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| ncreased Esophageal Exposureto Weakly Acidic Reflux 5
Y ears After Laparoscopic Roux-en-Y Gastric Bypass

Rebecchi, Fabrizio MD; Allaix, Marco E. MD, PhD; Ugliono, Elettra MD;
Giaccone, Claudio MD, PhD; Toppino, Mauro MD; Morino, Mario MD

General Surgery and Center for Minimal Invasivegguy, Department of Surgical Sciences -
University of Turin, corso A.M. Dogliotti, Turintaly.

Abstract

Objective: To evaluate the long-term effects ofl@scopic Roux-en-Y Gastric Bypass (LRYGB)
on gastroesophageal function.

Background: LRYGB is considered the weight losscpdure of choice for obese patients with
gastroesophageal reflux disease (GERD). Howewveg-term instrumental evaluations of GERD
after LRYGB are not available.

Methods: Morbidly obese patients selected for LRYW@&8e included in a prospective study. We
performed clinical evaluation with GERD-HRQoL gueshaire, upper endoscopy, esophageal
manometry, and 24-hour impedance pH (24-hour Ml)-ptdnitoring preoperatively and at 12 and
60 months after surgery. This trial is registerethwZlinicalTrials.gov (no. NCT02618044).

Results: From May 2006 to May 2009, 86 patienterexk the study and 72 (84%) completed the 5-
year protocol. At preoperative 24-hour MIl-pH mamihg, 54 patients (group A) had normal
values, whereas 32 (group B) had diagnosis of GERhad acidic reflux, whereas 9 had
combined reflux [acidic + weakly acidic reflux (WARThe groups were similar in preoperative
age, body mass index, and comorbidities. At 12@hcthonths, significant improvement in
guestionnaire scores was observed in group B patiBio manometric changes occurred in both
groups; 24-hour Mll-pH monitoring showed a sigrafit reduction in acid exposure, but an
increase of WAR in both group A (from 0% to 52% &%) and group B (from 35% to 42% to
77%). At long-term follow-up, esophagitis was foundl4 group A (30%) and in 18 group B
patients (69%) (P < 0.001).

Conclusions: LRYGB allows to obtain an effective RIE symptom amelioration dra reduction i
acid exposure. However, 3 out 4 patients presetht distal esophagus exposure to WAR.

Gastroesophageal reflux disease (GERD) is a frequoedition in morbidly obese patients.1
Laparoscopic Roux-en-Y-gastric bypass (LRYGB) isstdered the most effective surgical
procedure for the treatment of morbidly obese p&iwith GERD when compared with
laparoscopic adjustable gastric banding and lapajos sleeve gastrectomy.2

Several studies have shown the benefits of LRYGEBE&RD, reporting improvement of GERD-
related symptoms and reduction in acid-reducingicagidns use.3-6 Physio-pathological
mechanisms that have been proposed to explaimtoeable effect of LRYGB on GERD include
weight loss, reduction in parietal gastric cellsd aiversion of the bilio-duodeno-pancreatic
juices7 However, only a few studies have performed apailyje evaluation of the esophageal
exposure to acid refluxate after more than 6 moattsllow-up.6,8,9 In addition, very little is
known about esophageal exposure to weakly aciflicxr@VVAR) after LRYGB.

The aim of this study was to prospectively assesdang-term effects of LRYGB on
gastroesophageal function in morbidly obese patient



METHODS

Obese patients fulfilling the 1991 National Inditwf Health criteria for bariatric surgery 10 and
eligible for LRYGB were included in a prospectivanical study.

Exclusion criteria were: presence of a large hiaésthia on preoperative upper endoscopy (any
hiatal hernia with more than one-third of the stomdisplaced through the hiatus above the
diaphragm) and previous gastric surgery. Preoperatork-up data, intraoperative and early
postoperative results, and loterm clinical, endoscopic, and functional outcowese entered int
a prospectively collected database.

The study protocol included clinical examinatiord @yastroesophageal function evaluation by
the clinically validated questionnaire Gastroesggah Reflux Health-Related Quality of Life scale
(GERD-HRQoL),11 upper endoscopy with biopsy, staiy esophageal manometry, and 24-hour
multichannel intraluminal impedance (Mll)-pH mornitty preoperatively and at 12 and 60 months
after surgery.

Patients were divided into 2 groups according éahsence (group A) or presence (group B) of
GERD at preoperative 24-hour Mll-pH monitoring.

Upper Endoscopy

All patients had preoperative upper endoscopy.pgreeence of hiatal hernia was recorded and
macroscopic findings of esophagitis were descrdmmmbrding to the Savary-Miller classification.12
Biopsies in the distal esophagus and in the stomach obtained in all patients to rule out the
presence of esophagitis, dysplasia/metaplasiagbcdtacter pylori (HP) infection.
Histopathological changes in esophageal mucosastenswith microscopic esophagitis were
recorded.13-15

Functional Evaluation

Esophageal M anometry

Stationary manometry of the esophagus was perfousid 8-channel perfusion catheters. The
technique has been described previously.16 We atesldower esophageal sphincter (LES)
pressure and relaxation, and esophageal body motili

Twenty-four-hour M11-pH Monitoring

Twenty-four-hour MII-pH monitoring was obtained offedical therapy using an ambulatory MlI-
pH monitoring system (Sleuth; Sandhill Scientifvd, Highland Ranch, CO) as previously
described.16 Data were analyzed using a custorefluxrdetection algorithm (Autoscan; Sandhill
Scientific, Inc), and manually reviewed by 2 expéR.R. and C.G.). On the basis of pH values, a
reflux episode was classified as “acidic” if pH pped below 4 for at least 4 seconds, or “weakly
acidic” if at least 1 pH unit decrease in the pHiinig the reflux episode was observed for at least 4
seconds, with pH remaining between 4 and 7. Tta tatmber of acidic, weakly acidic, liquid, and
mixed (liquid + gas) reflux episodes was calculated

The number of total, acidic, and weaklydicireflux episodes was considered normal belowb®:
and 33 in 24 hours, respectively.17 Based on theualaeview of combined 24-hour MII-pH
monitoring findings, patients were classified aofws: patients with acidic reflux alone if only
pathological acidic reflux episodes were obserypadients with WAR if only pathological WAR
episodes were recorded; and patients with combeefdk (CR) if both acidic reflux and WAR
episodes were detected. Symptoms were definedlas-related if the symptom index (SI) was
higher than 50%.18 Sl is the percentage of symmpisodes related to reflux. Bioview analysis
software was used for calculation of SI. Accordioghe setting of this software, symptoms were



considered as being related to reflux if they ocadiwithin a 5-minute time window after the onset
of the reflux episode.

Surgical Technique

Laparoscopic Roux-en-Y-gastric bypass was perforoséuy a standard technique. Cruroplasty in
the presence of small hiatal hernia was not rolytiperformed. The gastric pouch was created in a
standardized fashion, starting 6 cm from the esgpdastric gastric junction using a 45-mm
laparoscopic linear stapler and calibrating thegbagize with a 12-mm bougie. The proximal
jejunum was transected with a-mm linear stapler at 50 cm from the ligament cdi. The
alimentary tract was then measured using a markaspgr to create a 100-cm limb. The following
steps of the procedure included the constructiammechanical side-to-side jejuno-jejunostomy
with a 45-mm linear stapler and the creation ofeximanical end-to-side gastro-jejunostomy by
using a 25-mm circular stapler.

Outcome Assessment

Gastroesophageal function was assessed by GERD-HRG@&stionnaire, upper endoscopy with
biopsy, esophageal manometry, and ambulatory 24tepH monitoring at 12 and 60 months

after LRYGB. The primary endpoint was the occureeaEWAR at 24-hour MIl-pH monitoring at
12 and 60 months after LRYGB.

Secondary endpoints were: the occurrence of amfliex at 24-hour MIl-pH monitoring, changes
in GERD-HRQoL score, manometric changes, and oenae of esophagitis or intestinal
metaplasia at 12 and 60 months of follow-up.

Statistical Analysis

Quantitative data are reported as mean and staddaration, whereas categorical data are give
percentages. Continuous variables were comparéaeb$tudent t test or the Maihitney U test
depending on distribution. Categorical variablesenmmpared by chi-square test, with Yates
correction, and the Fisher exact test (2-tailedg@nvhecessary. All P values were 2-sided. A
difference was considered statistically significatien P value was less than 0.05. The data were
collected on an Excel spreadsheet, and the stafisinalysis was conducted using SPSS software
(version 10.0) (SPSS Inc. Chicago, IL). This tisategistered with ClinicalTrials.gov (no.
NCT02618044).

RESULTS

Between May 2006 and May 2009, 86 patients (72 wdidemen; mean age 40.8 £ 9.1 yrs)
were included in the study. Mean preoperative weagidl body mass index (BMI) were 126.9 +
23.3 kg and 44.3 + 5.1 kgfnrespectively. Patients were divided into 2 groapsording to the
preoperative 24-hour MIl-pH monitoring data. Pre@piee 24-hour MIl-pH monitoring was
negative for pathologic reflux in 54 patients (guoA). Pathologic reflux was present in 32
patients (group B): 23 patients with acidic refand 9 with CR. The 2 groups were similar in
age, sex, BMI, and comorbidities (Table 1). Tabkufnmarizes the preoperative prevalence of
symptoms, GERD-HRQoL score, and endoscopic findingsch group. Preoperatively, 3 (6%)
group A patients and 4 group B patients (12%; P42®) had an HP infection that was
eradicated with amoxicillin-clarithromycin-contamg triple therapy. Eight (14.8%) group A
patients with gastric symptoms and all group Beyas were receiving proton pump inhibitor
(PPI) therapy before surgery with an adequate symyiontrol.

Baseline esophageal manometry and 24-hour MlI-pHitoong data are reported in Table 2
The mean operative time of LRYGB was 98.6 + 21.8utes, with no conversion to open surgery.




There was no mortality. The morbidity rate was 3patients (1 in group A and 2 in group B)
required blood transfusion for anemia on the fxsstoperative day. At hospital discharge, all
patients were instructed to consume a semiliquet al received PPI therapy (30 mg/d for the
30 d, 15 mg/d for the subsequent 6 mos).

All patients completed the follow-up protocol at h®nths. Eight (15%) group A patients and 6
(19%) group B patients were subsequently lost loeup. Therefore, 72 patients (84%) were
included in the 60-month analysis (Fig. 1).

At 60 months, BMI had decreased to 31.5 + 5.3 kghwvith 54% excess weight loss percentage
(EWL%) in group A, and to 30.6 + 4.8 kg/m2, withd@&WL% in group B at the end of follow-up
(P =0.477).

Functional Results

No significant changes were observed in LES presand esophageal peristalsis amplitude at 12
and 60 months in group A patients (Table 2).

In this group, the number of WAR episodes signifitbaincreased both at 12 and 60 months
when compared with baseline (Table 2). The rajgatients with WAR who completed the
follow-up protocol increased from 0% to 74% (34/{Bn. 2A). The mean Sl score decreased at
12 and 60 months (31.7 £ 6.3 vs 10.3 £ 3.6 vs 12%; P < 0.001). The proportion of patients
with S| greater than 50% was 20% (n = 11/54) preatpeely, 9% (n = 5/54) at 12 months, and
20% (n = 9/46) at 60 months.

Among group B patients, LES pressure and esophagealalsis amplitude did not change
significantly during the follow-up period (Table.2h particular, mean LES pressure was 10.8 mm
Hg preoperatively, 11.1 mm Hg at 12 months, an@ bim Hg at 60 months. Mean distal
esophageal waves amplitude was 85.3 mm Hg preogyat38.6 mm Hg at 12-month
manometry, and 89.1 mm Hg at 60-month manometry.

In this group, we observed normalization of esoplahgxposure to acidic reflux at 60 months
(Table 2). The mean number of WAR significantlyreesed at 12 and 60 months (Table 2).
Among the patients who completed the follow-up pcot, the rate of those with WAR increased
from 35% (9/26) to 77% (20/26) (Fig. 2B). The mé&idrscore significantly decreased at 12 and 60
months (81.5+9.1vs 17.4 +11.5vs 21.4 £ 14.8;(P001). The percentage of group B patients
with S| greater than 50% decreased from 91% (n/32%reoperatively to 12% (n = 4/32) at 12
months, and 23% (n = 6/26) at 60 months (P < 0.001)

Clinical Results

In group A, no significant differences were obsédriremean GERD-HRQoL at 12 and 60 months
follow-up compared with baseline values (24.6 +\&%22.9 £+ 8.2 vs 21.7 £ 5.8; P = 0.198). At 60
months, a total of 37/46 (80%) did not report tgpior atypical GERD-related symptoms; among
these patients, WAR was detected in 25 patien®)6Rline patients (20%) experienced episodes
of heartburn and regurgitation of sour and bitiguitl; symptoms were only partially responsive to
medical treatment (double dose of PPI, prokinetd alginate-containing drugs). All these patients
had a significantly increased exposure to WAR aad@ 60 months.

In group B, symptoms significantly improved durithg follow-up period, with the mean GERD-
HRQoL score decreasing from the preoperative vg[B@$8 + 8.3 vs 23.5+7.5vs 22.3+3.5; P <
0.001). At 60 months, a total of 20/26 (77%) wesgnaptomatic; among these patients WAR was
detected in 14 patients (70%). The other 6 patigt8%o) experienced episodes of heartburn and
regurgitation of sour and bitter liquid; these pats were receiving medical therapy (double do:
PPI, prokinetic and alginate-containing drugs) va#ntial and transient symptom control. All these
patients had a significantly increased exposul& &R at 12 and 60 months.



No patient in both groups complained of symptontesteel to gastric stas

Endoscopic Results

At long-term follow-up, esophagitis was found indrbup A (30%) and in 18 group B patients
(69%). All patients with esophagitis had WAR att&gir MIl-pH monitoring. The endoscopic
findings after LRYGB at 12 and 60 months in group#d B are reported in Figure 3. No
patients developed esophageal metaplasia durinigltbe/-up period. No signs of gastric pouch
dilatation or intestinal stump abnormalities weetedtted in both groups at 12 and 60 months
after LRYGB.

DISCUSSION

Laparoscopic Roux-en-Y-gastric bypass is consid#reanost effective bariatric operation with
durable effects, and is widely accepted as thegoha® of choice in obese patients with GERD.
Several studies have shown a significant decrea&&RD-related symptoms and in the use of
PPIs.3-6,19-25 The positive impact of LRYGB on ésgeal acid exposure has also been
demonstrated in the short follow-up by 24-hour pbhitoring.6,8,9,26

In this prospective study, we report the long-teffects of LRYGB on esophageal function,
showing a significant improvement in GERD-relatgchptoms in the majority of patients and
normalization of esophageal acid exposure at thed2d MII-pH monitoring in all patients with
GERD both at 12 and 60 months. However, despit@oa gontrol of GERD, 3 out of 4 patients
experienced distal esophageal exposure to WAR.

Even though most patients experience improvemergsmiution of symptoms after LRYGB, some
continue to be symptomatic after surgery. In oudgt the rate of patients who experienced GERD-
related symptoms after surgery was 20% among thidkeno preoperative GERD and 23% among
those with preoperative GERD. These results arsistamt with those reported in other
studies.17,27—-30 For instance, the early resultiseoBwiss Multicentre Bypass or Sleeve Study
trial 29 that randomly compared laparoscopic slegatrectomy and LRYGB showed an
improvement of symptoms in 75% of patients and ad8s of new-onset GERD at 1 year follow-
up after LRYGB. DuPree et al 30 performed a retecsige review of the Bariatric Outcomes
Longitudinal Database including 33,867 patientsargding RYGB for morbid obesity. GERD-
related symptoms were completely resolved in 6208%atients, whereas they persisted in 17.6%
of patients or worsened in 2.2% of patients. Vegently, a prospective study showed a significant
reduction in pathological esophageal acid exposateefrom 58% preoperatively to 30% at 6
months and to 17% at 39 months. Pathologic esophagl exposure was detected at 39 months
after surgery in 9% of patients with preoperatieemmal pH monitoring. Interestingly, half of the
patients who developed postoperative erosive egihhad normal 24-hour pH monitoring,
suggesting that causes other than acid reflux nughtribute to the esophageal injury.9

Recently, the clinical manifestations of WAR and #ifects of antireflux surgery in patients with
WAR have been investigated 31-34; however, no 8petudiesaiming to evaluate the esophac
exposure to WAR after LRYGB have been conducteds iBrthe first study that demonstrates a
high incidence of WAR at 60 months follow-up in sbeatients undergoing LRYGB regardless of
the presence of GERD before surgery. Overall inideof postoperative WAR was 74% in group
A patients and 77% in group B patients; most p&igrere asymptomatic [25/34 (74%) in group A
and 14/20 (70%) in group B].

Diversion of bilio-duodeno-pancreatic juices frome stomach by constructing a Roux limb that is
100 cm or longer 35—37 is considered one of th@nwntributors to the antireflux effects of
LRYGB. However, the current opinion that refluxaisolished after LRYGB, is based on studies
that were focused on the esophageal exposuredi aeflux, underestimating other chemical
components of the refluxate. The high incidenc&/&R at 60 months might be secondary to a




postoperative functional disorder of the upper rgastestinal tract. The absence of changes in LES
resting pressure and esophageal peristalsis 26B&ha rapid gastric emptying after LRYGB 39
with no clinical or endoscopic signs of gastricssgaas we observed in this study, suggest that
WAR through the Roux limb might be related to dysiityg of the Roux limb. Some studies have
shown abnormal motility of the Roux limb after gastomy.40,41 Herbella et al 41 studied with
the aid of manometry Roux-en-Y-limb motility in paits undergoing total gastrectomy. They
found that motor activity is present in the proximart of the Roux limb, but it is characterized by
ineffective simultaneous peristaltic waves in 75Bpatients. Interestingly, the absence of normally
conducted peristalsis was not associated with symgt In addition, some studies of the electrical
or mechanical activity of the Roux-endi¥ab have shown several motor abnormalities: inoeref
the slow-wave frequent gradient, retrograde slowanaropagation, retrograde propagation of
spike bursts during phase 2 of the migrating motonplexes (MMCSs), increased occurrence of
ectopic or abortive phase 3 of the MMCs, or in&piif the Y-limb to convert its motor activity

from a fasting to a fed pattern after meal. Mosthelse abnormalities may be ascribed to the
disconnection of accessory pacemakers from the megstinal pacemaker in the proximal
duodenum during the construction of the Roux lirBlB&sed on these pathophysiological findings,
the use of prokinetics might improve the Roux limbtility.

Furthermore, the long-term results of our studywstba high incidence of both microscopic and
macroscopic esophagitis in patients with WAR. Expental studies have shown that the exposure
of the esophageal mucosa to weakly acidic fluidg$eto microscopic esophagitis 42 and might
induce changes in the expression of genes linkeddphageal cancer development.43 Therefore,
while waiting for further studies that will bettelarify the pathophysiological events leading to
esophageal adenocarcinoma and the optimal theres¢nattegy in these patients (prokinetics?
mucosal protectant? antireflux procedure?),44 g-tenm endoscopic surveillance in patients
undergoing LRYGB should be taken in consideration.

CONCLUSIONS

Laparoscopic Roux-en-Y-gastric bypass allows taiobsignificant long-term weight loss,
improvement in GERD symptoms, and reduction in agiosure. However, 3 out 4 patients
present with distal esophagus exposure to WAR.eSimany asymptomatic patients with WAR
develop esophagitis after LRYGB and the best treatroption is not established, an endoscopic
surveillance should be considered.

DISCUSSANTS

AJ Torres(Madrid, Spain):

This study was very well designed and deals wighvitry controversial issue of obesity, GERD,
and different surgical approaches. Some aspectkiawe to be clarified, for example, it needs to
be explained more clearly what does weakly acidixahean? The authors define it as “weakly
acidic if at least 1 pH unit decrease in the pHrmuthe reflux episode was observed for at least 4
seconds with pH remaining between 4 and 7.”

| have a few questions: Where do you include tlepssodes with pH > 4 that not decrease more
than 1 pH unit? What was the method for evaluategpresence or absence of 1/3 of the stomach
above the diaphragm: endoscopy, barium swallowtler? Does the WAR have the same
pathophysiological clinical and pathological conserces as the standard GERD? The authors
suggest that some nonacidic content in the esoghaguld be involved in the development of
macro/micro esophagitis, it would be very importanhave more information about some surgical
technical details: the way of performing the medtargastroyeyunal anastomosis (what stapler
machine, size of the stoma, the way of closingdisfect after firing the stapler)? Maybe that the



esophageal mucosa inflammatory phenomena coulddéodyastric pouch retention, like in
achalasia patients, more than truly WAR or standeitdx. Do you explore the crura in a
systematic way? Do you close it? When and how? Wgaoll receive any relevant information if
you use the Los Angeles instead of Savary-Millassification for esophagitis evaluation?

Response From ME Allaix (Turin, Italy):
Thank you very much, Prof. Torres, for your commsearid question

The definition of reflux is based on the pH of tkfluxate detected by MII-pH-monitoring; weakly
acidic reflux is defined as a pH decrease of atleae unit during the reflux episodes for at ldast
seconds with pH remaining between 4 and 7. Theeonobasures the pH values with a 1 pH unit
interval, therefore episodes with pH changes thatess than 1 pH unit are not detected.

Regarding the method to evaluate the presencdanfj@ hiatal hernia, the diagnosis was performed
by upper endoscopy.

In reply to the question on pathophysigical consequences of WAR, we have to say that WsAd
recently identified pathological entity and themefds clinical consequences are still under debate
The current evidence seems to show an associatarebn WAR and both typical and atypical
symptoms in nonobese patients. In addition, restrlies have shown damage to the esophageal
mucosa in patients exposed to WAR. These findingsarrently under investigation in clinical
and experimental studies in order to better clafi%Y AR has the ame pathophysiological, clinici
and pathological consequences as the standard GB&®Dstudy is the first showing a high
prevalence of WAR in obese patients with esopleagiter LRYGB.

Regarding your question about surgical detailsptioeedure is performed so that the pouch is
calibrated on a 12-millimeter bougie. Then we ug&-anillimeter circular stapler to perform an
end-to-side gastrojejunostomy. The jejunal stanthas closed quite close to the anastomosis with
a 45-millimeter linear stapler.

Regarding the question about the method for evialgithe presence or absence of 1/3 of the
stomach above the diaphragm, we have to say teatgper endoscopy performed during the
follow-up did not show any gastric pouch dilatatemd intestinal stump abnormalities in both
groups, and no patients complained symptoms retatgestric stasis.

In reply to your question on the exploration of thera. Yes, we systematically explore the crura,
but we do not routinely perform the cruroplastyhe presence of small hiatal hernia. In this study,
obese patients with large hiatal hernia were exadud

Regarding the last question, in the literatureg¢hemo evidence that one classification system is
better than the other. In addition, the endoscspmsbur institutions use the Savary Miller
Classification. These are the reasons why we ussdlassification in this study.

G. Zaninotto (L ondon, UK):

My question is: What is refluxing back in the esaghs? Did you check what were the contents of
the gastric pouch by sampling it? Was it just fooching back? Did you check the quality of your
pH-impedance monitoring with an external obseredrd sure that you were recording true reflux
episodes? In your opinion, what is the clinicah#igance of this weekly acidity reflux?

Response From ME Allaix (Turin, Italy):

We thank Prof Zaninotto for his questions. In rejolyhe questions about the contents of the
refluxate, there is no consensus among the expleoist what WAR is. Probably bile plays a major
role, but for sure there is not only bile in théueate. The contents of the gastric pouch in these
patients could be the object of another study.

Regarding quality of our pH-impedance monitoring, dvd not have an external observer group.



However, all tests were performed and all repodsawnanually reviewed by two expert physici
who treat thousands of people every year in thHeiics. So, we are confident that the results
observed are correct and really reflect what happethese patients.

Regarding the question about clinical impact obéheesults, we personally think that more studies
are needed to really understand the role of WARIms of damage to the esophagus. What we
know, at least from some experimental studies disasdrom a few studies conducted on humans

is that WAR can cause damage to the esophagealsaaom might promote changes in the
expression of genes linked to esophageal cancetajewent. In our opinion, the results of this
study shed some light on the reason why many pdipershat 20% to 25% of obese patients with
GERD undergoing LRYGB are still symptomatic postapeely. A recent study also found that at
30 months or more after gastric bypass, half abpé with esophagitisad normal pH monitoring
That means that probably acid reflux is not they malriable that causes damages to the esophageal
mucosa in obese patients undergoing LRYGB andv@tbfor a very long period of time.

TR DeMeester (Los Angeles, USA):

| am more interested in asking about the methodotdgpH monitoring. Was the pH probe placed
5 cm above the upper border of the LES base on meiniz measurements. Placing the probe
based on endoscopy can lead to errors in idengfgatients with mild reflux. | am also interested
in the method of LES failure. Although the LES nimeynormal on a motility study done at rest in a
fasted patient, it can become abnormal after eatirggto gastric distention. In this situation, the
LES dynamically fails due to a distal to proxim#beement with gastric distention. As a
consequence the length of the LES becomes shorteédere the LES pressure is insufficient to
maintain LES closure and reflux occurs. Althoudjig ¢astric emptying may be normal when
measured using a standardized meal, it might nabb@al during the postprandial period of daily
living. Very interesting.

Response From ME Allaix (Turin, Italy):
Thank you very much, Prof. DeMeester for your comta@nd question

Regarding the first question, the patient underdiogtsa manometry and then after that we position
the MII-pH probe 5 cm above the manometrically dateed LES.

Regarding the question on postoperative motilitys Ywwe did postoperative esophageal manometry
in all patients.

Yes, we agree with you. The pouch function shogl@waluated in the future to further understand
the gastric emptying in these patients.
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