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Abstract

Background

Laparoscopic adjustable silicone gastric bandindSGB) and laparoscopic vertical banded
gastroplasty (LVBG) are the most frequently perfednwestrictive operations for morbid obesity.
The question of whether bariatric restrictive pihaes increase or reduce gastroesophageal reflux
disease (GERD) remains open. This study aimed ngpace the long-term results of LASGB with
those of LVBG in terms of postoperative GERD anopésgeal motility function.

Methods

From February 1999 to December 2000, 175 patiamdemwent bariatric surgery. After 75 of these
patients were excluded from the study, the remgitdD patients were randomly assigned to one of
two treatment groups: LASGB or LVBG. The end poiatshe study were evaluation of clinical
and instrumental GERD and esophageal function. fidiew-up protocol included clinical
assessment using the Gastroesophageal Reflux Healiited Quality-of-Life (GERD-HRQOL)
scale at 3, 12, and 96 months. Esophageal mangn2dity pH monitoring, and endoscopy were
performed at 12 and 96 months.

Results

At 12 months, GERD had developed in 13 (26%) LAS&H# 11 (21.6%) LVBG patients. In the
majority of cases, GERD resulted from pouch dilatmr poor compliance and required either
reoperation (ten after LASGB and three after LVBGEndoscopic dilation of the neopylorus (four
after LVBG). In all, 71 patients completed the 96#th follow-up protocol. The findings showed
that three (11.5%) of 26 LASGB patients and fod)®f 45 LVBG patients were receiving proton
pump inhibitor (PPI) therapy for GERD. Postopematiower esophageal sphincter (LES) pressure
and esophageal motility did not differ from pregisre data except for the presence of aperistaltic
waves in one LASGB and two LVBG symptomatic GEREigds.

Conclusions

No significant association between gastric resuecprocedures and GERD or esophageal function
was found during long-term follow-up assessmene ificreased occurrence of GERD in the early
follow-up period often is due to a technical defecpoor patient compliance.
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Obesity has become the most common chronic heatibleggmm in Western countries, and its
prevalence is rising. In the United States alormgsdy currently is the second leading cause of
preventable death, with more than 50% of adulisneséd as being overweight or obese and 5% as
being morbidly obesel] 2].

Obesity increases the incidence of other medicablpms including coronary artery disease,
hypertension, peripheral vascular disease, pulnyoniasufficiency, sleep apnea, diabetes,
osteoarthritis, and gastroesophageal reflux disg@E&D), together with psychosocial disabilities.
Obese individuals also are more likely to expergetie development of cancer. Furthermore, the
risk of premature death is greater for the sevesbbse than for the nonobe8g |



Bariatric surgery is the only effective treatmewr fmorbid obesity. Numerous studies have
described the effect that these procedures candra@ERD symptoms, the objective measures of
GERD, and the mixed pattern of outcomdsd]. However, the relationship between restrictive
bariatric surgery and GERD is difficult to analyzed the question about the extent to which
weight loss and surgical treatment can resolve GERiains open.

Mason p] introduced the principles of vertical banded gasasty (VBG). Later, Deitel et al7]
showed that the laparoscopic vertical banded galssty (LVBG) procedure works on principles
used in the surgical treatment of GERD, such aesi@pning and retaining the gastroesophageal
junction within the abdomen and constructing anng#ted intraabdominal esophagus by
converting part of the lesser curvature into a casgible tube. Some studies also have reported
relief of heartburn and regurgitation in VBG-trefgatients, with regression of esophagitis among
those undergoing surgery with conversion of adjlstgastric silicone banding to VBG,[9].

In recent years, laparoscopic adjustable gastticose banding (LASGB) has gained wider
acceptance because of its relative simplicity, maiiinvasiveness, safety, and effica&,[11]. In
Europe, it currently is the most common operation horbid obesity. Although LASGB has
proved to be effective for weight reduction, itéeef on esophageal function and GERD remains
unclear [12, 13].

This study aimed to evaluate the long-term resaoftdariatric restrictive surgery in terms of
postoperative GERD and esophageal motility functiona group of morbidly obese patients
randomly assigned to undergo LVBG or LASGB.

Patients and methods

Patients with a diagnosis of morbid obesity based National Institutes of Health (NIH)
Conference Consensus Development guidelidds Were included in a prospective randomized
controlled clinical study. The details on the regpien rate, the early and late complications rate,
and the percentage of excess body-weight loss (EMaL¢ been published elsewhetB][

In the current study, we evaluated the long-terfecefof LASGB and LVBG on postoperative
GERD and esophageal function. The inclusion cetedquired a history of obesity exceeding
5 years, documented previous weight loss atterapit®dy mass index (BMI: weight in kilograms
divided by the square of the height in meters) @50 kg/mi, and an age of 18-60 years. The
exclusion criteria ruled out contraindications teation of a pneumoperitoneum (e.g., glaucoma),
large esophageal hiatal hernia (>3 cm), symptom@#&dRD, pregnancy, drug or alcohol abuse,
psychological disorders (e.g., bulimia, depressiboymonal or genetic obesity-related disease, and
previous gastric surgery.

The patients were evaluated by a dietitian to edelisweet” eaters and “binge” eaters because
restrictive bariatric procedures are contraindiddte these two patient categories. Eligibility was
based on clinical history, thorough physical exaton, blood chemistry, hormonal status, and
instrumental evaluation. Patients then were ranglaaskigned to one of two treatment groups:
LAGB or LVBG. Preoperative GERD symptoms were asséaising the Gastroesophageal Reflux
Health-Related Quality-of-Life (GERD-HRQOL) scalks].

All the patients underwent preoperative upper gastestinal (Gl) endoscopy. Findings of possible
hiatal hernia or esophagitis were recorded in Hetaid esophagitis was graded according to the
Savary—Miller classificationl[7].

Stationary manometryif—20] of the esophagus was performed before and dfteoperation using

a low-compliance pneumohydraulic system (Dyno 20@@nfis Biomedica, Bologna, Italy).
Medications exerting a possible effect on esopHagesility were discontinued 5 days before
examination. Analyzed parameters included upperlawedr esophageal sphincter (LES) pressure,
sphincter relaxation, and amplitude of peristaibatractions.

Lower esophageal sphincter pressure was calcukedoth the mid-expiratory pressure at the
respiratory inversion point and the average opatissures recorded in the high-pressure zone (as



analyzed by computer). Esophageal body motility BB& relaxation were assessed by recording
the changes in pressure elicited by 10 wet swallovith the side holes of the catheter positioned
inside the LES and 5, 10, 15, and 20 cm higherRgsidual pressure of LES was defined as the
minimal pressure (nadir) recorded in the LES duswgllowing.

Pre- and postoperative 24-h esophageal pH moritavas performed as described elsewh2ig [
The 24-h pH-monitoring data were downloaded frora thgital data logger into a personal
computer and analyzed using pH monitoring dedicatefiware (pH day software; Menfis
Biomedica, Bologna, Italy). Reflux was evaluatethggshe DeMeester scoring system (DM32][
and the area under the H+ parameter (AUR23).[

Surgical technique

The surgical technique has been described prevyiolid, 24]. For LASGB, the LapBand
(Bioenterics, Carpinteria, CA, USA) was used fot phtients. A calibration balloon tube
(Bioenterics) was passed transorally by the angsthato the stomach and filled with 25 ml of
saline solution. Dissection of the retrogastriciieinstarted at a point on the lesser curve levid wi
the equator of the balloon. The LASGB was correptigitioned, and the tubing was connected to
the access port positioned subcutaneously in thappeer abdomen.

For LVBG, laparoscopic dissection started on tresde curvature of the stomach 6 cm from the
gastroesophageal junction. A transgastric windows weeated using an endoluminal 12-mm-
diameter calibrating tube. The transgastric windeas created with a 21-mm-diameter circular
stapler, and the gastric pouch was constructed aitimear stapler inserted through the gastric
window and directed toward the angle of His. Fipadl polypropylene mesh band was wrapped flat
around the gastric pouch outlet and sutured tdf iseereate a 5-cm circumference to calibrate the
gastric pouch outlet.

Outcome assessment

All the patients underwent upper Gl evaluation whkdrosoluble contrast medium on the
postoperative day 1 (LASGB) or 2 (LVBG). The follay protocol included clinical assessment
according to the GERD-HRQOL scalkg] at 3, 12, and 96 months. Esophageal manometrpénd

h pH monitoring were performed at 12 and 96 montBsophagogastroduodenoscopy was
performed at 12 and 96 months. Postsurgical ahtrahedication was prescribed according to
severity of symptoms, 24-h pH monitoring, and ewdps findings.

Statistical analysis

The primary end point of the study was the incidgeotGERD in the LASGB and LVBG groups at
12- and 96-month follow-up evaluations of patier@sdomized to receive LASGB or LVBG and
described in a previously published studg][ The GERD rates after the LASGB procedure are
reportedly 10-57%¢4, 9], whereas LVBG is not thought to affect GERD rdtks 25].

The secondary end points were the effect that titerventions had on esophageal function,
particularly the differences between pre- and postative LES pressure (LESp) and esophageal
motility. Categorical variables were compared using test, with Yates correction and Fisher’s
exact test (two-tailed) used when necessary. Contis variables were compared using Student’s t-
test or the Mann—Whitney U test, depending onithstion. All P values were two-sided. A P value
<0.05 indicated a statistically significant diffaoe. Data were analyzed on an intention-to-treat
basis. All calculations were done with SPSS, verdid.0 (SPSS Inc., Chicago, IL, USA).



Results

From February 1999 to December 2000, 175 patiamdemwent bariatric surgery at our institution.
Of these patients, 75 were excluded from the shelyause of a BMI exceeding 50 k§/ii35
patients), a BMI less than 40 kdimcomorbidities (5 patients), a specific contraiadion to
pneumoperitoneum (4 patients), previous gastrigesyr (6 patients), GERD (14 patients), and
refusal to enter the protocol (11 patients) (Fig. 1

175 obese patients
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\ IVBG 12 miths follow- /,
group - - \‘
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up
41 patients




Fig. 1

Study design according to the consort statement

The remaining 100 patients were randomized intotteatment groups: LASGB (n = 49) or LVBG
(n=51). The two groups were comparable in termhssex, age, mean body weight, BMI,
percentage of EWL, and laboratory test results. Thert-term follow-up results from this
randomized clinical trial in terms of weight lossperating time, hospital stay, mortality, and
morbidity have been published elsewhet's |

Preoperative GERD symptoms were assessed by méanstandard form based on the GERD-
HRQOL scale 16]. Preoperative upper Gl endoscopy excluded matignan all patients and
showed a small hiatal hernia (type 1) in six LAS@&ients (12.2%) and five LVBG patients
(9.8%). Preoperative manometry and 24-h pH momigpwere performed for all the patients. At
12 months, all the patients from both groups werailable for the follow-up assessment. At
96 months, 67 patients (26 in the LASGB group ahdmMthe LVBG group) were available for
long-term analysis.

L ASGB-treated group

At the 12-month follow-up assessment, 13 LASGBi&gdgatients (26%) presented with GERD
symptoms, confirmed by pH-metry, positive DMS scard AUH+ for only 6 patients. For the
remaining 7 patients, the DMS score was positiveAllH+ was normal. All patients were treated
with proton pump inhibitor (PPI) therapy, althougtband desufflation was required in four cases.
Because clinical and instrumental GERD did not iower with medical therapy and band
desufflation for three patients (6.1%), two of thgsatients underwent reoperation with band
removal, and the remaining patient with grade 2bagitis underwent band removal followed by a
Roux-en-Y gastric bypass. All the patients witmidal GERD who had a discrepancy between the
DMS score and AUH+ underwent band removal for poditétion without band slippage in the
course of the following 36 months.

Postoperative manometry showed abnormal apercstatives of the esophageal body in patients
with symptomatic GERD, especially in those with glowilation (30% of aperistaltic waves in 10
patients [20%]). At the 96-month follow-up assesst23 patients were unavailable because three
refused to complete the follow-up evaluation; n{&8.4%) underwent band removal because of
pouch dilation with or without band slippage; th(6€1%) underwent band removal due to GERD;
seven (14.3%) were noncompliant or referred foreeevfood intolerance, poor weight loss, or
weight regain and subsequently underwent reoperatidth band removal and conversion to
another bariatric procedure (VBG for 3 and gadigpass for 4 patients); and 1 (2%) with band
erosion required reoperation with band removal.e€hpatients (11.5%, 3/26) with clinical and
instrumental GERD were still receiving PPI theragthout an endoscopic finding of esophagitis.
Postoperative manometry showed normal peristatsisl&S pressure in two patients (7.6%) and
20% of aperistaltic waves with normal LES pressnrene patient (3.8%).

LVBG-treated group

At the 12-month follow-up assessment, 11 patie@tk.606) presented with GERD symptoms,
confirmed by pH-metry in only five cases. The remirag 6 patients had a positive DMS score but a
normal AUH+. Three patients (5.9%) (two with graZlesophagitis at endoscopic control) whose
clinical and instrumental GERD did not improve wittedical therapy underwent reoperation with
conversion to Roux-en-Y gastric bypass. Among th&epts with clinical GERD who had a
discrepancy between their DMS score and AUH+, foatients exhibited stenosis at the gastric
pouch outlet, which was treated successfully byosodpic dilation. Pouch dilation was noted in
two patients.



Postoperative manometry showed abnormal apercstalives of the esophageal body in the
patients with symptomatic GERD, especially in thagih stenosis at the gastric pouch outlet (25%
of aperistaltic waves in 6 patients [11.8%]). At tB6-month follow-up assessment, 10 patients
were unavailable because six refused to completefaHhow-up evaluation and 4 underwent
reoperation (one had gastric bypass for a stapé&eléak, and three had late conversion to gastric
bypass for severe GERD).

Four patients (9.7%; 4/41) with clinical and instental GERD were still receiving PPI therapy
without an endoscopic finding of esophagitis. Ppstative manometry showed normal peristalsis
and LES pressure in two patients and 18% of apdticsivaves with normal LES pressure in two
other patients. Tables 1, 2, 3, 4 and 5 presergfteet of LASGB and LVBG on GERD symptoms,
manometry, pH-monitoring, and endoscopy.

-Fl;iglt?)plerative clinical evaluation at the 12- andrfééth follow-up assessments
LASGB LVBG
P value
(n=49) (n=51)
Patients lost to follow-up (n) 23 10
Patients at 96-month follow-up (126 41
Clinical GERD
12 months
n (%) 13 (26.5)11 (21.6)0.358
Mean GERD-HRQOL (n) 18 12
96 months
n (%) 3(11.5) 4(9.7) | 0.314
Mean GERD-HRQOL (n) 28 34

LASGB laparoscopic adjustable silicone gastric lagd LVBG laparoscopic vertical banded
gastroplasty; GERD gastroesophageal reflux dise@deRD-HRQOL gastroesophageal reflux
disease—health-related quality-of-life scale

Table 2
Postoperative manometry and 24-h pH-metry moni¢pdiata

Manometric data LASGB group LVBG group P value
Mean gastroesophageal junction pressure (mmHg)

12 months 16 17.8 NS
96 months 16.3 17.6 NS
Mean amplitude of distal waves (mmHgQ)

12 months 60 64 NS
96 months 63 67 NS
Percentage of peristaltic waves

12 months 86.2 85 NS
96 months 96 95 NS
Cricopharyngeal sphincter pressure (mmHg)

12 months 104 97 NS

96 months 110 102 NS



LASGB group
pH-metry data

Mean Range
DeMeester score (cut off <18)
12 months 20 3-42
96 months 16 0-34
Percentage of total time pH <4
12 months 29 | 1.3-4.6

96 months 3 1.2-4.9
AUH+ (cut off <114 mmol/l)

12 months
96 months

LVBG group
P value
Mean Range
18 1-16 NS
16 0-18 NS
3 0.9-3.7 NS
23| 0.7-3.5 NS

64.2233.32-135.18.18 3.2-61.45NS
62.1738.18-138.554.16 2.7-66.87NS

LASGB laparoscopic adjustable silicone gastric lagd LVBG laparoscopic vertical banded

gastroplasty
Table 3

LASGB versus LVBG group: manometric data at 12- 86emonth follow-ups for symptomatic

patients with GERD
12-Monthsfollow-up

96-Monthsfollow-up

LES Normal | Aperistaltic
Symptomatic |Pressure peristalsis waves
GERD n GERD
(range) n (%) n (%)
LASGB group
DMS: +
R TO NN 3
66
DMS: +
AUH+: - 12) 101 2 6 (12) -~
7b
LVBG group
DMS: +
AUH+: + 22) -39 239 2
5C
DMS: +
AUFts: - %f) (125 39) (7.8) 7
6

LES Normal |Aperistaltic

Symptomatic |Pressure peristalsis waves

n

(range) n (%) n (%)

16 (14—

18) 2 (7.6) 1(3.8)
18 1(2.4) 1(2.4)
17 1(2.4) 1(2.4)

LES lower esophageal sphincter; DMS DeMeester sgaystem; AUH+ area under H+
®Reoperation for GERD in 3 patients (band removahin cases; band removal followed by gastric

bypass in one case)

PBand removal for pouch dilation in 7 patients
‘Reoperation for GERD in 3 patients (conversiondstgc bypass)
ISuccessful treatment with endoscopic dilation fenesis at the gastric pouch outlet in 4 patients

Table 4



LASGB versus LVBG group: pH-metry data at 12- ar@inonth follow-ups for symptomatic
patients with GERD

12-Monthsfollow-up 96-Monthsfollow-up
Mean M ean

Symptomatic DeM eester Mean AUH* Symptomatic |DeM eester Mean AUH+

value (cutoff value (cutoff

GERD score (Cutoft 114\ mmol)y  CERD score (CUtoff| 14 4" imolfl)
<18) <18)

LASGB group

DMS: +

AUH+: + 38.1 212.18 3 24.1 178.12

68

DMS: +

AUH+: - 26.4 102.16 - - -

7b

LVBG group

DMS: +

AUH+: + 24.2 178.64 2 22.6 188.14

5C

DMS: +

AUH+: - 27.4 108.22 2 26.4 105.15

6d

DMS DeMeester score; AUH+ area under H+

®Reoperation for GERD in 3 patients (band removahio cases; band removal followed by gastric
by-pass in one case)

PBand removal for pouch dilation in 7 patients

‘Reoperation for GERD in 3 patients (conversionastgc bypass)

dSuccessful treatment with endoscopic dilation fenesis at the gastric pouch outlet in 4 patients
Table 5

Postoperative upper Gl endoscopy

12 Months 96 Months
Upper Gl endoscopy LASGB group |LVBG group |LASGB group LVBG group
n (%) n (%) n (%) n (%)
Normal findings 48 (98) 49 (96.1) 26 41
Esophagitis (grade 1 of)21 (2)° 2 (3.9 - -
Hiatal hernia (type 1) 3(6.1) 3 (59) 2 (7.6) 14p2.

LASGB laparoscopic adjustable silicone gastric lagd LVBG laparoscopic vertical banded
gastroplasty

®According to the Savary—Miller classificatiohg]

PPatient who underwent reoperation



Discussion

In recent years, the minimally invasive approach bacome the preferred technique for bariatric
surgery P5]. For morbid obesity, LASGB and LVBG are the twestrictive procedures most
frequently performed26]. However, there are no definitive data on thatrehship between the
type of bariatric restrictive procedure and GERDoor the outcomes after these two types of
interventions for obese patien®/[ 28]. To date, conflicting results have come mostiynirsmall
retrospective series with short-term follow-up esion, with some claiming significant
improvement, others showing no difference, and stihers reporting worsening of GERD
symptoms and findings after a bariatric restricfivecedure 9, 29, 30]. The effect on esophageal
motility also is uncleardl].

The literature contains divergent reports on thedence of GERD symptoms after LASGB.
Gutschow et al.32] noted a reduction in heartburn during the eaoliofv-up period €12 months)
compared with the preoperative situation when #adhs only slightly or not inflated. They found
worsening of symptoms during the mid- and long-téottow-up evaluation after band inflation to
narrow the esophageal outlet. As a result, esophatgarance is progressively reduced, leading to
stasis of ingested food and refluxed acidic madtengith increasing rates of heartburn,
regurgitation, and dysphagia, especially if thexpr@l pouch is dilated.

Dixon and O’Brien 0] and Merrouche et al.4] described a rapid improvement in reflux
symptoms after surgery during the first postopeeatveeks and suggested LASGB as an antireflux
procedure, but their studies reported only shaortteesults. @vrebg et al3]] observed an initial
worsening of GERD symptoms after LASGB and an iaseein reflux score. Reflecting these
changes, 24-h pH monitoring data showed a markadase in esophageal acid exposure.

Also unclear is the effect of LASGB on esophageatility. Band placement may increase resting
LESp and lead to impairment of LES relaxati®nZ9]. Yet some studies claim that the band makes
no difference in terms of esophageal motility disoss, whereas others show that postoperative
esophageal dysmotility and gastroesophageal rethlaxmonly occur after LASGB3D].

In the current study, we found a worsening of GE&hptoms in 26% of patients, as measured by
the GERD-HRQOL scale after LASGB at the 12-montHofe-up assessment. The 24-h pH
monitoring data indicated a significant increasaaid exposure for six patients (12%), whereas for
seven patients (14%), the DMS scores were highgt®diiH+ was normal. This could be explained
by stagnation of food in the LASGB pouch and thstali esophagus, which leads to acid
fermentation, resulting in a pH decreased to diyghelow 4, a positive DMS score, and a positive
percentage of total time pH <33, but without changing the normal AUH+ value.

The patients with a discrepancy between DMS scodeAdJH+ were noted to have pouch dilation
with band dislocation and had undergone reoperatitim band removal in the first 48 months of
the follow-up period. These patients also were ébtonhave altered esophageal motility with 30%
of aperistaltic waves and increased synchronougsyavhich may have been caused by band outlet
obstruction, band dislocation, or pouch dilatioal§le 3).

Over the course of the long-term follow-up peri@mptoms improved, as measured by the
GERD-HRQOL scale (Table 1), and no statisticaltyngicant differences emerged for alterations
in esophageal motility or LESp. At the 96-monthldal-up assessment, three patients (11.5%)
presented with clinical and instrumental GERD, ohehich (3.8%) had normal LESp but 20% of
aperistaltic waves. No significant change in postapve upper Gl tract endoscopy was found, and
no GERD complications were recorded at the 96-mtoitbw-up assessment (Table 5).

The LVBG approach was introduced as a possibleediutk procedure by Deitel et al7][ These
authors observed a reduction in heartburn fromo72286 and in regurgitation from 55 to 3% after
LVBG. Hiatus hernias identified before surgery wabsent after the procedure.

Nevertheless, GERD symptoms continue to be repantgrhtients after LVBG. These symptoms
can result from postprandial esophageal loadirtguerreflux from the distal stomach, 8]. Staple-



line disruption may allow passage of acid into gomeich and the esophagus. Additionally, large
pouches may include acid-secreting mucosa.

Among the patients with an intact LVBG undergoirgneersion to Roux-en-Y gastric bypass for
severe GERD symptoms, 96% are reported to experi@momplete or near complete resolution of
heartburn symptoms, 88% discontinue antireflux methns, and all patients with preoperative
endoscopically documented esophagitis have compdstdution without progression to Barrett’s
esophagus7, 8]. @vrebg et al. 31] found that in LVBG-treated patients, heartburrd aacid
regurgitation did not increase and that the reBarre was unchanged after surgery. The LVBG
procedure was not followed by significant changessophageal acid exposure. These authors
reported data from a short-term follow-up assessrapd did not perform manometry. Similarly,
Naslund et al. 34] failed to observe any influence of VBG on gassamghageal reflux. Other
studies claiming the antireflux properties of VB@eaations have rather short follow-up periods
and lack manometry and pH-metry data.

In our study, the GERD-HRQOL questionnaire showdtRG symptoms in 11 LVBG patients
(21.6%) at the 12-month follow-up assessment. Atnpedry, a discrepancy between DMS score
and AUH+ value was found in six patients (11.7%gKE 4). For four of these patients, stenosis of
the gastric pouch outlet (2 patients with pouctatthh) was successfully treated by endoscopic
dilation. In these patients, pouch outlet obstarctifollowed by pouch dilation caused food
stagnation, leading to acid fermentation, with worag of symptoms and 25% of aperistaltic
waves shown by manometry. At 96 months (Tabled)r fuatients (9.7%) were still receiving PPI
therapy. No statistically significant differencesdsophageal motility or LESp alterations (Table 3)
and no esophagitis at endoscopy were found at 98had¢Table 5).

In conclusion, we found an increase in GERD sympgtaiuring the early follow-up period among
the LASGB-treated patients mainly because of irexirdevice positioning, which resulted in slow
emptying of the pouch and pouch dilation with f@dgnation. In these cases, worsening of GERD
symptoms was not due to acid reflux but ratherctdiication because of delayed pouch emptying.
When this complication occurred, the device wasowsd, with or without conversion to other
bariatric operations, to improve the patient’s gyaif life.

Concerning LVBG, we think that incorrect eating itslof poorly compliant patients during the
early follow-up period led to gastric pouch dilatiwith acidification rather than to a real reflux.
long-term follow-up assessment, patients who hatkrgone a correctly performed operation and
followed a proper diet were at less risk for theedlepment of clinical and instrumental GERD.
When GERD is present, medical therapy can redueerik of severe complications such as
esophagitis or Barrett's esophagus.

In brief, our study found no significant associatibetween restrictive bariatric surgery and
postoperative esophageal dysfunction or gastroesmath reflux. Correct surgical technique and
appropriate follow-up nutrition are both crucialitoproving the patients’ quality of life. Due toeth
consistent rate of redo surgery after both LASGB &VvBG, a higher number of cases and
possibly a multicentric trial will be useful to dinm the current findings.
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