
Vol.:(0123456789)1 3

Obesity Surgery (2022) 32:1791–1793 
https://doi.org/10.1007/s11695-022-06007-x

MULTIMEDIA ARTICLE

Laparoscopic management of pathologic gastroesophageal reflux 
after sleeve gastrectomy using the magnetic sphincter augmentation 
(MSA) device—a Video Vignette

Davide Bona1,2 · Marco Antonio Zappa1,2 · Valerio Panizzo1,2 · Andrea Sozzi1,2 · Caterina Lastraioli1,2 · 
Francesca Lombardo1,2 · Cristina Ogliari1,2 · Alberto Aiolfi1,2 

Received: 18 December 2021 / Revised: 27 February 2022 / Accepted: 8 March 2022 / Published online: 15 March 2022 
© The Author(s) 2022

Abstract
Purpose  The development of gastroesophageal reflux disease (GERD) has been shown to be not infrequent after laparoscopic 
sleeve gastrectomy (LSG). Management may vary from medical therapy to Roux-en-Y gastric bypass (RYGB) conversion. 
Magnetic sphincter augmentation (MSA) device has been shown to be a promising option with excellent results. The purpose 
of this video was to demonstrate the laparoscopic management of post-LSG GERD with MSA device implant.
Materials and Methods  An intraoperative video has been edited to demonstrate the MSA device placement after LSG for 
the treatment of pathologic GERD.
Results  The procedure started with the lysis of the perigastric adhesions to free the distal esophagus circumferentially. The 
posterior vagus nerve was identified, and a small window was created between the posterior esophageal wall anteriorly and 
the vagus nerve posteriorly. A hiatoplasty was performed using two non-resorbable interrupted 2.0 Prolene® sutures. The 
system’s sizer was placed to measure the junctional circumference. A 15-mm MSA device was implanted.
Conclusion  MSA device placement seems technically feasible and safe with promising results in term of improved LES rest-
ing pressure and esophageal acid exposure. While future studies are necessary to corroborate these preliminary indications, 
MSA device may possibly become a valid option in surgeon armamentarium.

Keywords  Laparoscopic Sleeve Gastrectomy · GERD · Magnetic sphincter augmentation device

Introduction

Laparoscopic sleeve gastrectomy (LSG) has gained progres-
sive worldwide acceptance [1]. The development of “de 
novo” or the worsening of latent gastroesophageal reflux 
disease (GERD) has been shown to be not infrequent [2–4]. 
Management of post-LSG GERD may vary from proton 
pump inhibitors (PPI) therapy to Roux-en-Y gastric bypass 
(RYGB) conversion [5, 6]. Magnetic sphincter augmentation 
(MSA) device has been shown to be a promising option in 
non-obese patients with GERD with excellent results in term 
of esophageal acid exposure normalization, low complica-
tion rates and quality of life improvement [7]. As the number 
of patients with post-LSG GERD will grow in the future 
because the increasing number of performed procedures, 
MSA device implant may constitute an attractive option in 
surgeon armamentarium.

Key points
1. The development of “de novo” or the worsening of latent 

preoperative gastroesophageal reflux disease (GERD) has been 
shown to be not infrequent after laparoscopic sleeve gastrectomy 
(LSG).

2. Comprehensive assessment and objective evaluation 
with upper endoscopy, high-resolution manometry and 24-h 
pH-impedance study are recommended in patients with GERD 
symptoms after LSG.

3. As the number of patients pathologic GERD after LSG will 
grow in the future because the increasing number of worldwide 
performed procedures, laparoscopic MSA device implant may be 
an attractive and promising option in the surgeon armamentarium.
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Purpose

The purpose of this video was to describe the manage-
ment of GERD in a 45-year-old female patient (Body Mass 
Index: 27.7 kg/m2). The patient was referred to our insti-
tution for heartburn and regurgitation (7 years after LSG). 
The preoperative Gastroesophageal Reflux Disease-Health 
Related Quality of Life (GERD-HRQL) was 37. The upper 
endoscopy showed the presence of a 2-cm hiatal hernia with 
grade A esophagitis. The high-resolution manometry (HRM) 
showed hypotensive lower esophageal sphincter (LES) 
(7 mmHg) with normal esophageal body peristalsis. The 24 
pH-impedance study showed pathologic distal esophageal 
acid exposure (DeMeester score: 68.7).

Methods

An intraoperative video has been edited to demonstrate the 
feasibility of MSA device placement after LSG. Written 
informed consent was obtained from the patient.

Results

The procedure started with the section of the perigastric 
adhesions to free the distal esophagus circumferentially. 
Esophageal dissection was completed to obtain 3 cm of dis-
tal esophagus without tension in the abdomen. The posterior 
vagus nerve was identified, and a small window was created 
between the posterior esophageal wall and the neural branch. 
Cruroplasty was performed using two non-resorbable inter-
rupted 2.0 Prolene® sutures. The system’s sizer was placed 
to measure the junctional circumference. A 15-mm MSA 
device was chosen. The operative time was 45 min. The 
postoperative course was uneventful. At 25-month follow-
up, the patient was asymptomatic with a normal distal 
esophageal acid exposure (DeMeester score: 9.7) and LES 
resting pressure restoration (16 mmHg).

Discussion

The prevalence of GERD after LSG has been reported up 
to 22% [8]. Several factors have been indicated as pos-
sible causes such as dilation in the proximal pouch, LES 
weakening, increasing number of transient LES relaxa-
tions (TLESR) and hiatus hernia [9]. The challenging 
management of such patients has been through medical 

PPI treatment or conversion to RYGB. The use of MSA for 
the treatment of post-LSG GERD has been described in 
previous studies [10–12]. However, the narrow sample size 
and limited follow-up limited the validity of such papers. 
In the present study, we describe the medium-term out-
comes after MSA device implant with LES resting pres-
sure increase, distal esophageal acid exposure restoration 
and improved quality of life (GERD-HRQL: 6) [13].

Despite its rarity, MSA erosion has been described as 
potential MSA device implant drawback [14]. MSA device 
size mismatch, infection, as well as patient-related fac-
tors such as connective tissue disorders, steroids use and 
immunosuppression have been identified as potential risk 
factors for erosion [15]. To prevent size mismatch, we sug-
gest to ratchet down the esophageal sizer until it releases 
from encircling the esophagus; two sizes above the release 
size are appropriate to avoid undersizing. In the present 
case, the decision for MSA placement was made because 
the patient reached a reasonable BMI, while conversion 
to RYGB would have introduced unnecessary operation-
related risks and potential malabsorption. Because its 
standardization, reproducibility and promising outcomes 
MSA device implant may be considered in patients with 
pathologic GERD, hypotensive LES, normal esophageal 
peristalsis and acceptable postoperative weight loss.

Conclusion

MSA device placement seems technically feasible and safe 
with promising results. While future and large scale studies 
are mandatory to corroborate these preliminary indications, 
MSA device may potentially become an attractive and via-
ble option in the surgeon armamentarium. Specific indica-
tions and universally accepted guidelines are required to 
identify patients that might benefit from this approach.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s11695-​022-​06007-x.

Funding  Open access funding provided by Università degli Studi di 
Milano within the CRUI-CARE Agreement.

Declarations 

Human and Animal Rights  All procedures performed in studies involv-
ing human participants were in accordance with the ethical standards of 
the institutional and/or national research committee and with the 1964 
Helsinki declaration and its later amendments or comparable ethical 
standards. This article does not contain any study with animals per-
formed by any of the authors.

Informed Consent  Written informed consent was obtained from the 
individual participant included in this video.

https://doi.org/10.1007/s11695-022-06007-x


1793Obesity Surgery (2022) 32:1791–1793	

1 3

Conflict of Interest  All the authors declare no conflict of interest.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Nguyen NT, Nguyen B, Gebhart A, et al. Changes in the makeup 
of bariatric surgery: a national increase in use of laparoscopic 
sleeve gastrectomy. J Am Coll Surg. 2013;216(2):252–7.

	 2.	 Yeung KTD, Penney N, Ashrafian L, et al. Does Sleeve Gastrec-
tomy Expose the Distal Esophagus to Severe Reflux?: A System-
atic Review and Meta-analysis. Ann Surg. 2020;271(2):257–65.

	 3.	 Elkassem S. Gastroesophageal Reflux Disease, Esophagitis, and 
Barrett’s Esophagus 3 to 4 Years Post Sleeve Gastrectomy. Obes 
Surg. 2021;31(12):5148–55.

	 4.	 Porta A, Aiolfi A, Musolino C, Antonini I, Zappa MA. Prospective 
comparison and quality of life for single-incision and conventional 
laparoscopic sleeve gastrectomy in a series of morbidly obese 
patients. Obes Surg. 2017;27(3):681–7. https://​doi.​org/​10.​1007/​
s11695-​016-​2338-2.

	 5.	 Parmar CD, Mahawar KK, Boyle M, et al. Conversion of Sleeve 
Gastrectomy to Roux-en-Y Gastric Bypass is Effective for Gas-
tro-Oesophageal Reflux Disease but not for Further Weight Loss. 
Obes Surg. 2017;27(7):1651–8.

	 6.	 Tornese S, Aiolfi A, Bonitta G, Rausa E, Guerrazzi G, Bruni 
PG, Micheletto G, Bona D.  Remnant gastric cancer after 

Roux-en-Y gastric bypass: narrative review of the literature. 
Obes Surg. 2019;29(8):2609–13. https://​doi.​org/​10.​1007/​
s11695-​019-​03892-7.

	 7.	 Aiolfi A, Asti E, Bernardi D, et al. Early results of magnetic 
sphincter augmentation versus fundoplication for gastroesopha-
geal reflux disease: Systematic review and meta-analysis. Int J 
Surg. 2018;52:82–8.

	 8.	 Navarini D, Madalosso CAS, Tognon AP, et al. Predictive Factors 
of Gastroesophageal Reflux Disease in Bariatric Surgery: a Con-
trolled Trial Comparing Sleeve Gastrectomy with Gastric Bypass. 
Obes Surg. 2020;30(4):1360–7.

	 9.	 Stenard F, Iannelli A. Laparoscopic sleeve gastrec-
tomy and gastroesophageal reflux. World J Gastroenterol. 
2015;21(36):10348–57.

	10.	 Desart K, Rossidis G, Michel M, et al. Gastroesophageal Reflux 
Management with the LINX® System for Gastroesophageal 
Reflux Disease Following Laparoscopic Sleeve Gastrectomy. J 
Gastrointest Surg. 2015;19(10):1782–6.

	11.	 Broderick RC, Smith CD, Cheverie JN, et al. Magnetic sphincter 
augmentation: a viable rescue therapy for symptomatic reflux fol-
lowing bariatric surgery. Surg Endosc. 2020;34(7):3211–5.

	12.	 Hawasli A, Sadoun M, Meguid A, et al. Laparoscopic placement 
of the LINX® system in management of severe reflux after sleeve 
gastrectomy. Am J Surg. 2019;217(3):496–9.

	13.	 Ayazi S, Schwameis K, Zheng P, et al. The Impact of Magnetic 
Sphincter Augmentation (MSA) on Esophagogastric Junction 
(EGJ) and Esophageal Body Physiology and Manometric Char-
acteristics. Ann Surg. 2021. https://​doi.​org/​10.​1097/​SLA.​00000​
00000​005239.

	14.	 Bona D, Saino G, Mini E, et al. Magnetic sphincter augmentation 
device removal: surgical technique and results at medium-term 
follow-up. Langenbecks Arch Surg. 2021;406(7):2545–51.

	15.	 Alicuben ET, Bell RCW, Jobe BA, et al. Worldwide Experience 
with Erosion of the Magnetic Sphincter Augmentation Device. J 
Gastrointest Surg. 2018;22(8):1442–7.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Authors and Affiliations

Davide Bona1,2 · Marco Antonio Zappa1,2 · Valerio Panizzo1,2 · Andrea Sozzi1,2 · Caterina Lastraioli1,2 · 
Francesca Lombardo1,2 · Cristina Ogliari1,2 · Alberto Aiolfi1,2 

	 Davide Bona 
	 davide.bona@unimi.it

	 Marco Antonio Zappa 
	 marcoantoniozappa@libero.it

	 Valerio Panizzo 
	 panizzo.valerio@gmail.com

	 Andrea Sozzi 
	 sozzi94@hotmail.it

	 Caterina Lastraioli 
	 catelastraioli@gmail.com

	 Francesca Lombardo 
	 francesca.lombardo89@gmail.com

	 Cristina Ogliari 
	 cristina.ogliari@gmail.com

1	 Department of Biomedical Science for Health, Division 
of General Surgery, Istitituto Clinico Sant’Ambrogio, 
University of Milan, Via Luigi Giuseppe Faravelli, 16, 
20149 Milan, Italy

2	 UOC Di Chirurgia Generale, ASST Fatebenefratelli Sacco, 
Milano, Italy

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s11695-016-2338-2
https://doi.org/10.1007/s11695-016-2338-2
https://doi.org/10.1007/s11695-019-03892-7
https://doi.org/10.1007/s11695-019-03892-7
https://doi.org/10.1097/SLA.0000000000005239
https://doi.org/10.1097/SLA.0000000000005239
http://orcid.org/0000-0002-7764-6075

	Laparoscopic management of pathologic gastroesophageal reflux after sleeve gastrectomy using the magnetic sphincter augmentation (MSA) device—a Video Vignette
	Abstract
	Purpose 
	Materials and Methods 
	Results 
	Conclusion 

	Introduction
	Purpose
	Methods
	Results
	Discussion
	Conclusion
	References


