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Abstract
Background The association between gastroesophageal reflux disease (GERD) and obesity is clearly defined. The incidence of
erosive esophagitis (EE) and Barrett’s esophagus (BE) are as high as 26 and 6%, respectively. Gastric bypass (GBP) is considered
the gold standard for obese patients with GERD. Evidence about the impact of GBP on EE and BE is not yet clear but more
inspiring every day.
Methods Obese patients operated by GBP with EE or BE were included for this study. Demographics, BMI, %EWL, and the
evolution of EE and BE with pre and postoperative upper endoscopy were analyzed.
Results In this study, 64 patients were included, 55 with EE and 9 with BE. The preoperative BMI was 44.29 km/m2 ± 3.5 and the
%EWL was 78.5 ± 5.8 in the first year postoperative. Preoperatively, EE was distributed as follows: A: 54.5% (30), B: 34.5%
(19), C: 9% (5), D: 2% (1). BE findings were the following: short segment (SSBE): 45% (4) and long segment (LSBE): 55% (5).
Postoperatively, 80% of the patients with EE resolved their condition, 11% improved, 7% had no changes, and 2% worsened.
From the patients with SSBE, 75% resolved their condition and 40% with LSBE resolved their condition after 24 months and no
patient progressed to dysplasia.
Conclusion Patients with EE had a statistically significant resolution after GBP. BE was improved or even resolved in many
patients without acquiring significance but also without progression. Long-term surveillance data is necessary to define the
certain evolution of EE and BE after GBP.
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Introduction

The association between GERD and obesity has been
demonstrated among the literature with an incidence as
high as 50–100% of obese patients while is only 8–26%
in non-obese [1–7]. GERD is also associated with EE and
BE as a pathophysiological risk factor [8, 9]. In bariatric
patients, the incidence of EE and BE is 12–26% and 0.1–
6%, respectively [6, 10–13].

The reasons that have classically explained the association
between obesity and GERD are the increase of intraabdominal

and intragastric pressure, the inversion of the gastroesophageal
gradient, and the augmented incidence of hiatal hernia (HH) in
the obese patients. On the other hand, non-obese patients that
suffer from GERD have been more associated with a hypoten-
sive inferior esophageal sphincter and to abnormal peristalsis of
the esophagus [14, 15]. Since the pathophysiological mecha-
nisms involved in GERD are different between obese and non-
obese subjects, the approach is to be different as well. Obese
patients with GERD might achieve better outcomes with a
GBP than with an anti-reflux procedure (ARP). GERD recur-
rence, the low resolution of the disease, and even the progression
of EE to BE and cancer have been reported in obese patients after
ARP [16–20]. However, similar results between obese and non-
obese patients after ARP could be also found in the literature
[21–28] even with comparable resolution outcomes and/or
endoscopic-histological regression in a variable rate in patients
with EE and EB [16, 26–28].

Nevertheless, GBP seems to be an excellent option for obese
patients with GERD and is being considered as the gold standard
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procedure by many authors [29–33]. Different studies would
report a resolution of EE and BE between 36 and 62%, but the
evidence might not be clear enough yet [6, 7, 34–36].

This report aims to assess the endoscopic and histological
evolution of EE and BE after GBP in obese patients.

Methods

A retrospective analysis of a prospectively collected database
of consecutive patients operated by GBP in Hospital Privado
Universitario de Cordoba and Clinica Universitaria Reina
Fabiola two tertiary care academic hospitals from Cordoba,
Argentina, from January 2013 to April 2017 was conducted.

Demographics, BMI, and %EWL have been analyzed pre-
and postoperatively. Upper endoscopy (UE) was performed to
every patient preoperatively and after 12 months postopera-
tively. Los Angeles criteria were used for the evaluation of EE
[37]. Biopsies were taken for histologic analysis following the
Seattle criteria [38]. BE was classified as short segment
(SSBE) when it was shorter than 3 cm and long segment
(LSBE) when it was larger than 3 cm. Every patient with EE
and BE received proton pump inhibitors (PPI) for 6 months
after surgery. EE and BE resolution were established when
normal epithelia were found in the esophageal gastric junction
(EGJ) after BE or EE had been recorded.

All the procedures were performed in a standardized fash-
ion by the same surgeon (FM). The patient was positioned
with open legs, the primary surgeon on the right, the assistant
on the left, and the camaraman in between legs. Four trocars
and the Nathanson’s liver retractor were used. A 30–40 cc
gastric pouch was constructed along the lesser curvature with
a termino-lateral gastrojejunostomy using a 45 mm blue car-
tridge calibrated at 30mm. The stapler stomawas closed using
two planes of a 3–0 vycril running suture. A 60-cm-long
biliopancreatic limb is anastomosed in a side-to-side fashion
with a 120 cm alimentary (Roux) limb using a 45 mm white
cartridge, and the stoma was closed with a vycril running
suture. The Petersen and the mesenteric defect were closed
using 2–0 ethibond. Routine dissection of the entire hiatus
was not performed, even though, when a hiatal hernia was
visible on preoperative studies or after dissection of the fundus
and exposure of the left crus, it was repaired.

Results

During the study period, 115 GBP were analyzed, 40 of them
were excluded from the study because of the absence of EE or
BE. After that, 11 patients were also excluded for lacking clear
endoscopy reports or biopsies in the postoperative control. For
the final evaluation, 64 patients were included, 55 suffered
from EE and 9 from BE.

The mean age was 46.9 years, and 58.6% of the patients
were females. Mean preoperative weight and BMI was
120 kg ± 11.5 and 44.29 kg/m2 ± 3.5. %EWL after 12 months
from surgery was 78.5% ± 5.8 (Table 1).

Evolution of EE after GBP

Preoperatively, EEwas evidenced in 55 patients. According to
Los Angeles criteria, 54.5% [30] were grade A, 34.5% [19]
grade B, 10% [5] grade C, and 2% [1] grade D.
Postoperatively, 87% [26] of grade A patients resolved their
condition with statistical significance (p = 0.001), 9% [3]
remained without changes, and 3% [1] progressed to grade
B. Grade B patients resolved in 84% [16] of the cases, im-
proved to grade A in 10.5% [2] and 5.5% [1] remained with-
out changes. Eighty percent [4] of the patients with grade C
EE improved to grade A, and 20% [1] resolved the condition.
Endoscopic resolution was found in the only patient with
grade D EE.

Overall, out of 55 patients with EE preoperatively, 80%
[39] resolved their condition, 11% [6] improved, 7% [4]
remained without changes, and 2% [1] worsened from grade
A to grade B. Finally, 91% (50) patients resolved or improved
EE and 7% remained without changes. Only 1 patient had
disease progression after surgery (Fig. 1).

Evolution of BE after GBP

BE esophagus was histologically diagnosed in 9 patients. The
mean length was 3.5 cm (1–7 cm). SSBE was found in 45%
[4] and LSBE in 55% [5]. These patients received more than
one postoperative endoscopy (mean 1.6, range 1–3). After
surgery, 75% [3] of the patients with SSBE resolved their
condition and one patient remained without changes after
15 ± 6 months (p =NS) (Table 1). From the 5 patients with
LSBE, 2 (40%) resolved the condition after 24 ± 3 months
(p =NS), 2 patients shortened the length of the esophagitis,
and one patient remained the same. The mean postoperative
length was 2 cm (2–7 cm). Neither worsening nor progression
to dysplasia was registered (Fig. 2).

Table 1 Demographic data

Characteristics Mean (range)

Age 46.9 (35–59)

Endoscopic follow-up (months) 15 (13–30)

Preoperative BMI (kg/m2) 44.29 (35–49)

Postoperative BMI (kg/m2) 27.23 (22–29)

%EWL 78.5% (68–87)

OBES SURG (2020) 30:1194–1199 1195



Discussion

Since obesity is directly associated with GERD, it is also cor-
related with GERD consequences such as EE, BE, and esoph-
agus adenocarcinoma [8, 9, 40]. Obese patients have a 3.3-
fold higher prevalence of EE than non-obese and every 5 units
of BMI increment, the risk of BE is 35% higher [40, 41].
Moreover, the incidence of EE and BE in obese patients sub-
mitted to bariatric surgery is 13–26% and 0.1–6% respectively
[6, 10, 13].

As mentioned, the pathophysiological pathways related to
GERD are different between obese and non-obese patients
and this might have a great impact on its surgical approach.

Results of Antireflux Surgery in Obese Patients

Nowadays, the best surgical option for obese patients with
GERD is a matter of debate. Results of ARP in the obese
might be conflicting. Anvari et al. report no differences in
surgical time, complications, and reoperations in 70 Nissen
procedures in obese patients compared with the other reports
[21]. Similar experiences have been published by other au-
thors with complication rates, patient satisfaction,
reoperations, or hiatal hernia recurrence in obese patients sub-
mitted to ARP similar to the general population. In these re-
ports, authors do not consider obesity as a contraindication for
ARP [21–25]. In addition to this, endoscopic and histologic

Fig. 1 Postoperative evolution of patients with erosive esophagitis

Fig. 2 Postoperative evolution of patients with Barrett esophagus
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resolution of EE and BE have also been reported in obese
patients after ARP [26–28].

On the other hand, several authors showed a worse symp-
tomatic control of GERD, with more recurrence of the disease
and a relatively low regression of EE and BE. Even more, the
progression of BE to dysplasia and esophageal cancer have
been reported after ARP in the obese [16–20].

GBP seems to be an excellent option in patients with
GERD and is being already considered the gold standard
approach for this situation by some authors [29–33].
Anatomic modifications in GBP such as the creation of
a small gastric pouch excluding most of the acid produc-
tion and the Roux-en-Y configuration produce an im-
provement in GERD symptoms even without weight loss
[38, 40]. Madalosso et al. prospectively evaluated 86 pa-
tients using Montreal classification and pH-meter and
found a statistically significant decrease in typical symp-
toms of GERD and acid exposure of the esophagus after
GBP [29]. The improvement of symptomatic control of
GERD in obese with a reduction of PPI consumption after
GBP have been reported by other authors as well [30, 31,
33]. Merrouche in a prospective cohort study evidenced a
statistically significant improvement regarding symptoms,
DeMeester score, manometry, and endoscopy findings af-
ter GBP in obese patients with GERD [42]. There are also
many publications in the literature review that consider
superior outcomes of GBP in this group of patients when
comparing it to other surgical approaches among bariatric
surgery [33, 39, 43, 44].

As mentioned before, EE incidence in the bariatric
population is 13–26%. The presence of EE is considered
a consequence of GERD by our team and GBP is offered
to these patients. However, endoscopic surveillance after
surgery is not widely reported. Overall, the existing re-
ports in the literature show results that are similar to our
experience. Braghetto, Csendes, and Czeczko have report-
ed a postoperative remission as high as 100% [6, 35, 39].
In the experience of Madalosso et al., 22 patients out of
36 resolved EE after GBP, 5 improved the condition, 6
stayed the same and 3 worsened [29]. In a prospective
cohort that included 130 patients, EE disappeared in
95% of the patients after 85 months of follow-up [45].
In our experience, 80% of the 55 patients resolved EE,
11% improved, 7% remained without changes and only
one patient worsened (from A to B EE). Summarizing,
91% healed or improved EE, 7% remained the same,
and 1 patient worsened. These results might be consistent
enough to show the impressive benefit that GBP might
offer to the obese patient with EE. Moreover, the clear
associat ion of EE and GERD might just i fy the

extrapolation of this experience for the treatment of the
obese patient with GERD and associated its conditions
such as EE, extraesophageal symptoms, and even hiatal
hernia. As a matter of fact, after the analysis of these
results, GBP is the standard treatment for GERD in the
severely obese population at our department. It seems that
the direct strike to both basics pathophysiological issues,
overweight and gastric acid emptying, provided by GBP
result in an improvement of GERD in the obese that has
not been reported by any other treatment.

BE is a consequence of EE where the squamous epithelium
of the esophagus is replaced by intestinal metaplasia in an
intention to heal the injury on the mucosa caused by the gastric
acid reflux [6, 7]. This condition is recognized as premalig-
nant for esophageal adenocarcinoma (EA) [7, 34, 46]. The
incidence of EA in patients with BE increases by 0.1–0.3%
per year [46]. In non-obese patients, EA incidence is 1.2%
while in the obese reaches 6–7% [6, 10, 13]. A statistically
significant association between BE, EA, and obesity have
been reported where the risk of BE and EA is increased 12
and 16% for every point in the BMI in the obese [47].
Regarding BE in the obese, some reports showed a resolution
of the condition after ARP, especially with SSBE [48, 49].
Even though, this type of surgery will not have any effect on
obesity and progression rates to dysplasia or cancer might
reach 7% [16–19]. Gorodner et al. pointed out this issue es-
tablishing that ARP might be an incomplete treatment for
obese patients with GERD, especially when BE is evidenced
[7]. Confirmation about BE resolution after GBP are scarce
but promising, to our knowledge, there are no more than 5
publications that have expressly regarded this topic. Houghton
et al. reported the evolution of 5 patients with BE that had a
mean length of 6 cm (3–14 cm). Also, two of them had high-
grade dysplasia and one undetermined dysplasia. After
34 months of follow-up, mean BE length decreased to 2 cm,
dysplasia disappeared in two patients and improved to low
grade in one. Complete remission of BE was observed in
40% of the patients and all of them evidenced improvement
in length or dysplasia severity. The authors concluded that
GBP should be the procedure of choice in obese with BE
[36]. Andrew et al. studied 14 patients with SSBE and report-
ed a resolution of 43% after GBP without progression to dys-
plasia in any case [34]. Gorodner et al. informed postoperative
results in 11 patients with BE (9 SSBE and 2 LSBE) with
41 months of follow-up. They found a decrease in the mean
length from 2.1 to 1.2 cm especially in SSBE, 36% of the
patients resolved the condition and neither progression nor
dysplasia was evidenced [7]. In the experience of Braghetto
and Csendes, a resolution of 62% of the patients was reported.
In another publication of the same group, they showed a
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resolution of 57% in SSBE and 20% in LSBE without pro-
gression in any case of both studies [6, 35]. Our experience
showed similar results, the post-operative mean length im-
proved from 3.5 to 2 cm, SSBE 75% of the patients achieved
resolution and 40% in LSBE. Moreover, patients that did not
resolve their condition showed improvement in length of BE
and no progression or dysplasia was observed after surgery.

The present study did have some limitations. The retro-
spective study design might have decreased the quality of
the data, and the sample size might have increased the likeli-
hood of beta error. In addition, we did not perform functional
studies neither evaluated the symptomatic association of our
findings. On the other hand, there is little analysis about the
esophagitis and Barrett esophagus evolution after GBP and
this can be easily categorized following a standardized classi-
fication such as Los Angeles. Because of this consistent def-
inition, the results might be more reliable than those from
GERD symptom-based studies.

In the overall, most of the publications show encouraging
results after GBP for both conditions EE and BE. The litera-
ture might be still scarce for the last, but length improvement,
mean resolution of about 40% without progression or de novo
dysplasia and even dysplasia improvement and resolution are
promising results. Systematic endoscopic surveillance is still
fundamental to establish the long term evolution of this par-
ticular group of patients.

Conclusion

In our experience, GBP promotes endoscopic and histologic
improvement and/or the resolution of EE and BE in obese
patients. No progression was recorded within a follow-up of
12 to 24 months. Long-term surveillance is necessary to de-
termine the definite evolution in these patients.
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