y gastric bypass (RYGB), and
remain unchanged in one-anastomosis gastric bypass. Erosive
oesophagitis occurs in 74% of VSGs, 42% of AGB, and 22% of
bypasses (Roux-en-Y and one-anastomosis). BO was found
only after VSG (16.8%). This multicentre study confirms that
VSG has a higher rate of GOR, oesophagitis, and BO.’

However, some authors suggest that the presence or
absence of GOR should be established before and/or after
VSG by high-resolution manometry and pH monitoring, given
that the signs and symptoms of GOR are not sufficient to
demonstrate it.’° This would make it possible to determine
preoperatively which patients are at risk for GOR and would
benefit from an antireflux technique such as RYGB.

Routine gastroscopy prior to bariatric surgery is also
controversial. A meta-analysis of 6,845 patients showed
changes in the initial surgical plan in 7.8% of cases. These
changes included: hiatal hernia repair, delay of surgery to
resolve gastritis or peptic ulcer, change of surgical technique,
or endoscopic resection of suspicious lesions. In 27.5% of
patients, endoscopy resulted in a change in medical treatment
to eradicate Helicobacter pylori or initiation of proton pump
inhibitors (PPIs) to treat gastritis or reflux.’' This has led
societies such as the American Society for Metabolic and
Bariatric Surgery to recommend preoperative gastroscopy as
routine from 2021.™ The presence of BO or a large hiatal hernia
would contraindicate VSG, reinforcing the recommendation
for preoperative gastroscopy.'*

The rate of conversion from VSG to RYGB due to GOR ranges
from 3.1% in the meta-analysis by Guan et al. (2019)"° to 4% in
the meta-analysis by Yeung et al. (2020).°> In a recent
multicentre study evaluating patients undergoing VGS at 15
years, Felsenreich et al. (2021)** describe GOR conversion rates
of 18.9%, which could be influenced by including patients
operated during the learning curve of the technique. In
addition to technical issues, appropriate selection of patients
for VGS may reduce the incidence of postoperative GOR. The

presence of a gastric band or preoperative GOR seem to be
factors that worsen post-operative GOR.™

It seems clear that post-VSG GOR is due to functional or
mechanical changes such as transhiatal migration of the VGS,
stenosis, and incompetence of the lower oesophageal
sphincter. The onset of post-VGS GOR is higher than 30%,
although with large variations between groups (22%-50%).
Therefore, patients should be informed of the possibility of
reconversion in .5%-7% of cases. Endoscopic follow-up every
2-3 years after VGS is also essential. The recommended
conversion is to RYGB, and repair is recommended if hiatal
hernia is found.*”

Given the high number of VGS performed worldwide, and
based on some publications,*® we may be creating a serious
problem with an unprecedented incidence rate of BO. The risk
of BO in the general population is only 1%-2%,' therefore, if
estimates are correct, by performing VGS we could be creating
a population with an up to 6-fold risk for developing BO. If BO
progresses to oesophageal adenocarcinoma (OAC), there
would be a limitation in reconstruction, requiring coloplasty,
a more complex technique with greater morbidity than gastric
interposition.”” However, although these concerns are logical,
they remain unsubstantiated hypotheses in the literature,
particularly the onset of OAC after VGS, which is limited to
isolated cases.'® Some studies even suggest a reduction in the
rate of OAC after bariatric surgery, but given that the incidence
rate of OAC is low, these analyses should be viewed with
caution as the incidence may vary over time.*® The time factor
is important as the risk of developing OAC is approximately
.33% per year for patients without dysplasia and .19% per year
for short-segment BO.?° Therefore, there remains a risk of a
substantial delay between index surgery (VGS) and the
development of cancer.

When analysing the prevalence of cancer in obese
patients, the increase compared to non-obese patients is
striking. In a retrospective study on a database of more than
15 million US patients, morbidly obese patients who did not
undergo surgery, those who underwent VGS and those who
underwent BPG surgery in the period 2010-2018 with a follow-
up of 5 years were distributed homogeneously according to
their comorbidities into 3 groups with a 1:1:1 ratio. The non-
operated group developed cancer of any type more frequently
(4.61 vs. 3.47 vs. 3.62%; p < .0005) and the same was true for
obesity-related cancer (4.82 vs. 3.48 vs. 3.52%; p < .0005). In
those who did not undergo surgery, the increased incidence
of colon, lung, liver, ovarian, and womb cancer is noteworthy.
No significant differences were observed in stomach or
oesophageal cancer, among others. Among the operated
patients, the risk of any type of cancer was reduced by 25.7%
(VGS) and 22.2% (GBP), and of obesity-related cancer by 29%
and 28%, respectively.”

When specifically studying the incidence of oesophageal or
gastric cancer after bariatric surgery, in a retrospective,
multicentre, observational study of patients operated on
between 1985 and 2020 (OGMOS study),?” the interval between
bariatric surgery and cancer diagnosis was 5.9 + 4.1 years
after VGS, compared to 9.4 + 7.1 years after RYGB, 10.5 + 5.7
years after adjustable gastric banding, and 2.0 + 1.4 years after
one-anastomosis GB. Tumour location was equally distributed
in the oesophagus, oesophago-gastric junction, or stomach
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after VGS or RYGB. Adenocarcinomas accounted for 82.9%.
One third of the patients had metastases at diagnosis. Because
this is a retrospective study and the total number of patients
who underwent surgery is not known, the incidence rate of
oesophago-gastric cancer in this population cannot be
calculated.

If the presence of GOR and BO has been associated with an
increased incidence of OAC in the general population, it would
seem logical to assume that an increase in GOR and BO after
VGS would be associated with an increase in OAC. Let us
examine what is true about this hypothesis. Based on a
database of 48,991 bariatric surgery patients from New York
State (USA) between 1995 and 2010, only 21 patients had OAC
(-043%). They found no differences between surgical techni-
ques. However, they did find an increase in OAC in the
bariatric surgery population compared to the general popu-
lation (.0028%).”

The Italian group, led by Genco et al. published a series of 3
patients who developed OAC after VGS. They were diagnosed
27.3 + 7.6 months after the surgery.?* Although the number of
cases is low, the short time between VGS and OAC is
noteworthy. A recent review article found 31 cases of OAC
after RYGB or VGS. The common feature is the presentation as
dysphagia and affecting the distal oesophagus or oesophago-
gastric junction.?

A Canadian study analysed a population of patients
undergoing reflux- prone surgery (VGS and duodenal switch),
another population theoretically protected against GOR
(RYGB), and a population of obese non-operated patients
(control). With a mean follow-up of 7.6 years, they found 8
cases of OAC after bariatric surgery, with no significant
differences between surgical groups. The risk of OAC was
higher for the VGS group compared to the control, but the
difference disappeared after adjusting for confounding fac-
tors.?®

In our experience, following published studies warning of
the increased incidence of BO after VGS, we performed a
gastroscopy on all patients undergoing VGS and found 33% of
patients with oesophagitis and one patient with high-grade
dysplasia on a BO that required endoscopic mucosal resection
and radiofrequency ablation of the BO.”’

Conclusions

The incidence of BO after VGS, a widely performed surgery
worldwide, and its potential for malignancy, have opened up
the debate regarding the indication and follow-up of VGS. The
rapid transformation to BO after VGS compared to that
occurring in non-operated patients with GORD suggests that
the aggression of the reflex is more potent. Determining the
malignancy potential of post-VGS BO is critical for decision
making because obese patients undergoing surgery are young
and the potential GOR onset may be long. Until this is clarified,
it seems prudent to limit the indications for this technique. We
should be stricter in selection, avoiding those with clinical or
endoscopic findings of GOR or BO. It is essential to perform an
endoscopic study prior to surgery, and long-term endoscopic
follow-up.

Conflict of interests

The authors have no conflict of interests to declare.

REFERENCES

10.

11.

12.

13.

14.

15.

. Angrisani L, Santonicola A, Iovino P, et al. Bariatric surgery

survey 2018: similarities and disparities among the 5 IFSO
Chapters. Obes Surg. 2021;31(5):1937-48.

. Fisher OM, Chan DL, Talbot ML, et al. Barrett’s oesophagus

and bariatric/metabolic surgery—IFSO 2020 position
statement. Obesity Surgery. 2021;31:915-34.

. Braghetto I, Csendes A. Prevalence of Barrett’s esophagus in

bariatric patients undergoing sleeve gastrectomy. Obes Surg.
2016;26(4):710-4.

. Genco A, Soricelli E, Casella G, Maselli R, et al.

Gastroesophageal reflux disease and Barrett’s esophagus
after laparoscopic sleeve gastrectomy: a possible,
underestimated long-term complication. Surg Obes Relat
Dis. 2017;13(4):568-74.

. Yeung KTD, Penney N, Ashrafian L, Darzi A, Ashrafian H.

Does sleeve gastrectomy expose the distal esophagus to
severe reflux?: a systematic review and meta-analysis. Ann
Surg. 2020;271(2):257-65.

. Qumseya B, Qumsiyeh Y, Ponniah SA, et al. Barrett’s

esophagus after sleeve gastrectomy: a systematic review
and meta-analysis. Gastrointest Endosc. 2021;93(2):343-52.

. Elkassem Samer. Gastroesophageal reflux disease,

esophagitis, and Barrett’s esophagus 3 to 4 years post sleeve
gastrectomy. Obesity Surgery. 2021;31:5148-55.

. Ferrer JV, Acosta A, Martin Garcia E. High rate of de novo

esophagitis 5 years after sleeve gastrectomy: a prospective
multicenter study in Spain. Surgery for Obesity and Related
Diseases. 2022;18:546-54.

. Genco A, Castagneto-Gissey L, Gualtieri L. GORD and

Barrett’s oesophagus after bariatric procedures: multicentre
prospective study. Br J Surg. 2021;108(12):1498-505.

Tolone S, Savarino E, De Bortoli N, et al. GERD, and barrett’s
esophagus: it is time for objective testing. Obes Surg.
2019;29(7):2312-3.

Di Lorenzo N, Antoniou SA, Batterham RL, et al. Clinical
practice guidelines of the european association for
endoscopic surgery (EAES) on bariatric surgery: update 2020
endorsed by IFSO-EC, EASO and ESPCOP. Surg Endosc.
2020;34(6):2332-58.

Campos GM, Mazzini GS, Altieri MS, et al. Clinical issues
committee of the american society for metabolic and
bariatric surgery. ASMBS position statement on the
rationale for performance of upper gastrointestinal
endoscopy before and after metabolic and bariatric surgery.
Surg Obes Relat Dis. 2021;17(5):837-47.

Guan B, Chong TH, Peng J, et al. Mid-long-term revisional
surgery after sleeve gastrectomy: a systematic review and
meta-analysis. Obes Surg. 2019;29(6):1965-75.

Felsenreich DM, Artemiou E, Steinlechner K, et al. Fifteen
years after sleeve gastrectomy: weight loss, remission of
associated medical problems, quality of life, and
conversions to roux-en-y gastric bypass-long-term follow-
up in a multicenter study. Obes Surg. 2021;31(8):3453-61.
Silecchia G, lossa A. GERD and Barrett’s esophagus as
indications for revisional surgery after sleeve gastrectomy:
experience of a bariatric center of excellence IFSO-EC and
narrative review. Expert Rev Endocrinol Metab.
2021;16(5):229-35.


http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0005
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0005
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0005
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0010
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0010
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0010
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0015
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0015
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0015
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0020
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0020
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0020
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0020
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0020
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0025
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0025
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0025
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0025
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0030
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0030
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0030
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0035
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0035
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0035
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0040
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0040
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0040
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0040
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0045
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0045
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0045
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0050
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0050
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0050
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0055
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0055
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0055
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0055
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0055
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0060
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0060
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0060
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0060
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0060
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0060
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0065
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0065
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0065
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0070
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0070
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0070
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0070
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0070
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0075
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0075
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0075
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0075
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0075

S42

CIR ESP. 2023;101(s4):s39-542

16.

17.

18.

19.

20.

21.

22.

Ronkainen J, Aro P, Storskrubb T, et al. Prevalence of
Barrett’s esophagus in the general population: an
endoscopic study. Gastroenterology. 2005;129(6):1825-31.
Davis PA, Law S, Wong J. Colonic interposition after
esophagectomy for cancer. Arch Surg. 2003;138(3):303-8.

El Khoury L, et al. Esophageal adenocarcinoma in Barrett’s
esophagus after sleeve gastrectomy: case report and
literature review. Int ] Surg Case Rep. 2018;52:132-6.
Mackenzie H, Markar SR, Askari A, et al. Obesity surgery and
risk of cancer. Br J Surg. 2018;105(12):1650-7.

Fisher OM, L.R.V. Shackleford’s surgery of the alimentary
tract. In: Yeo SRD, McFadden David Wvd, Matthews Jeffrey
Bfr, Fleshman James Wms, editors. Shackleford’s Surgery of
the Alimentary Tract 8th edition. Philadelphia: Elsevier;
2019; p. 1.

Khalid SI, Maasarani S, Wiegmann J, et al. Association of
bariatric surgery and risk of cancer in patients with morbid
obesity. Ann Surg. 2022;275:1-6.

Parmar C, Zakeri R, Abouelazayem M, et al. Esophageal and
gastric malignancies after bariatric surgery: a retrospective
global study. Surg Obes Relat Dis. 2022;18:464-72.

23.

24.

25.

26.

27.

Bevilacqua LA, Obeid NR, Yang J. Incidence of GERD,
esophagitis, Barrett’s esophagus, and esophageal
adenocarcinoma after bariatric surgery. Surg Obes Relat Dis.
2020;16:1828-36.

Genco A, Castagneto-Gissey L, Lorenzo M, et al. Esophageal
adenocarcinoma after sleeve gastrectomy: actual or
potential threat? Italian series and literature review. Surg
Obes Relat Dis. 2021;17:848-59.

Jaruvongvanich V, Matar R, Ravi K. Esophageal
pathophysiologic changes and adenocarcinoma after
bariatric surgery: a systematic review and meta-analysis
clinical and translational. Gastroenterology. 2020;11e00225.
Andalib A, Bouchard P, Demyttenaere S. Esophageal cancer
after sleeve gastrectomy: a population-based comparative
cohort study. Surg Obes Relat Dis. 2021;17:879-87.

Lucas V, Luna A, Rebasa P, Montmany S, Navarro S.
Degeneration of Barrett’s esophagus after sleeve
gastrectomy. Cir Esp. 2021;99(1):70-1.


http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0080
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0080
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0080
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0085
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0085
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0090
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0090
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0090
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0095
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0095
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0100
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0100
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0100
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0100
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0100
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0100
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0100
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0105
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0105
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0105
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0110
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0110
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0110
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0115
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0115
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0115
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0115
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0120
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0120
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0120
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0120
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0125
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0125
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0125
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0125
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0130
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0130
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0130
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0135
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0135
http://refhub.elsevier.com/S2173-5077(23)00224-7/sbref0135

	Barrett's esophagus and esophageal cancer after sleeve gastrectomy. Myth or reality?
	Conclusions
	Conflict of interests
	References


