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GASTROESOPHAGEAL SYMPTOMS AFTER LAPAROSCOPIC GASTRIC
BYPASS: MISTAKES IN PERFORMING THE PROCEDURE?

SINTOMAS GASTROESOFAGICOS APOS BYPASS GASTRICO LAPAROSCOPICO: EQUIVOCO NA EXECUGCAO

DO PROCEDIMENTO?

ltalo BRAGHETTO'”, Owen KORN'?, Luis GUTIERREZ'®, Andrés TORREALBA'®, Jorge ROJAS'

ABSTRACT - BACKGROUND: Laparoscopic Roux-en-Y gastric bypass (LGB) is the recommended
procedure for morbidly obese patients with gastroesophageal reflux disease (GERD). However, there
have been reported gastroesophageal reflux symptoms or esophagitis after LGB. Few functional
esophageal studies have been reported to date. AIM: To evaluate the anatomic and physiologic
factors contributing to the appearance of these problems in patients who underwent LGB.
METHODS: This prospective study included 38 patients with postoperative gastroesophageal
reflux symptoms submitted to LGB. They were subjected to clinical, endoscopic, radiologic,
manometric, and 24-h pH-monitoring evaluations. RESULTS: Eighteen (47.4%) of 38 patients
presented with heartburn or regurgitation, 7 presented with pain, and 4 presented with dysphagia.
Erosive esophagitis was observed in 11 (28.9%) patients, and Barrett's esophagus (5.7%) and
jejunitis (10.5%) were also observed. Hiatal hernia was the most frequent finding observed in 15
(39.5%) patients, and most (10.5%) of these patients appeared with concomitant anastomotic
strictures. A long blind jejunal loop was detected in one (2.6%) patient. Nearly 75% of the patients
had hypotensive lower esophageal sphincter (9.61+4.05 mmHg), 17.4% had hypomotility of the
esophageal body, and 64.7% had pathologic acid reflux (% time pH <4=6.98%5.5; DeMeester's
score=32.4+21.15). CONCLUSION: Although rare, it is possible to observe gastroesophageal reflux
and other important postoperative symptoms after LGB, which are associated with anatomic and
physiologic abnormalities at the esophagogastric junction and proximal gastric pouch.

HEADINGS: Gastric bypass. Anatomy. Gastroesophageal reflux. Signs and Symptoms.

RESUMO -RACIONAL: O bypass gastrico laparoscopico em Y de Roux (BGL) é o procedimento de escolha
para pacientes com obesidade mérbida com doenca do refluxo gastroesofagico (DRGE). No entanto,
foram relatados sintomas de refluxo gastroesofagico ou esofagite apds BGL. Poucos estudos
esofagicos funcionais foram relatados até o momento. OBJETIVO: Avaliar os fatores anatomicos
e fisiolégicos que contribuem para o surgimento desses problemas em pacientes submetidos a
BGL. METODOS: Este estudo prospectivo incluiu 38 pacientes submetidos a BGL apresentando
sintomas de refluxo gastroesofagico pds-operatério. Eles foram submetidos a avaliagdes clinicas,
endoscopicas, radiologicas, manométricas e de pHmetria de 24 horas. RESULTADOS: 18/38 (47,4%)
dos pacientes apresentavam azia ou regurgitacdo, 7 apresentavam dor e 4 pacientes apresentavam
disfagia. Esofagite erosiva observada em 11 pacientes (28,9%), eséfago de Barrett (5,7%) e jejunite
(10,5%) também foram observadas. A hérnia de hiato foi o achado mais frequente observado
em 15 pacientes (39,5%), a maioria deles com estenoses anastomdticas concomitantes (10,5%).
Alca jejunal cega longa foi detectada em 1 paciente (2,6%). Quase 75% dos pacientes apresentavam
esfincter esofagico inferior hipotensivo (9,61- + 4,05 mmHg), 17,4% tinham hipomotilidade do
corpo esofagico e 64,7% apresentavam refluxo acido patologico (% tempo pH <4 = 6,98- + 5,5;
pontuagdo de DeMeester = 32,4- + 21,15). CONCLUSAO: Embora raros, é possivel observar refluxo
gastroesofagico e outros sintomas pds-operatérios importantes apds BGL, os quais estdo associados
a alteragdes anatomicas e fisioldgicas na juncado esofagogastrica e bolsa gastrica proximal.

DESCRITORES: Derivagdo gastrica. Anatomia. Refluxo gastroesofagico. Sinais e sintomas.
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Figure 1 - Algorithm for postoperative evolution
routinely performed in patients who had
undergone laparoscopic gastric bypass.

Central message

Obese patients must be evaluated carefully
to indicate the most appropriate procedure
before bariatric surgery. It is mandatory to
perform the intraoperative evaluation of
gastroesophageal junction and hiatus to exclude
anatomic conditions favoring the appearance
of symptoms. Therefore, correct execution of
the surgical procedure must be performed to
avoid anatomic mistakes associated with the
pathophysiological mechanism involved in the
formation of postoperative symptoms.

Perspectives

Laparoscopic gastric bypass is the recommended
procedure for obese patients suffering from
gastroesophageal reflux disease. Patients with
reflux symptoms of esophagitis after sleeve
gastrectomy have been treated successfully with
conversion to gastric bypass. However, although
rare, in some patients, the persistence or
appearance of gastroesophageal symptoms has
been observed, and its causes have not been
very well studied. We have studied a cohort of
patients to elucidate the possible anatomic and
pathophysiological mechanisms involved in its
genesis.
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ORIGINAL ARTICLE

INTRODUCTION

s laparoscopic sleeve gastrectomy is contraindicated
in morbidly obese patients with gastroesophageal

reflux disease (GERD), laparoscopic Roux-en-Y

gastric bypass (LGB) is the preferred procedure for these
patients 573335363942 Reported literature suggest LGB can also be
performed in patients with gastroesophageal reflux symptoms
(GERD) who had undergone sleeve gastrectomy 111524,

However, some publications have reported the appearance
or persistence of gastroesophageal reflux symptoms and
erosive esophagitis (EE) after LGB 5781522241945 These articles
mainly focused on the symptoms or endoscopic findings.
Objective evidence based on anatomic and physiologic
studies is scarce.

This study aimed to evaluate the anatomic and physiologic
abnormalities contributing to the appearance of hiatal hernia
(HH) and reflux disease after LGB.

METHODS

This prospective study included 38 patients with reflux
symptoms after LGB for morbid obesity; 27 of them have
undergone primary LGB and 11 after conversion to LGP due
to intractable reflux symptoms caused by sleeve gastrectomy.
Despite the procedure and medical treatment with proton-
pump inhibitors (PPIs), these patients continue to present
symptoms after the operation. Thirty-three patients were
females and two were males, with a mean age of 43.9 years
(range 27-72 years. Body mass index (BMI) before LGB was
45.2+4.5 kg/m?, they showed satisfactory weight loss after
surgery, and the BMI decreased to 27.8+4.7 kg/m? after the
operation. Twenty-three patients were initially operated
on by us [comprised of 500 gastric bypasses performed by
our team (0.05%)]. The other patients were operated on
by surgeons from other surgical units. Due to the symptoms,

they consulted us directly or were referred to us for evaluation
or treatment; therefore, we do not know the total universe
in those hospitals.

The patients were examined using endoscopy, radiology,
manometry, and 24-h pH-monitoring evaluation. Some patients
were also subjected to serum gastrin measurements (Figure 1).
This evaluation was performed between 6 and 12 months
after LGB, which is usually followed when the patients start
developing postoperative symptoms.

In the multidisciplinary postoperative control, patients
were submitted to the following assessment:

« Clinical questionnaire: In this procedure, heartburn
symptoms, regurgitation, retrosternal pain, dysphagia,
vomiting, or respiratory symptoms were recorded.

« Endoscopy: This procedure was performed using a
CV 190 Olympus flexible gastroscope after a 12-h
fasting and pharyngeal anesthesia with lidocaine.
An examination was performed to visualize the
squamous-columnar junctions and establish the
presence of erosive esophagitis as defined by the
Los Angeles classification. The presence and size of
HH were recorded. Endoscopic Barrett's esophagus
(BE) was confirmed by histology ™. The presence of
patulous cardia was also recorded.

« Radiologic evaluation: Patients were subjected
to a barium swallow and computed tomography
(CT) scan to evaluate the anatomic aspect of the
cardia and the presence of HH and its size (measured
in cm). The size of the vertebral body (3 cm) and
evidence of radiological reflux were used as references.
The capacity of the gastric pouch (measured in cc)
was calculated during the acquisition ofimages of the
vertical length of the pouch, considering the frontal
and lateral diameters of the contrasted gastric area.
The characteristics of gastrojejunal anastomosis and
radiological gastricemptying were also recorded. It is
important to emphasize that there was no history of
surgery in the hiatus during the initial operation.

Figure 1 - Algorithm for postoperative evolution routinely performed in patients who had undergone laparoscopic gastric

bypass.
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« Manometric and 24-h pH-monitoring evaluation:
In only 17 patients, it was possible to evaluate the
manometric characteristic of the esophageal body
and LES: Standard or high-resolution manometry was
performed after 12-h fasting and before pH monitoring.
The resting pressure, abdominal length, the total
length of the lower esophageal sphincter (LES), and the
amplitude of the esophageal contractile waves were
measured. Hypotensive LES was defined as a resting
pressure of <13 mmHg, and anincompetent LESwas <2
c¢m. Hypomotility or ineffective peristalsis was defined
as esophageal waves with amplitudes of <30 mmHg.
The characteristic of esophageal peristalsis was evaluated
after 10 wet swallows '°. Acid-reflux evaluation was
performed after 12-h fasting and discontinued the
PPI treatment 8 days before the study. A catheter was
introduced through the nose into the stomach. The
tip was placed 5 cm proximal to the upper border of
the LES .

» Serum gastrin: It was measured in the gastrointestinal
laboratory unit using an Immulite 2000 Gastrin Siemens
Medical Solutions Diagnostics kit (Siemens Healthineers,
Erlangen, Germany). PPl treatment was discontinued at
least 8 days before, and blood samples were collected
after 8-h fasting. Normal gastrin level was considered
<100 pg/mL %.

All patients signed the informed written consent.
Inclusion criteria were:

(1) patientswith severe symptomswho had previously
undergone LGB,

(2) patients who did not respond to PPIs treatment
after LGB,

(3) patients with complete objective evaluations,
and

(4) patients with no history of hiatus surgery at initial

surgery.

Exclusion criteria were:

(1) no symptoms, esophagitis, or HH after LGB,

(2) patientswhounderwentotherupperesophagogastric
surgery, and

(3) other postoperative complications after LGB.

RESULTS

The clinical presentation and endoscopic findings are
presented in Table 1. Reflux symptoms associated with HH and

Table 1 - Gastroesophageal symptoms after laparoscopic
gastric bypass and endoscopic findings (n=38).

Normal endoscopy (n=8)
Esophagitis (n=9)
Esophagitis and Barrett's esophagus (n=1)
Hiatal hernia (n=9)*
Patulous cardia (n=3)*
Barrett's esophagus and an ulcer (n=1)
7 Jejunitis (n= 4)

Heartburn/ 18
regurgitation (47.4%)

Pain (18.4%) Hiatal hernia (n=1)
Normal endoscopy (n=1) (motility disorder)
Dvsphagia Hiatal hernia (n=3)
ysphag (10.5%) Normal endoscopy (n=1) (motility disorder)
7 Hiatal hernia (n=2)
Vomiting* (26.3%) Anastomotic stricture (n=4)
’ Long blind jejunal loop (n=1)
Nausea (2.;%) Normal endoscopy (n=1)

*Concomitant findings.

erosive esophagitis were seen in most patients. Dysphagia was
observed in patients presenting with HH and anastomotic
stricture and pain associated with jejunitis and Barrett's ulcer.
Vomiting was observed in patients with HH, anastomotic
stricture; one patient presented obstruction of the alimentary
jejunal loop because of lateral compression secondary to a
much dilated long blind jejunal loop.

The endoscopic findings are presented in Table 2.
Normal endoscopy was observed in 11 (28.9%) patients.
The most frequent findings were the presence of HH (39.5%)
and EE (28.9%), some of them in combination with HH, patulous
cardia, and Barrett’s esophagus. Jejunitis and anastomotic
strictures were also observed.

Figure 2 shows several images of endoscopic control
after LGB, comparing the normal endoscopy versus different
abnormal anatomic defects after LGB.

Generally, anatomic abnormalities after surgery are
associated with pathophysiological changes. Hypotensive LES
was observed in 13 (74.6%) patients. Lower esophageal
sphincter resting pressure (9.61+4.05 mmHg) was observed
in 17.4% of the cases associated with ineffective motility and
had an esophageal wave amplitude of 62.3+5.63 mmHg.
Normal peristalsis was observed in 88.2% of the patients
(8/10 wet swallows generate peristaltic waves). Pathologic acid
reflux was observed in 64.7% of the patients (%time pH
<4=6.9845.5, DeMeester's score=32.4+21.15) (Table 3).
These findings might explain the development of reflux
symptoms and esophagitis.

The radiological study confirmed the presence of HH in
15 patients, which were found during the endoscopic study
(HH was >5 cm in five of them), one of them with complete
intramediastinal gastric pouch and gastrojejunal anastomosis.
An enlarged gastric pouch with augmented gastric capacity
>200 cc was observed in nine patients (range 215-680 cc).
No Roux limb length <150 cm was detected, as measured by
CT assessment (Table 4; Figure 3)

Serum gastrin levels were normal in 16 patients (164+£195.9
pg/mL, range 23-105 pg/mL), and an increased serum gastrin
level was detected in only one patient (509 pg/mL).

Twenty-nine patients were treated with dietary modification
and restriction of irritable spiced foods and PPIs (40 mg/day).

Revisional surgery was performed on nine patients
with HH repair and gastric re-resection (one of them with
a long blind jejunal loop). Figure 4 shows the resection
of the herniated portion of the gastric pouch. All patients
reported satisfaction and absence of symptoms at least
1 year after surgery.

Table 2 - Endoscopic findings in 40 patients presenting
gastroesophageal symptoms after laparoscopic
gastric bypass.

Endoscopic findings n (%)
Normal 7 (17.5)
Abnormal 33 (82.5)
Hiatal hernia 16 (40)
Patulous cardia 4
Esophagitis* 12(30)
Grade A 8
Grade B 2
Grade C 1
Grade D 1
gs:;ﬁgﬁasft Barrett's 3* (1 with esophageal ulcer)
Jejunitis* 5*

Anastomotic stricture*

Long blind jejunal loop

*Concomitant findings.

ABCD Arq Bras Cir Dig 2022;35:e1657

4* (1 lateralized anastomosis
with stricture)
2
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Figure 2 - Endoscopic findings after laparoscopic gastric bypass. (A) Normal findings after laparoscopic gastric bypass, (B)
hiatal hernia post-LGB (arrows), (C) esophagitis and patulous cardia (arrows), (D) hiatal hernia, the island of columnar
epithelium, and long blind jejunal loop (arrows), (E) erosive esophagitis and Barrett’s esophagus (arrows), and (F)

lateralized gastrojejunostomy with stricture (arrows).

DISCUSSION

The prevalence of EE after sleeve gastrectomy was as high
as 39% compared with 19% after LGB, and severe esophagitis
was 10.7% versus 3.1% after LGB; SG continued to be associated
with higher odds of EE compared with LGB (OR=2.47, p=0.001).
In addition, conversion to LGB after LSG due to GERD is clinically
relevant and may be a feasible solution if patients have ongoing
GERD refractory to medical therapy. Ninety-three percent of our
patients achieved complete resolution of their GERD symptoms
and significant improvement of EE 32,

Recently, Holmberg et al. %8 in Sweden, including many
patients submitted to LGB, have contested thislong-standing notion
(with an extended follow-up, mean of 4.9 years). Interestingly, they

4/9

found that GERD (defined as postoperative reflux as residual or
recurring symptoms with the use of acid suppression medications
beyond 6 months postoperatively) persisted in 48.8% of patients
within 2 years after LGB and continued for up to 10 years after
surgery. Despite these findings, the authors concede that LGB
remains the most effective bariatric procedure in reducing GERD
for the reasons mentioned earlier 2.

As it is possible to observe, the appearance of reflux
symptoms after LGB has been reported to be as high as 22%
of patients (range, 3.8-22%). The reported main symptoms are
pain (27.3-44.7%), dysphagia (12.5%), respiratory symptoms
(17%), and vomiting (12.5%). EE and Barrett’s esophagus have
been observed in a wide range of percentage (2.4-10.6% and
O_’I 76%’ respectively) 5,7,13,20,23,27-29,31,33,34,39,40,41,44.

ABCD Arq Bras Cir Dig 2022;35:e1657
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Table 3 - Manometry and 24-h pH findings in 17 patients
presenting gastroesophageal symptoms after
laparoscopic gastric bypass.

Manometry

Number of patients with normal

LOSP 4 (23.5%)

Number of patients with incompe-

tent LOS 13 (76.4%)

LOSP (mmHg) Mean 9.61+4.05 (range 2.5-16)
LOS (cm) Mean 3.10+0.6 (range 2.0—4.0)

3 (17.4%)
Mean 62.3£5.63
88.2% (9/10 peristaltic wave)*

Hypomaotility of esophageal body
Amplitute proximal esophageal
waves

Normal peristalsis

24-HR pH monitoring

Number of patients with normal
pH monitoring

Number of patients with patho-
logic acid refluxo

6 (35.2%)

11 (64.7%)

Mean 6.98+5.5
(range 0.6-20.2)
Mean 32.4+21.15

(range 9.9-64)

% time pH <4

DeMeester's score

*After wet swallow.

Table 4 - Radiological findings in 38 patients presenting
gastroesophageal symptoms after laparoscopic
gastric bypass.

n
18 (47.4%)
15 (39.5%)

Normal findings
Hiatal hérnia

Size

>5cm 5

<5cm 10
Anastomotic stricture 4 (10.5%)
Candy cane image 1(2.6%)
Proximal Gastric stump size*

>5cm 9 (23.7%)

<5cm 29 (76.3%)
Gastric capacity (mean 228+133 cc)

<200 cc 9 (range 215-680)

>200 cc 29 (range 92-195)

*Vertical measurement.
**\Jolume measured during images acquisition,

The enormous discrepancy and variability observed in
the reported data can be explained because it is difficult to
provide an exact percentage, due to many of these patients have
been initially operated on by other centers and, subsequently,
derivate to other units for evaluation and treatment.

Few studies have been dedicated to determining the causes
of GERD after LGB. These studies did not refer to the anatomical
aspects and pathophysiological mechanisms involved in both
surgical aspects. There is no specific mention in the literature
regarding the existence or repair of a concomitant HH during
the first surgery or the size of the gastric pouch, an important
detail that many surgeons miss during the first surgery.

Several explanations for developing gastroesophageal
symptoms after LGB have been proposed (Table 5).

The gastroesophageal symptoms are mainly associated
with the anatomic and functional mechanisms. In this article,
we analyze the most common findings that are responsible for
the appearance of these symptoms:

1. Anatomic defects
Hiatal hernia: It is one of the most frequent etiology
symptoms>¥4243 as has also been described by many authors.

ABCD Arq Bras Cir Dig 2022;35:e1657

It is important to emphasize that even in patients without
symptoms, during the first surgery, it is essential to rule out
the presence of a small HH so that the status of the hiatus can
be reviewed during the procedure of closure of the hiatus,
with fixation of the pouch below the hiatus, and avoid HH
in the postoperative period. However, most surgeons omit
this maneuver during the performance of LFB. HH must be
identified and repaired during surgery to avoid later symptoms
1011 Surgical errors committed during performing LGB could
lead to the appearance of the complications described, which
must be avoided.

HH occurrence after LGB can occur quite frequently
after gastric bypass °. The relatively small size of the gastric
pouch, dissection injury to sling fibers, and tissue strength
changes related to rapid weight loss may all predispose
patients to postoperative HH occurrence after gastric bypass.
In the event of acutely worsening postprandial epigastric
pain, nausea, dysphagia, and/or vomiting, the presence of HH
must be suspected. Diagnostic imaging and upper endoscopy
may reveal the diagnosis of gastric bypass pouch herniation
into the esophageal hiatus 7. Signorini et al. reported 10%
of HH after LGB is responsible for symptoms and EE *°.

Large proximal gastric and acid pouch: Abnormal
acid reflux is not expected after LGB, given the small size of
the gastric pouch and reduced gastric capacity >2335363839,
A decrease in acid secretion secondary to the creation of a
small pouch with a very low amount of parietal cell mass and
Roux-en-Y gastrojejunostomy with a long alimentary loop
avoid bile reflux completely, improving symptoms and healing
of EE. A deficient reduction of acid secretion is probably due
to a large gastric pouch. Boberly et al. reported that 10% of
the patients had an enlarged gastric pouch; however, 61%
of the patients had abnormal esophageal acid exposure °.
We also observed patients with erosive jejunitis, probably in
the context of acid hypersecretion.

Anastomotic stricture or distal obstruction could cause
gastric retention and enlargement of the gastric pouch and
GERD. Dysphagia can be associated with stomal stenosis after
LGB, its prevalence ranging from 3.1% to 10.4% ™, confirmed
during upper gastrointestinal endoscopy. Boberly et al. reported
stomal stenosis in 10.4% of his cases associated with bleeding
(2.8%) and food impaction (0.8%) °.

Marginal ulcer or jejunitis incidence has been described
as ranging from 0.1% to 8.6% after LGB. It is most prevalentin
the first year after surgery, but not restricted to the first year,
with a mean time between surgery and the first symptoms
of approximately 4 months 343, Some of these patients
might refer to GERD symptoms; however, it is uncommon to
find clear esophagitis in LGB patients complaining of upper
gastrointestinal symptoms 944,

Candy cane configuration was the cause for symptoms
in one case of our experience.

2. Abnormal function of LES and esophageal motility

Incompetent LES was described many years ago after
distal gastrectomy and confirmed more recently by other
authors, ranging from 15.7% to 62% of the cases after LGB
1011 Most of these cases were associated with the presence of
HH 542 The cause of sphincter incompetence is the section
of the sling fibers, and modification of His’s angle and cardia
dilatation, which are the most important determinants of the
sphincter strength %1018,

Motor disorders as another cause of postoperative
dysphagia have been mentioned in the literature, specially
hypotonicity of esophageal waves that occur in 5-19.9% of
the patients 2413218 Thijs finding was also observed in 17%
of the patients in our study. Valezi 4 reported abnormal
manometry findings in 62.9% of the patients, 53% had changes
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Figure 3 - Radiological images of hiatal hernia after laparoscopic gastric bypass detected in our patients. (A) Large gastric pouch
and reflux, (B) hiatal hernia and large gastric pouch, (C) hiatal hernia with intrathoracic gastric pouch and gastrojejunal
anastomosis, (D) large gastric pouch and hiatal hernia with anastomotic stricture, (E) hiatal hernia and anastomotic
stricture, (F) hiatal hernia and anastomotic stricture. (arrows), and (G, H, I) Candy cane images.

(A) Redundant herniated gastric pouch taken down from the intramediastinal position, (B) resection of the herniated redundant pouch, and (C) closure of diaphragmatic
crura behind the esophagus.
Figure 4 - Laparoscopic visualization of hiatal hernia after LGB.

6/9 ABCD Arq Bras Cir Dig 2022;35:e1657
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Table 5 - Proposed pathophysiologic and anatomic mechanisms
for the genesis of gastroesophageal reflux after
laparoscopic gastric bypass.

Hiatal hernia
Cardia dilatation
Acid pouch
Large gastric pouch
Asymmetric pouch (Candy cane pouch)
Anastomotic stricture with gastric retention
Gastrogastric fistula
Incompetent LES or increased transient relaxation
Esophageal motor dysfunction (hypomotility)
Others: ectopic gastric mucosa, eosinophilic
esophagitis, esophageal hypersensitivity
Length
Efferent loop sindrome

1. Depending on
gastric anatomic
fators

2. Depending on
the esophageal
funcion

3. Depending on

jejunal limb Roux-en-Y syndrome with stasis
Mechanical obstruction
4. Others Zollinger-Ellison syndrome, psychiatric diseases

in amplitude contraction, and 19.6% had abnormal peristalsis
1year after surgery. In the present study, we identified patients
with hypomotility. However, dysphagia occurs mainly due to
anatomical rather than physiological factors.

Impedance measurement can provide more appropriate
information about the content of refluxes. Unfortunately, this
was not routinely available to us during the study.

3. Jejunal limb factors

Distal obstruction: Small bowel obstruction is rare with
a reported incidence of 5%, and it is secondary to other
mechanisms such as internal hernia or transmesenteric obstruction.
However, symptoms secondary to these complications are quite
different, and the predominant symptoms are pain and vomiting.

The symptoms of gastroesophageal reflux observed after
bypass should theoretically not be related to the length of the
Roux limb because, in these patients, the length of the loop
is, at least, 150 cm.

4. Other factors and Zollinger-Ellison syndrome

Hypergastrinemia does not seem to cause increased
acid secretion since normal serum gastrin levels have
been found after gastric bypass; however, very limited
information is available?'. In fact, in our study, only one
patient showed hypergastrinemia, which could be related
to a retained antrum.

The increased secretion of acid after LGB most likely
occurs due to an enlarged gastric pouch containing an
increased number of parietal cells, associated with anatomic
anomalies causing gastric retention. We also observed
patients with erosive jejunitis, probably in the context of
acid hypersecretion.

In cases with a negative pH test, the symptoms were more
probably due to ingestion and retention in the herniated gastric
pouch or the saccular formation of the blind loop associated
with foods with high acid content (tomato sauce, spices sauce,
or other similar) that can promote mucosal damage.

Table 6 shows a summary of the reported data concerning
this topic.

Finally, regarding the treatment, it will choose based on the
findings afteracomplete evaluation, local resources, and skills, and
if necessary, refer the patient to a specialist center. The strength
of this study is that it is one of the few objective investigations
focused on determining the possible pathophysiologic and
anatomical factors for the gastroesophageal symptoms after
LGB and this was a prospective study. However, the limitations
are that a small number of patients were included and it is not
possible to have a matched control group.

ABCD Arq Bras Cir Dig 2022;35:e1657

Table 6 - Gastroesophageal symptoms, endoscopy, radiology,
and esophageal functional studies after laparoscopic
gastric bypass.

:f:i::ts Authors
pmean reporting References
data
(range)
Symptoms 13.9% 10 1,5,11,27,30,
ymp (8-22) 32,34,35,38,39
29.6% 1,5,11,20—
Endoscopy (5.1-57.1) 10 23,38,32,33
. L 6.6%
Erosive esophagitis (0-17.6) 5 2,5,19,22,39
O,
Barrett’s esophagus (100_33 3 522,39
. . 6.5%
Hiatal hernia (0.1-8.6) 4 5,19,33,34
. L 7.8%
Marginal ulcer/jejunitis (3.1-104) 2 513
Anastomotic stricture
Radiology
. . 36.6%
Hiatal hernia (20-53.2) 3 57,19
7.5% 5.7,19,22,34,
Enlarged pouch (4.5-10.6) 8 35,37,38
Pouch gastric fistula 4.3% 1 5
Manometry*
Hypotensive LES 57.8% 1 5
e 36.6%
Motility disorders (14.1-58) 4 5,20, 35,38
1 author reported %
of patients presenting
hypotensive LES
Four authors reported
functional findings:
LESP (mmHg) = 11.2+4.5
(range 8.1-22.0)
LES Length (cm) =1.9£1.6
(range 1.2-5)
o 29.6%
24-h pH monitoring (12.5-61.4) 4 5,11,22,38

Pathologic reflux

CONCLUSION

The correct execution of the surgical technique during the
initial procedure, such as leaving a small gastric pouch, identification
and repair of hiatal hernia, avoid redundant or very long blind
loop, avoid anastomotic stricture, torsion or compression of the
efferentalimentary loop, can avoid reflux complaints after surgery.

Disclosure statement: The authors declare that they do
not have any material interest related to the research described
in this article (nothing to disclose).

All procedures involving human participants were in
accordance with the Ethic Institutional Committee and with
the revised Helsinki Declaration (Brazil 2013) and its later
amendments or comparable ethical standards. No patient data
appear in this article. Written informed consent was obtained
from all participants included in the study.

REFERENCES

1. AltieriMS, Pryor AD. Gastroesophageal reflux disease after bariatric
procedures.Surg ClinNorthAm.2015;95(3):579-91.doi: 10.1016/j.
suc.2015.02.010.

2. Andrew B, Alley JB, Aguilar CE, Fanelli RD. Barrett's esophagus
before and after Roux-en-Y gastric bypass for severe obesity. Surg
Endosc. 2018;32(2):930-936. doi: 10.1007/s00464-017-5768-6.

7/9



ORIGINAL ARTICLE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

AshrafiD,Osland E, MemonMA. Bariatricsurgeryandgastroesophageal
refluxdisease. AnnTransl Med. 2020;8(Suppl 1):511.doi: 10.21037/
atm.2019.09.15.

Azis Q, Fass R, Gyawali CP, Miwa H, Pandolfino JE, Zerbib F.
Functionalesophageal disorders. Gastroenterology.2016;15;S0016-
5085(16)00178-5.

Boberly Y, Kréll D, Nett PN, Moreno P, Tutuian R, Lenglinger
J.Radiologic, endoscopic, and functional patterns in patients with
symptomatic gastroesophageal reflux disease after Roux-en-Y
gastric bypass. Surg Obes Relat Dis. 2018;14(6):764-768. doi:
10.1016/j.soard.2018.02.028

Behrns KI, Smith A, Sarr MG. Prospective evaluation of gastric
acid secretion and cobalamin absorption following gastric bypass
for clinically severe obesity. Dig Dis Sci 1994;39(2):315-20.
BoerlageT.C.C.,WolversP.J.D.,BruinS.C, Huibregtsel.L., Voermans
R.P.,Fockens P., Hutten B.A,, Gerdes V.E.A. Upper endoscopy after
Roux-en-Y gastric bypass: Diagnostic yield and factors associated
with relevant findings. Surg Obes Relat Dis. 2020;16(7):868-876.
doi: 10.1016/j.soard.2020.03.001.

Braghetto |, Korn O, Csendes A, Gutiérrez L, Valladares H, Chacon
M. Laparoscopictreatment of obese patientswith gastroesophageal
reflux disease and Barrett's esophagus: a prospective study Obes
Surg. 2012;22(5):764-72. doi: 10.1007/s11695-011-0531-x.
Braghetto|, Lanzarini E, Korn O, Valladares H, Molina JC, Henriquez
A. Manometric changes of the lower esophageal sphincter after
sleeve gastrectomy in obese patients. Obes Surg. 2010;20(3):
357-62. doi: 10.1007/s11695-009-0040-3

Braghettol, Korn O.Late esophagogastricanatomicand functional
changes after sleeve gastrectomy and its clinical consequences
with regards to gastroesophageal reflux disease. Dis Esophagus.
2019;32(6): doz020. doi: 10.1093/dote/doz020

Braghetto I, Korn O, Burgos A, Figueroa M. When should be
converted laparoscopicsleeve gastrectomy to laparoscopic Roux-
en-Y gastric bypass due to gastroesophageal reflux? Arq Bras Cir
Dig. 2021;33(4):e1553. doi: 10.1590/0102-672020200004e1553.
Butti F, Tobler O, Allemann P, Fournier P. Gastroesophageal Reflux
Disease Following Roux-en-Y Gastric Bypass.J Laparoendosc Adv
Surg Tech.2020;30(8):875-878. doi: 10.1089/1ap.2020.0094.
Chen RH, Lautz D, Gilbert RJ, Bueno R. Antireflux operation
for gastroesophageal reflux after Roux-en-Y gastric bypass for
obesity. Ann Thorac Surg. 2005;80(5): 1938-40. doi: 10.1016/j.
athoracsur.2004.06.019.

Clapp B, Vo LU, Lodeiro C, Harper B, Montelongo S, Lee |, Tyroch
A. Late-term hiatal hernia after gastric bypass: an emerging
problem. Surg Obes Relat Dis. 2020;16(4):471-475. doi: 10.1016/j.
soard.2020.01.018.

CobeyF, OelschlagerB.Completeregression of Barrett'sesophagus
after Roux-en-Y gastric bypass. Obes Surg. 2005;15(5):710-2.
Csendes A, Braghetto |, Burdiles P, Puente G, Korn O, Diaz JC,
Maluenda F. Long-term results of classic antireflux surgery in 152
patients with Barrett's esophagus: clinical, radiologic, endoscopic,
manometric, and acid reflux test: analysis before and late after
operation. Surgery. 1998:123(6):645-57.

Csendes A, Orrego H, Heitmann P. Characteristics of gastric
secretion in patients with duodenal ulcer. Rev Med Chile.
1968;96(12):788-94.

Csendes A, Orellana O, Martinez G, Burgos AM, Figueroa M,
Lanzarini E. Clinical, endoscopic, and histologic findings at the
distal esophagus and stomach before and late (10.5 years) after
laparoscopic sleeve gastrectomy: results of a prospective study
with 93% follow-up. Obes Surg. 2019;29(12): 3809-3817. doi:
10.1007/s11695-019-04054-5

Dell’Acqua Cassdo B, Herbella FM, Silva LC, Pompeu F, Vicentine
P. Esophageal motility after gastric bypass in Roux-en-Y for
morbid obesity: high resolution manometry findings. Arq Bras Cir
Dig.2013;26 Suppl 1:22-5.doi: 10.1590/s0102-67202013000600006.
de Quadros LG, Kaiser RL, Galvdo Neto MP, Campos JM, Santana
MF, Ferraz AAB. Long-term postoperative endoscopic findings

8/9

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

after gastric bypass procedure: a co-occurrence analysis.
Arqg Gastroenterol. 2016;53(4):273-277. doi: 10.1590/S0004-
28032016000400012.

Dimitriadis GK, Randeva MS, Miras AD. Potential hormone
mechanismsofbariatricsurgery. CurrObesRep.2017;6(3):253-265.
doi: 10.1007/s13679-017-0276-5.

Felsenreich DM, Langer FB, Bichler C, Eilenberg M, Jedamzik
J, Kristo I, Vock N, Gensthaler L, Rabl C, Todoroff A, Prager G.
Roux-en-Y Gastric Bypass as a Treatment for Barrett's Esophagus
after Sleeve Gastrectomy. Obes Surg. 2020;30(4):1273-1279. doi:
10.1007/s11695-019-04292-7

Felsenreich M, Langer FB, Bichler Ch, Eilenberg M, Jedamzik
J, Kristo I, Vock N, Gensthaler L, Rabl C, Todoroff A, Prager G.
Roux-en-Y gastric bypass as a treatment for Barrett's esophagus
after sleeve gastrectomy. Obes Surg. 2020;30(4):1273-1279. doi:
10.1007/s11695-019-04292-7.

Frezza EE, kramuddin S, Gourash W. Rakitt T, Kingston A, Luketich
J, Schauer P. Symptomatic improvement in gastroesophageal
reflux disease (GERD) following laparoscopic Roux-en-Y gastric
bypass. Surg Endosc. 2002;16(7):1027-31. doi: 10.1007/s00464-
001-8313-5.

Genta RM, Spechler SJ, Kielhorn AF. The Los Angeles and Savary-
Miller systems for grading esophagitis: utilization and correlation
with histology. Dis Esophagus.2011;24(1): 10-7.doi: 10.1111/j.1442-
2050.2010.01092.x.

Grong E, Graeslie H, Munkvold B, Arbo IB, Kulseng BE, Waldum HL,
Marvik R. Gastrin secretion after bariatric surgery-response to a
protein-rich mixed meal following Roux-En-Y gastric bypass and
sleeve gastrectomy: a pilot study in normoglycemic women. Obes
Surg. 2016; 26: 1448-56. doi: 10.1007/s11695-015-1985-z.

Gu L, Chen B., Du N, Fu R, Huang X., Mao F., Khadaroo P.A., Zhao
S. Relationship Between Bariatric Surgery and Gastroesophageal
Reflux Disease: A Systematic Review and Meta-analysis. Obes
Surg.2019;29(12):4105-4113. doi: 10.1007/511695-019-04218-3.
Holmberg D, Santoni G, Xie S, Lagergren J. Gastric bypass surgery
inthetreatmentofgastro-oesophageal reflux symptoms.J Aliment
Pharmacol Ther. Aliment Pharmacol Ther. 2019; 50(2):159-166.
doi: 10.1111/apt.15274.

HuangCS, ForseR.A, JacobsonB.C,, Farraye F.A.Endoscopicfindings
and their clinical correlations in patients with symptoms after
gastric bypass surgery. Gastrointest Endosc. 2003;58(6):859-866.
doi: 10.1016/S0016-5107(03)02310-1.

JamiesonJR, SteinHJ, DeMeester TR, Bonavinal, Schwizer W, Hinder
RA, Albertucci M. Ambulatory 24h esophageal pH monitoring:
normal values, optimal thresholds, specificity, sensitivity, and
reproducibility. Am J Gastroenterol. 1992;87(9):1102-11.
Korenkov M, Hohler L, Yucel N, Grass G, Sauerland S, Lempa
M. Esophageal motility and reflux symptoms before and
after bariatric surgery. Obes Surg. 2002;12(1):72-6. doi:
10.1381/096089202321144621.

Lim CH, Lee PC, Lim E, Eng A, Chan WH, Tan HC, Ho E, Kovalik
JP, Ganguly S, Tan J. Resolution of Erosive Esophagitis After
Conversion from Vertical Sleeve Gastrectomy to Roux-en-Y
Gastric Bypass. Obes Surg. 2020;30(12):4751-4759. doi: 10.1007/
$11695-020-04913-6.

Madalosso CA, GurskiRR, Callegari-Jacques SM, Navarini D, Mazzini
G, Pereira MS. The impact of gastric bypass on gastroesophageal
refluxdiseasein morbidly obese patients. AnnSurg.2016;263(1):110-
6. Doi: 10.1097/SLA.0000000000001139.

Matar R, Maselli D, Vargas E, Veeravich J, Bazerbachi F, Beran
A, Storm AC, Kellogg T, Dayyeh BKA. Esophagitis after bariatric
surgery: large cross-sectional assessment of an endoscopic
database. Obes Surg. 2020;30(1):161-168. Doi: 10.1007/s11695-
019-04164-0.

Mejia-Rivas MA, Herrera-Lopez A, Hernandez-Calleros J, Herrera
MF, Valdovinos MA. Gastroesophageal reflux disease in morbid
obesity: the effect of Roux-en-Y gastric bypass. Obes Surg.
2008;18(10):1217-24. doi: 10.1007/s11695-008-9474-2.

ABCD Arq Bras Cir Dig 2022;35:e1657



35.

36.

37.

38.

39.

GASTROESOPHAGEAL SYMPTOMS AFTER LAPAROSCOPIC GASTRIC BYPASS: MISTAKES IN PERFORMING THE PROCEDURE?

Merrouche M, Sabaté JM, Jouet P, Harnois F, Scaringi S, Coffin B,
MsikaS.Gastro-esophageal refluxand esophageal motility disorders
in morbidly obese patients before and after bariatric surgery. Obes.
Surg. 2007;17(7): 894-900. doi: 10.1007/s11695-007-9166-3.
Nance ME, ShaperaE, Wheeler AA. Type |V Hiatal Hernia Containing
the Gastric Pouch and Proximal Roux Limb: A Rare Cause of Bowel
Obstruction Following Roux-en-Y Bypass Surgery. Cureus. 2020
30;12(8):e10132. doi: 10.7759/cureus.10132

Ortega J, Escudero MD, Mora F, Sala C, Flor B, Valls JM, Sanchiz V,
Martines-AlzamoraN, BenagesA, Lledo S. Outcome of esophageal
function and 24-hour esophageal pH monitoring after vertical
banded gastroplasty and Roux-en-Y gastric bypass. Obes Surg.
2004;14(8):1086-94. doi: 10.1381/0960892041975497.

Raj PP, Bhattacharya S, Misra S, Kumar S, Khan MJ, Gunasekaran
SC, Palanivelu C. Gastroesophageal reflux-related physiologic
changes after sleeve gastrectomy and Roux-en-Y gastric bypass: a
prospective comparativestudy.Surg Obes Relat Dis.2019;15(8):1261-
1269. doi: 10.1016/j.s0ard.2019.05.017.

Signorini F, Olguin S, Viscido G, Obeide L, Moser F. Esophagitis
evolution aftersleeve gastrectomy orgastric bypassin consecutive
cases. Surg Endosc. 2020;34(10):4330-4335. doi: 10.1007/s00464-
019-07199-7.

40.

41.

42.

43.

44,

45.

Smith A, Herkes SB, Behrns KE, Fairbanks VF, Kelly KA, Sarr
MG. Gastric acid secretion and vitamin B12 absorption after
vertical Roux-en-Y gastric bypass for morbid obesity. Ann Surg.
1993;218(1):91-6. doi: 10.1097/00000658-199307000-00014.
Tolone S, Savarino E, Yates RB. The impact of bariatric surgery on
esophageal function. Ann NY Acad Sci. 2016;1381(1):98-103. doi:
10.1111/nyas.13107.

Triggs JR, Kahrilas P. Editorial: gastric bypass for GERD in class
Il & Il obesity-still the best option? Aliment Pharmacol Ther.
2019;49(12):1535-1536. doi: 10.1111/apt.15295.

Valezi AC, Herbella FM, Mali J, Menezes MA. Esophageal motility
afterlaparoscopicRoux-en-Y gastricbypass: The manometry should
be preoperative examinationroutine? Obes Surg.2012;22(7):1050-
4. doi: 10.1007/s11695-012-0613-4.

Vilallonga R, Sanchez-Cordero S, Umpiérrez Mayor N, Molina A,
Cirera de Tudela A, Ruiz-Ucar E, Carrasco MA. GERD after Bariatric
Surgery. Can We Expect Endoscopic Findings? Medicina (Kaunas).
2021;57(5):506. doi: 10.3390/medicina57050506.

Yorke E, Sheppard C, Switzer NJ, Kim D, de Gara C, Karmali S, Kanji A,
Birch D.Revision of sleeve gastrectomyto Roux-en-Y Gastric Bypass:
A Canadian experience. Am J Surg. 2017;213(5):970-974. doi:
10.1016/j.amjsurg.2017.04.003.

ABCD Arq Bras Cir Dig 2022;35:€1657 9



