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Abstract

Background: Laparoscopic Sleeve Gastrectomy (LSG) is
one of the safest and most effective bariatric surgeries but
carries the risk of gastro-esophageal reflux disease (GERD)
and the hiatus hernia (HH) development. The effect of HH
identification and repair during LSG on GERD is controversial.

Aimof Sudy: In this study we eval uate the outcome of
hiatal dissection and posterior crural repair if HH was found
during LSG on GERD symptoms and post-operative weight
loss.

Patients and Methods: This was a prospective study
involving 100 patients who underwent LSG in Ain Shams
University Hospitals, Patients were sequentialy divided into
2 groups: Group A was the hiatal dissection group (no 50) in
whom hiatal dissection was performed and posterior crural
repair was done if HH was found while group B (no 50) was
the non-hiatal dissection group in whom dissection stopped
when the |eft crus of the diaphragm was reached, and sleeve
gastrectomy (SG) was done aone. Both groups were followed
for one year and compared regarding intra and post-operative
complications, self-reported reflux symptoms and percentage
of excess weight loss (YoEWL).

Results: Females represented 66% of patients, the mean
age was 30.32 and 30.20 years, the mean pre-operative BMI
was 41.12 and 43.2kg/m? while the mean pre-operative health
related quality of lifeindex (HRQLI) scorewas 5.72 and 7.08
for group A and B respectively. Intra-operative blood loss for
both groups was comparable, the mean operative time was
significantly longer in group A which was 84.64minsin
comparison to 49.92mins for group B, there were no intra-
operative complications in both groups. Hiatal dissection in
group A revealed 8 cases (16%) of HH. Six cases of bleeding
in both groups four in group A and two in group B, no leakage
and one case of right lower [imb DVT in group A two weeks
after surgery. The mean GERD HRQL | scores were better for
group A (with statistically significant difference at 9 months
and highly significant difference at 12 months follow-up),
while the %EWL was highly significant better after the 6 th
and 9th months for group A.

Conclusion: Active search for HH and itsrepair, if found,
during SG has favorable outcome on post-operative reflux
symptoms and weight loss with acceptable increase in the
operative time.
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Introduction

BARIATRIC surgery isthe only effective long-
term treatment for the global problem of morbid
obesity. Every year thousands of bariatric surgeries
are performed and the number isincreasing signif-
icantly [1,2].

In 2014 Sleeve Gastrectomy SG became the
most commonly performed surgery for weight loss
[3]. Thisisthe result of excellent weight loss results
and high safety profile for short and intermediate
term when compared to other bariatric surgeries
[4-6] . However, SG is associated with an increased
incidence of gastroesophageal reflux disease GERD
[56]. Many published series reported 2.1 to 21%
incidence of denovo GERD on long-term follow-
up for SG [1-6].

Hiatus herniaHH and GERD are more com-
monly seen in obese than non-obese population
[7].HH is more common in obese population and
ranges from 23% to 52.6% and considered as one
of the major risk factors for GERD devel opment
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The Laparoscopic Roux-en'Y Gastric Bypass
LRY GB isthefirst choice for obese patients with
reflux symptoms [9,10] . However, patients are
usually in favor of LSG, which isfelt by them to
have lower morbidity with no long-term adminis-
tration of vitamins and elemental nutrients which
are not covered by health insurance systems [11].

It isaso unclear if HH repair should be done
for these patients if a SG was performed. Many
surgeons believe that SG is a safe option for treat-
ment of obesity if HH isfound, only when com-
bined with concomitant HH repair to reduce the
incidence of postoperative reflux [12].
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The aim of the study is to evaluate the outcome
of hiatal dissection and posterior crural repair if
HH is found with LSG on post-operative reflux
symptoms and weight |oss.

Patients and M ethods

This was a prospective study involving 100
patients who underwent primary LSG in Ain Shams
University Hospitals, in the period between Sep-
tember 2018 and March 2021 with follow-up period
of one year. Patients were divided into 2 groups:
Group A was the hiatal dissection group (no 50)
in whom hiatal dissection was performed and
posterior crural repair was done if HH was found
while group B (no 50) was the non-hiatal dissection
group in whom dissection stopped when the left
crus of the diaphragm was reached, and SG done
aone.

All patients were fit for general anesthesiawith
body mass index BM| more than 40kg/m? or more
than 35kg/m? with associated co-morbidities with
history of failed previous diet and conservative
measures for weight loss. Patients unfit for general
anesthesia, those with history of severe GERD
symptoms (pre-operative GERD HRQL| score
more than 12), and patients with already known
HH and diagnosed by upper GIT endoscopy or
with history of previous gastric surgeries were
excluded from the study.

The study was approved from the Research
Ethics Committee (REC), General Surgery Depart-
ment, Ain Shams University.

All patient signed an informed pre-operative
consent after clear description of the procedure.

Pre-operative preparation was done for all
patients with good history and thorough clinical
examination as per standard in our team.

The patients received a prophylactic dose of
enoxaparin sodium (Clexane®) 40 iu SC the night
before surgery.

All 100 cases were done laparoscopic under
general anesthesiain a French antitrendlenberg
position (supine with open legs) using three to four
ports.

Creation of pneumoperitoneum was done
through an insufflation needle put in the left hypo-
chondrium, left midclavicular line just below the
costal margin and then three or four ports were
introduced as follow:

- 12mm visiport above and slightly to the left of
the umbilicus for the camera and the stapler.
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- 5mm right working port in the left hypochondri-
um.

- 15mm left working port in the right hypochon-
drium.

- An optional 5mm epigastric port for the liver
retraction if needed.

The procedure was started by dissecting and
sealing the vessels around the greater curve of the
stomach using the LigaSureTM; Covidien, Mans-
field, MA, USA sealing device starting around 4
cm proximal to the pylorustill the angle of His.
Complete mobilization of the fundus was done by
sealing and transecting the short gastric vessels
till the left crus of the diaphragm Fig. (1).

In the hiatal dissection Group A dissection was
continued, and the left diaphragmatic crus was
completely exposed and the gastro-esophageal
junction was identified, HH diagnosis was estab-
lished according to the following protocol:

- Careful inspection of the relation of the gastro-
esophageal junction to the hiatus without an oro-
gastric tube in place to diagnose if thereisa
dliding HH, Fig. (2). If the GEJ was higher above
the level of the diaphragmatic hiatus and/or a
widely separated crura were found, the HH diag-
nosis was completed.

- If the HH was not clear through the previous
method, dissection of the fat pad exposing the
angle of Hiswas doneto clearly identify the GEJ
at that level and if it was above the level of the
diaphragm, thus diagnosis of the HH was carried
out.

- S0, HH diagnosis was obtained only through
intra-operative diagnosis.

When the diagnosis of HH was completed, the
gastro-hepatic ligament was dissected, and the
right crus of the diaphragm was exposed. Thereaf-
ter, the digphragmatic crura were dissected com-
pletely till the mediastinal space and the lower end
of the esophagus was mobilized into the abdominal
cavity for at least 3cm below the hiatus level
preserving both vagal nerves Fig. (3). After that,
posterior crural repair was done using 3 or more
interrupted 2-0 non absorbable prolene sutures
with a 36 Fr bougie inside the esophagus crossing
the diaphragmatic hiatus to avoid narrowing Fig.

(4).

In the non-hiatal dissection Group B dissection
stopped when the left crus of the diaphragm was
identified.

In both groups the stomach was resected with
the Endo GIATMcovidien staplers parallel to a 36
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Fr bougie along the lesser curve. Starting with the
first green reload 60-4.8mm about 4cm from the
pyloric ring, and then another green reload was
used when needed. Stapling was continued using
another 3 to 5 blue reloads 60-3.5 mmwith a special

interest to avoid narrowing the incisura angle and
to meticulously achieve a uniform sleeved stomach
tube by symmetrical stapling of the anterior and
posterior gastric walls without any kink or twist.

Hemostasis was completed with titanium clips
then methylene blue dye test was used for deter-
mination of staple-line integrity and the resected
stomach was removed through the right hypochon-
drial 15mm port. Finaly, an intrabdominal drain
was put through the left hypochondrial 5mm port
and wounds were closed.

Post-operative care:

Pain was controlled by 1V narcotics, non-
steroidal anti-inflammatory drugs and acetami-
nophen. All patients received |V 4mg Ondansetron
(Zofran®) twice daily. Precautions were taken to
guard against deep venous thrombosis by wearing
elastic stocking starting before surgery, adequate
hydration, early mobilization two hours after re-
covery from anesthesia and all patients continued
venous thrombo-embolism prophylaxis as early as
possible after surgery for two weeks. Oral sips of
water and clear liquids were started 6-12 hours

Fig. (1): Complete fundus mobilization by dissecting and
sealing the short gastric vessels.

Fig. (3): Complete crural dissection with complete mobilization
of the esophagus into the abdominal cavity for at
least 3cm.
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after surgery and continued for two weeks, pureed
soft diet for two more weeks, after that normal diet
was started with special precautions. All patients
were discharged on daily dose of Proton pump
inhibitors for three months, multi-vitamins for six
months and treatment of hypertension and diabetes,
if present, according to medical instructions.

Post-oper ative fol low-up:

All patients underwent regular follow-up visits
after two weeks, first month and then monthly for
one year. Post-operative weight 10ss was assessed
by calculating %EWL at 6, 9 and 12 months. Self-
reported reflux symptoms were assessed by running
GERD HRQL questionnaire once pre-operative
and then at the same intervals.

The GERD HRQL questionnaire Fig. (5) was
used and validated for measurement of the changes
in typical GERD symptoms as heart burn and
regurgitation in response to a specific medical or
surgical treatment [13].

Heartburn Score: Total individual score to ques-
tions 1-6.

- Worst heartburn symptoms gives a score of 30.
- No heartburn symptoms gives a score of 0.

- Scores of <12 with each individua question not
exceeding 2 indicate heartburn elimination.

Fig. (2): Careful inspection of GEJ without the orogastric
tube to identify the presence of HH.

Fig. (4): Posterior crural repair with 2-0 prolene sutures with
36 fr bougie inside the esophagus.
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GERD-Health Related Quality of Life Questionnaire
(GERD-HRQL)

I nstitution: PatientID:_ Date [/ |/

O On PPIs 0O Off PPIsIf off, for how long?
days/months

Scale:

0 = No symptom.

1 = Symptoms noticeable but not bothersome.

2 = Symptoms noticeable and bothersome but not every day.
3 = Symptoms bothersome every day.

4 = Symptoms affect daily activity.

5 = Symptoms are incapacitating to do daily activities.

Please check the box to the right of each question which best
describes your experience over the past 2 weeks

1. How bad is the heartburn? O @102
2. Heartburn when lying down? O0@ieEerms=smuis
3. Heartburn when standing up? O@i1e=sms
4. Heartburn after meals? O0@I1=sms

5. Does heartburn changes our diet? O @ AO021BMAMS
6. Does heartburn wakeyou from O AMBMAMS

sleep?
Fig. (5): GERD HRQLI questionnaire [13].

Data management and analysis:

Data was revised, codedand analyzed utilizing
SPSS version 26 for Windows (SPSS Inc, Chicago,
IL, USA). Quantitative data was tested for normal-
ity with Shapiro-Wilk test and described as mean
and standard deviation (SD). Student t-test was
used for comparing quantitative variables between
two study groups. Qualitative data was processed
as frequencies (n) and percentage (%). Chi-square
and Fisher exact tests were used to test the associ-
ation between qualitative variables. p-value <0.05
was considered significant.

Results

A total of 100 adult patients were included in
the study, females represented 66% of them, the
mean age was 30.32 and 30.20 years, the mean
pre-operative BM| was 41.12 and 43.2kg/m? while
the mean pre-operative GERD HRQL | score was
5.72 and 7.08 for group A and B respectively. Pre-
operative and demographic data were recorded in
Table (1) and show no statistically significant
difference between both groups.

Intra-operative blood loss was comparable in
both groups. Even thoughthe mean operative time
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was significantly longer in group A which was
84.64mins in comparison to 49.92mins for group
B, there were no intra-operative complicationsin
both groups. Hiatal dissection in group A reveaed
8 cases (16%) of hiatus hernia which were managed
and repaired, operative data were shown in Table

(2.

Post-operative data were shown in Table (3),
six cases of bleeding in both groups four in group
A and two in group B detected by draining of more
than 300cc of fresh blood which were successfully
managed conservatively by close monitoring of
vital data, 1V infusion of Tranexamic acid and
Ethamsylate, two of them required blood and fresh
frozen plasmatransfusion. No leakage in our series
and one case of right lower limb DVT two weeks
after surgery in group A which was managed by
therapeutic doses of anticoagulation.

The mean post-operative GERD HRQL scores
were better for group A (with statistically significant
difference at 9 months and highly significant dif-
ference at 12 months follow-up) Fig. (6) and Table
(4), both groups showed no cases with GERD
HRQLI scores more than 12 at 6 months follow-
up while at 9 months follow-up the patients of
group B showed 4 (8%) cases with positive GERD
symptoms >12 compared to none (0%) in group A
which is stetistically significant, and when com-
paring the results at 12 months group B had 9
(18%) of cases compared with one case (2%) in
group A which ishighly significant, the result were
shown in Table (5).

When comparing at the same intervals there
was highly significant better %EWL results after
the 6th and 9th months for group A while it was
comparable at 12th months Fig. (7), the results
were shown in Table (4).

Table (1): Pre-operative data.

Group A Group B Test p-

(50) (50) vaue value Sig.

Age(meantSD) 30.32+9.82 30.20+8.65 0.046* 0.964 NS

Sex (no, %):
Male 18 (36%) 16 (32%)  0.089** 0.765 NS
Female 32(64%) 34 (68%)

BMI (mean+SD) 41.1214.77 432433 1.614* 0.113 NS
GERD HRQL 5.72+3.39 7.08+£3.14 1474* 0147 NS
(mean+SD)

* Student t-test.

** Chi-square test.

NS: Non-significant.
SD: Standard deviation.
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Table (2): Operative data.

Group A Group B Test p-

(50) (50) vaue vaue 3%

Operative time 84.64£10.94 49.92+6.56 13.612* 0.001 HS

min (mean SD)

Blood loss ml 282434  2536+855 1481* 0.148 NS
(meantSD)

Intraoperative 0 0

complications

Hiatus hernia 8 (16%)

detected

*Student t-test. HS: Highly significant.

Table (3): Post-operative complications.

Group A GroupB Test p-

(50) (50) value vaue Sig.
Bleeding no (%) 4 (8%) 2(4%) 0.355** 0552 NS
Leakage no (%) 0 (0%) 0 (0%)
Thromboembolism 1 (2%) 0(0%) 1.020** 0.312 NS
no (%)

** Chi-square test.

Table (4): Follow-up of HRQL and %EWL.

Group A Group B Test p- Si
(50) (50) value vaue g
GERD HRQL 6.04+3.6 6.20£4.16 0.137* 0.892 NS
6 months
(MeanSD)
GERD HRQL 532299 820+522 1.89%4* 0026 S
9 months
(Mean=SD)
GEDR HRQL 352142 948+6.02 4.817* <0.001 HS
12 months
(Mean=SD)

%EWL 6 months  58.22+6.33 48.28+7.86 4.924* <0.001 HS
(Mean*SD)

%EWL 9months  76.96t4.35 68.58+5.23 6.156* <0.001 HS
(Mean+SD)

%EWL 12 months 85.76+3.54 84.08+558 1271* 0211 NS
(Mean+SD)

*Student t-test. S: Significant.

Table (5): GERD HRQLI score indicative for significant
GERD symptoms (total score is more than 12 or
any individual question is more than 2).

GroupA GroupB  Test p-

(50) (50) value value Sig.

GERD HRQL 0 0
6 months no (%)

GERD HRQL 0(0%)  4(8%)
9 months no (%)

GERD HRQL 1(2%)
12 months no (%)

4348 0037 S

9(18%) 8.000 0.005 HS

Chi-square test.
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Fig. (7): %EWL in both groups.

Discussion

Since the LSG was first presented by Marceau
in 1993, as a part of bilio-pancreatic diversion, the
procedure is gaining popularity, and many studies
were done for evaluating its long-term outcome
and itsimpact on health and lifestyle [14].

LRY GB isthe preferred operation for obese
patients with severe reflux as LSG may worsen
the reflux symptoms, but LSG is technically easier
with less morbidity and mortality rated and has no
risk of marginal ulcers, internal hernias and doesn't
need life-long vitamins replacement [15,16] .

Many bariatric experts avoid performing LSC
for patients with reflux and/or HH asit may worsen
the GERD symptoms and still the association
between LSG and GERD is controversial [17].

Unfortunately, the data about combined L SG
and HH repair is not clear with some authors
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demonstrating improvement of GERD symptoms
and others demonstrating worsening [18,19] .

In this study, the technique for adequate search
and repair of hiatus herniaif found was adopted
in all hiatal dissection group cases and 16% of
them were found to have a hiatus herniafor repair.
This comesin agreement with the results of Shep-
pard et al., who reported that 15% of 378 patients
underwent SGhad significant HH that needed repair
[20].

On the other hand, Daes et al ., stated that of
the 137 patients treated with LSG, 25.3% had HH
and was repaired during the procedure. No one of
the HH repair with LSG group reported postoper-
ative GERD symptoms [21] . Thiscomesin agree-
ment with our results asit was reported that patients
with hiatal dissection and concomitant HH repair
had better post-operative reflux symptoms.

The results came in agreement with Soricelli
et al., who compared a group of patients who
underwent LSG alone with another group who was
diagnhosed with HH and underwent L SG and HH
repair, GERD symptoms significantly improved
in 80% of HH repair group and with eighteen
months follow-up, GERD symptoms developed in
22.9% in LSG alone group while the HH and LSG
group had no denovo reflux symptoms. The authors
concluded that HH repair with LSG gives a good
management for obese patients with reflux symp-
toms who are candidate for bariatric surgery [23].

The identification and management of HH with
SG were given more importance by time. In 2012
the International SG Experts Panel Consensus
stated the guidelines which were based upon 12,000
cases experience, they determined that the phreno-
esophageal membrane should always be dissected,
and the greater curve side of the stommachshould
be examined for the presence or absence of HH.
Thus, 83% of the surgeons recommended precise
intra-operative identification of the HH and 82%
of them recommended posterior crural repair if
found [22].

While SG is the most popular weight loss op-
eration, one of its disadvantages is the development
of denovo reflux or worsening of pre-existing
symptoms. This may be due to either increased
intra-gastric pressure in the sleeved stomach tube,
disrupting the dling fibers around the GEJ or de-
creasing the resting pressure of the GEJwhich
may be responsible for the high incidence of denovo
or worsening of GERD symptoms following L SG
[24] . SO, hiatal dissection with SG and repair of
HH if found may help in decreasing and/or pre-
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venting the reflux symptoms which may be a result
of the procedure itself.

In astudy done by Maher El Chaar et d ., it
was found that higher %EWL at three and six
months (with statistically significant difference at
6 months) in patients who underwent SG and HH
compared to patients with SG alone [25] which
comes in comparison with our results, aswe re-
ported higher %EWL at six, nine and twelve months
(with a statistically significant difference at 6 and
9 months) for the hiatal dissection group. The
higher excess weight loss among group A patients
islikely due to better mobilization of the gastric
fundus of the left crus which can result in more
ability to resect the redundant fundus or due to
more tight hiatus in the patients underwent HH
repair which may add to the restriction of the
procedure compared to the non-hiatal dissection
group patients.

We believe that the best way for intra-operative
identification of HH during LSG is proper and
meticulous hiatal dissection, asthe visual inspection
aone for fingerprinting is not reliable and a poten-
tial HH may be obscured by a self-retaining liver
retractor or alarge pad of fat at the level of GEJ
[18] . Therefore, proper hiatal dissection should be
done routinely and any HH should be repaired
during LSG. Also, we adopted the same technique
for hiatus dissection and HH repair in all cases of
Group A which was safe and effective although
the operative time was significantly longer, but
thisdidn't lead to more intra or post-operative
complications.

Limitations:

Our study had some limitations, first, it relied
on patient self-reported reflux symptoms rather
than objective data. As we believe that the gold
standards for GERD evaluation are upper GIT
endoscopy and pH testingto measure the extent of
mucosal damage and exposure to gastric acidity.
Our study, however, was designed to measure
patient satisfaction which was mainly related to
patient symptoms. So, data are based only on self-
reported reflux symptoms and questionnaires which
are completed by patients and may be subjected
to recall bias which may over or underestimate
GERD symptoms. Also, the study lacks objective
evaluation of GERD based on 24 hrs. pH monitor-
ing which, however, valuable, is so difficult and
not covered by health insurance system.

Furthermore, the effect of hiatal dissection and
HH repair on post-operative EWL should be studied
in future research with larger samples and longer



Abdelrahman M. Elghandour, et al.

follow-up to reach a meaningful and definitive
conclusion.

Conclusion:

Active search for HH and its repair, if found,
during L SGis safe and has favorable outcome on
post-operative reflux symptoms and weight loss
with acceptable increase in the operative time.

No conflict of interest to be declared.
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