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Understanding the Impact of GERD Post-
Sleeve Gastrectomy — Questions:

1. Does Sleeve make reflux worse?
2. Does Sleeve create de novo reflux?



Potential issues with surgical technique

* How tight is the sleeve?

* How close to the incisura?

* How much funds left?

* Inadequate dissection at the posterior fundus/crura

* Was cruropexy needed/performed?



What is the published
evidence?



Effect of SG on GERD:
a systematic review
SOARD 2011

e Of the 15 studies, 4 found an increased prevalence of GERD after SG

GERD (%) GERD Bougie (F)
Preop Postop Sl

Arias
(2009)
Frank 119 NR 29 35 RNY > effective NR
(2009) than DS
Lakdawala 100 12 5 9 Worse after SG 36
(2010) Resolved after
RNY
Nocca 163 24 6 12 36

(2008)



Effect of SG on GERD:
a systematic review
SOARD 2011

e Of the 15 studies, 7 showed reduced
prevalence of GERD after SG

GERD (%) Bougie (F)
Preop Postop

Cottam (2006) 126 36 70% resolved 46-50
Han (2005) 60 12 8 0 48
Himpens 40 36 20 3 34
(2006)

Melissas 14 24 35 22 NR
(2007)

Melissas 23 12 14 7 34
(2008)

Omana (2010) 49 15 18 14 46

Weiner (2007) 120 60 35 15 32-44



Data in favor and against
Why?
What are the contributing
factors?



Do we understand the pathophysiology of GERD after sleeve
gastrectomy?

acute Angle of His

preserve sling fibers

not too close but neither too
far away from the

the smallest diameter esophagogastric junction

the largest diameter

no narrowing

Annals of the New York Academy of Sciences, Volume: 1482, Issue: 1, Pages: 26-35, First published: 06 September 2020, DOI: (10.1111/nyas.14467)



Original article
Effect of sleeve gastrectomy on gastroesophageal reflux disease: a
systematic review

Sharon Chiu, M.D.?, Daniel W. Birch, M.D., F.R.C.S.C.®, Xinzhe Shi, M.Sc.",
Arya M. Sharma, M.D., Ph.D., F.R.C.P.C.%, Shahzeer Karmali, M.D., F.R.C.S.C.b*

* WORSENING GERD * IMPROVING GERD

* Decreased gastric * Accelerated gastric
emptying emptying

* Lower LES pressure * Weight loss

* Blunting angle of His * Reduced acid production

* Decreased gastric * Removal of fundus

compliance and volume * Reduced wall tension

* Increased gastric
pressure

Surg Obes Relat Dis. 2011;7(4):510-5.



What about Intragastric Pressure?
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Laparoscopic Sleeve Gastrectomy

Volume and Pressure Assessment
Obes Surg (2008) 18:1083—1088

* Higher pressures and lesser distensibility will have an adverse impact
on symptoms of GERD after SG.



Lower Esophageal Sphincter (LES)

e LES tone is an important anti-reflux mechanism

 Alterations in LES pressure following SG could have impact on
incidence and prevalence of GERD.



LES manometric changes

after LSG
Braghetto et al (2010) Obes Surg

Resting LES Pressure Before and After Sleeve Gastrectomy *
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* Six months after surgery
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Review Article

Physiological Archetypes of de novo
Gastroesophageal Reflux Disease
After Laparoscopic Sleeve
Gastrectomy

Vitor Ottoboni Brunaldi G , Omar M. Ghanem, and
Barham K. Abu Dayyeh

Figure 3. The functional archetypes of gastroesophageal reflux
disease after sleeve gastrectomy. (A) Disruption of the
antireflux barrier mechanism; (B) Hyperpressurization of the
proximal chamber; (C) Hyperpressurization of the distal
chamber; (D) Combined archetype.



Increased sleeve pressure
and decreased LES pressure
will increase reflux!



Does Sleeve Gastrectomy Expose the Distal Esophaqgus to
Severe Reflux?

A Systematic Review and Meta-analysis

Kai Tai Derek Yeung, BMBS, MRCS, Nicholas Penney, MBBS, MRCS, Leanne Ashrafian, PhD, MRCS,
Ara Darzi, MD, FRCS, FACS, FMedSci, FRS, and Hutan Ashrafian, PhD, MRCS, MBA

Annals of Surgery, 2019
published online March 20, 2019



35 studies demonstrated reflux

increase of 19% following SG
[95% confidence interval (Cl), 15%—22%, P < 0.0001]

study

Albanopoulos et al. 2016
Angrisani et al. 2016 a
Angrisani et al. 2016 b
Arman et al. 2016
Berry et al. 2018
Borbely et al. 2018
Boza et al. 2014
Braghetto et al. 2016
Burgerhart et al. 2014
Carabotti et al. 2013
Carter el at. 2011
Catheline et al. 2013
Chuffart et al. 2017
Coupaye et al. 2018
Dakour Aridi et al. 2017
Felsenreich et al. 2018
Flolo et al. 2017
Gadiot el al. 2017
Garg et al. 2017
Genco et al. 2017
Georgia et al. 2017
Himpens et al. 2010
Hirth et al. 2015
Howard et al. 2011
Kehagias et al. 2013
Kowalewski et al. 2018
Menenakos et al. 2010
Nocca et al. 2017
Rawilins et al. 2013
Rebecchi et al. 2014
Sharma et al. 2014
Sheppard et al. 2015
Singla et al. 2018
Soricelli et al. 2018

Tai et al. 2013

Viscido et al. 2018
Overall (I-squared = 95.4%, p = 0.000)

NOTE: Weights are from random effects analysis

ES (95% CI)

0.18 (0.10, 0.26)
0.13 (0.04,0.21)
0.05 (-0.01, 0.11)
0.08 (0.03, 0.13)
0.17 (0.13, 0.22)
0.29 (0.23, 0.35)
0.22 (0.16, 0.29)
0.23 (0.18, 0.29)
0.10 (-0.03, 0.23)
0.01 (-0.01, 0.04)
0.13 (0.08, 0.17)
0.22 (0.12, 0.32)
0.16 (0.07, 0.25)
0.13 (0.07,0.19)
0.26 (0.17, 0.35)
0.57 (0.45, 0.69)
0.23 (0.17, 0.29)
0.02 (0.00, 0.04)
0.07 (0.05, 0.10)
0.34 (0.27, 0.42)
0.42 (0.14, 0.70)
0.20 (0.09, 0.30)
0.25 (0.04, 0.46)
0.14 (0.01,0.27)
0.07 (0.04, 0.11)
0.56 (0.45, 0.67)
0.25 (0.20, 0.30)
0.18 (0.15, 0.20)
0.08 (0.01,0.16)
0.18 (0.09, 0.27)
0.06 (-0.02, 0.14)
0.35 (0.29, 0.42)
0.01 (-0.01, 0.02)
0.29 (0.23, 0.35)
0.26 (0.16, 0.35)
0.11 (0.05, 0.17)
0.19 (0.15, 0.22)

Weight

280
2.76
293
3.03
3.06
297
293
3.01
228
3.18
3.07
259
270
297
2.69
239
294
3.20
3.18
286
1.13
253
1.55
231
3.12
254
3.02
3.18
282
2.70
280
292
3.20
296
268
298
100.00

-.696

FIGURE 1. Forest plot of change in reflux for all studies.

o
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30 studies reported rates of de novo
reflux after SG was 23%

(95% ClI, 17% — 29%, P < 0.0001)

%

study ES (95% CI) Weight
Abd Ellatif et al. 2014 > : 0.11 (0.10,0.13) 3.49
Albanopoulos et al. 2016 —— : 0.11 (0.05,0.18) 3.36
Alexandrou et al. 2015 — g 0.16 (0.03,0.29) 3.01
Althuwaini et al. 2018 : —— 0.47 (0.40,0.54) 336
Angrisani et al. 2016 a —— 0.15(0.06,0.24) 325
Angrisani et al. 2016 b —— | 0.08 (-0.00, 0.16) 3.30
Arman et al. 2016 —-0.-— 0.21 (0.14,029) 331
Barry et al. 2017 -, 0.13(0.09,0.17) 3.43
Berry et al. 2018 > : 0.02 (0.01,0.04) 348
Borbely et al. 2018 | 0.38 (0.32, 045) 3.37
Burgerhart et al. 2014 e e 0.20 (0.02,0.38) 272
Carabotti et al. 2013 —— 0.22(0.14,0.30) 3.29
Castagneta Gissey et al. 2018 : —— 0.43 (0.36, 0.50) 3.34
Chang et al. 2018 ' 0.58 (0.56,061) 348
Chuftart et al. 2017 —— 0.30 (0.19, 0.41) 3.13
Coupaye et al. 2018 : 0.52 (0.43,061) 325
Dakour Aridi et al. 2017 —_— 0.27 (0.18,0.36) 3.24
Gadiot el al. 2017 - : 0.07 (0.04,0.10) 347
Garg et al. 2017 L ' 0.03 (0.01,0.04) 3.49
Genco et al. 2017 —— 0.23(0.17,0.30) 3.36
Georgia et al. 2017 0.50 (0.22,0.78) 2.00
Hendricks et al. 2016 £ - 0.03 (0.02,0.04) 3.49
Hirth et al. 2015 —- 0.31 (0.08,0.54) 237
Howard et al. 2011 e 0.18 (0.04,0.32) 294
Kowalewski et al. 2018 : 0.56 (0.45,067) 3.16
Pok et al. 2016 ——r— 0.17(0.08,0.26) 3.23
Rawlins et al. 2013 i 0.16 (0.06,0.26) 3.18
Rebecchi et al. 2014 —— 0.11 (0.04,0.18) 334
Singla et al. 2018 - - 0.01 (-0.01,0.02) 3.49
Soricelli et al. 2018 1 i 0.37 (0.30,0.43) 3.37
Viscido et al. 2018 + 0.25(0.17,0.33) 3.29
Overall (I-squared = 98.9%, p = 0.000) <> 0.23(0.17,0.29) 100.00
NOTE: Weights are from random effects analysis .

-.783

.783



13 studies reported rates of esophagitis
after SG was 30%

(95% Cl, 3%—58%, P < 0.0001)

study ES (95% C1) Weight
L '
Albanopoulos et al. 2016 4 0.01 (-0.01, 0.03) 7.73
]
Berry et al. 2018 e : 0.13 (0.09, 0.17) 7.72
.
Braghetto et al. 2016 —— : 0.16 (0.11, 0.20) 7.72
’
Carabotti et al. 2013 | —— 0.47 (0.37, 0.57) 766
L ]
Castagneta Gissey et al. 2018 —— 0.16 (0.11, 0.21) 7.72
’
Felsenreich et al. 2018 ——— : 0.16 (0.07, 0.25) 7 68
.
Genco et al. 2017 - ® 0.99 (0.97, 1.00) 7.74
]
Rebecchl et al. 2014 . 2 0.08 (0.01, 0.14) .n
.
Sharma et al. 2014 —_— 0.25 (0.10, 0.40) 7.56
]
Sheppard et al. 2015 —— : 0.07 (0.04,0.11) 7.73
.
Soricelll et al. 2018 : — 0.60 (0.53, 0.66) 7.70
.
Tal et al. 2013 - —_—— 0.51 (0.41, 0.62) 7.65
L
Viscido et al. 2018 e 0.34 (0.25, 0.43) 7.68
Overall (-squared = 99.8%, p = 0.000) Q 0.30 (0.03, 0.58) 100.00
]
]
'
NOTE : Weights are from random effects analysis '
-,
] 1

-1 o 1



8 studies reported rates of Barrett’s
after SG was 8%

(95% Cl, 4%—13%, P < 0.0001)



What about Level 1
evidence?



JAMA Surgery | Original Investigation

Effect of Laparoscopic Sleeve Gastrectomy vs Roux-en-Y
Gastric Bypass on Weight Loss, Comorbidities,

and Reflux at 10 Years in Adult Patients With Obesity
The SLEEVEPASS Randomized Clinical Trial

OBJECTIVE To compare long-term outcomes of weight loss and remission of obesity-related

comorbidities and the
after LSG and LRYGB at 10 years.

DESIGN, SETTING, AND PARTICIPANTS This 10-year observational follow-up evaluated patients
in the Sleeve vs Bypass (SLEEVEPASS) multicenter equivalence randomized clinical trial
comparing LSG and LRYGB in the treatment of severe obesity in which 240 patients aged 18
to 60 years with median body mass index of 44.6 were randomized to LSG (n = 121) or LRYGB
(n = 119). The initial trial was conducted from April 2008 to June 2010 in Finland, with last
follow-up on January 27, 2021.

INTERVENTIONS LSG or LRYGB.



Table 2. Proton Pump Inhibitor (PP1) Intake, Gastroesophageal Reflux Disease (GERD) Symptoms,
GERD-Health-Related Quality of Life (HRQL), and Endoscopic Findings Between Laparoscopic Sleeve
Gastrectomy (LSG) vs Laparoscopic Roux-en-Y Gastric Bypass (LRYGB) at 10 Years

No./total No. (%)

LSG (n=91) LRYGB (n = 85) P value

All patients who underwent endoscopy 91/121 (75.2) 85/119 (71.4)
PPl intake preoperatively 11/89 (12) 5/81 (6) (20
PPl intake at 10 y 58/90 (64) 30/84 (36) <.001?

GERD symptoms

Table 2. Proton Pump Inhibitor (PPI) Intake, Gastroesophageal Reflux Disease (GERD) Symptoms,

No symptoms preoperatively or at any poin - GErpD-Health-Related Quality of Life (HRQL), and Endoscopic Findings Between Laparoscopic Sleeve

Symptoms similar to preoperatively
Symptoms alleviated postoperatively
Symptoms worsened postoperatively

GERD-HRQL total score, median (range)

Gastrectomy (LSG) vs Laparoscopic Roux-en-Y Gastric Bypass (LRYGB) at 10 Years

No./total No. (%)

LSG (n =91) LRYGB (n = 85) P value
All patients with esophagitis 28/91 (31) 6/85(7) <.001¢
Los Angeles classification
Gradus A 14/28 (50) 3/6 (50)
Gradus B { 12/28 (43) 2/6(33)
Gradus € 2/28(7) 1/6 (17) 667
Gradus D ) (/28 (0) 0/6 (0)
PPl intake preoperatively 3/28(11) 1/5(20) .50°
PPlintakeat 10y 16/28 (57) 2/5 (40) .64°



Table 2. Proton Pump Inhibitor (PPI) Intake, Gastroesophageal Reflux Disease (GERD) Symptoms,
GERD-Health-Related Quality of Life (HRQL), and Endoscopic Findings Between Laparoscopic Sleeve
Gastrectomy (LSG) vs Laparoscopic Roux-en-Y Gastric Bypass (LRYGB) at 10 Years

No./total No. (%)

P value
All patients with Barrett esophagus® .29°

PPl intake preoperatively 337
PPl intake at 10 y 3/4 (7 2/3 (67) .99°
GERD symptoms

No symptoms preoperatively or at any point 0/4 (0) 1/3 (33)

Symptoms similar to preoperatively 1/4 (25) 0/3 (0) .

Symptoms alleviated postoperati 0/4 (0) 1/3(33) 49

Symptoms worsened postoperatively 3/4 (75) 1/3(33)
GERD-HRQL totalscore, median (range) 11.0(3.0-20.0) 4.5(0.0-9.0) _25P

Barrett’s
4% vs 4%




Do we still need to improve
Surgical Technique?



”

'S
752 records 24 additional Obesity Surgery (2024) 34:218-235 IFSO
identified through records identified https://doi.org/10.1007/511695-023-06956-x h

database through other
searchin saurces
’ REVIEW )
| | Check for
* updates

755 records after duplicates ‘

removed Does Omentopexy Make a Difference in Laparoscopic Sleeve
Gastrectomy for Obesity Treatment? A Systematic Review
572 records and Meta-Ana|y5iS
L] excluded (not
755 records relevant to the
screened topic) Ali Yasen Y. Mohamedahmed' ©' - Mohammed Hamid? - Shafquat Zaman3* . Hashim E. Abdalla’ -
Ali Ahmed Wuheb' - Amir Khan® - Jitesh Parmar’
;:I, r: !;i:fu ded Received: 14 June 2023 / Revised: 4 November 2023 / Accepted: 13 November 2023 / Published online: 1 December 2023
with— re8 S;Jﬂ " ' © The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2023
L] (single-arm
183 full-text studies,
articles assessed .| comparing other
for eligibility techniques)
“ e 22 studies, N= 9,321 patients
22 studies

qualtatve. * LSG with omentopexy (n = 4,805)
e LSG without omentopexy (n =4,516)

synthesis

T

e 8 of the included studies were RCTs

included in

quantitative
synthesis ( n -_ 90 1 )

(meta-analysis)

Fig.1 PRISMA flow chart



Omentopexy showed statistically significant lower rate
of development GERD
(9.7% vs. 11.1%), (P = 0.03)

Development of Gastro-oesophageal reflux disease.

LSGO LSG Odds Ratio Odds Ratio
Study or Subgroup EBvents Total BEvents Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
Lahib 2020 1 86 3 86 3.4% 0.33[0.03,3.19] 2020
Sharma 2020 49 370 57 367 52.3% 0.83[0.55,61.25) 2020 -
AlHaddad 2021 18 70 33 70 26.6% 0.39[0.19,0.79) 2021 — .
Elghandour 2021 5 60 10 59 12.3% 0.45([0.14,1.39] 2021 ——
Derehey 2022 2 180 3 387 5.4% 1.44 [0.24,8.68) 2022
Total (95% Cl) 766 969 100.0% 0.63[0.41, 0.96] -
Total events 75 106
Heterogeneity. Tau*= 0.05; Chi*= 486, df =4 (P=0.30);F=18% ?

0.01 0.1 1 10 100

Test for overall effect. Z= 214 (P=0.03) Favours [LSGO] Favours [LSG]



Variability among surgeons

Patients with New-Onset Reflux (%)

Adjusted Rates of New-Onset Reflux at 1-Year
by Hospital in the Michigan Bariatric Surgery Collaborative

© Low-volume (<35 cases/year)
55| & Medium-volume (35-82 casesl/year)
50-{| ® High-volume (>82 cases/year)

i IRt

! |
—_—7
—

1 MBSC Hospitals 39

SOARD 2016



Conclusions

* GERD is common post-sleeve but varies in severity

* Not all GERD requires surgical intervention, the great majority can be
managed with PPIs

* Proper patient selection & sleeve techniqgue matter

* So GERD after of Sleeve happens, most manageable without major
consequences and NOT SO IMPORTANT
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