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Abstract

Sleeve gastrectomy (SG) has been validated as an effective stand - alone bariatric procedure to treat patients with severe and morbid obesity. There are 
concerns about the development of De Novo gastro esophageal reflux disease after Sleeve Gastrectomy (SG) can occur after. There is no consensus regarding 
this effect, with several publications showing reduction in Reflux Symptoms and many other showing a significant increase in erosive esophagitis, Reflux 
Symptoms and esophageal exposure to acid after surgery. There are pathophysiological mechanisms involved as cause of these findings, mainly defective 
lower esophageal sphincter (LES). In this article we shows the current knowledge about the changes observed on the LES and its possible clinical consequences 
regarding to postoperative symptoms and appearance os erosive esophagitis and Barrett´ esophagus.

ABBREVIATIONS
 LES: Lower Esophageal Sphincter; SG: Sleeve Gastrectomy

INTRODUCTION
Obesity is associated with an increase in the risk of Gastro 

esophageal Reflux Disease (GERD), Barrett esophagus, erosive 
esophagitis and Esophageal Carcinoma [1-5]. Sleeve gastrectomy 
has been validated as an effective stand-alone bariatric procedure 
to treat patients with severe and morbid obesity, showing a mean 
excess weight loss between 60 and 70% during the first year [6-
8]. Despite this positive effect regarding weight reduction and 
improvement in comorbidities, there are concerns about the 
development of “de novo” gastro esophageal reflux disease after 
Sleeve Gastrectomy (SG). There is no consensus regarding this 
effect, with several publications showing reduction in Reflux 
Symptoms and many other showing a significant increase in 
erosive esophagitis, Reflux Symptoms and esophageal exposure to 
acid due to anatomic and patho-physiological and modifications 
on the esophago-gastric function [1,8-14].

It is very well known that one of the most important barriers 
that protect the esophagus from reflux is the Lower Esophageal 
Sphincter (LES). This anatomical and functional structure differs 
from other sphincters in the disposition of the muscular fibers. 
The LES is not a ring, it is composed by longitudinal, clasps and 
sling muscular fibers located in the distal esophagus and the 
cardia, determining a 3 to 4 cm long high pressure segment of 
the abdominal esophagus that prevents reflux of gastric content 
towards the esophagus [15,16]. This anatomic structure is 
modified when a sleeve gastrectomy is performed, dividing 
the sling fibers and compromising the efficiency of the LES, 
provoking a decrease in the resting pressure of this sphincter. 

[Figure 1] Wide sleeve gastrectomy probably does not produce 
these anatomical changes because sling fibers are not divided, 
but it is not an adequate sleeve.

Manometric studies and its relation with GERD
This was observed by our group in a trial published in 2010, 

in which we studied the manometric changes in LES after sleeve 
gastrectomy. Preoperative mean LES resting pressure (LESRP) 
was 14.2 ± 5.8 mmHg and decreased significantly after the 
surgery to a mean value of 10.5 ± 6.06 mmHg (P=0.01). Fifteen 
percent of patients presented normal LESRP (23.1 ± 3.7 mmHg) 
and 85% of hypotensive, with a mean resting pressure of 8.3 ± 2.6 
mmHg. After surgery, the length of the high-pressure zone was 
also affected, with 45% of patients with shortened total length 
(shorter than 3,5cm) and 70% with abdominal length shorter 
than 1 cm [17] [Figure 2].

We also observed the presence of increased GER with 
scintigraphic assessment, endoscopic erosive esophagitis, and 
cardia dilatation [18]. More recently, in patients who have severe 
esophagitis after sleeve and converted to gastric bypass, we have 
observed incompetent LES with resting pressure as low as 4.3 
mmHg and total length less than 3cm.

Burgerhart [19] obtained similar results regarding LES 
pressure after sleeve gastrectomy. He observed a decrease in LES 
resting pressure form 18.3 ± 9.2 to 11.0 ± 7.0 mmHg (p=0.02) 
measured by high-resolution manometry. He also observed a 
significant increase in esophageal exposure to acid measured 
by 24-h pH/impedance-metry. Concerning to the LES function 
after sleeve gastrectomy we recognize that up to now there are 
not consensus, eight studies used esophageal function tests have 
demonstrated paradoxical results, 3 papers shows increased 



Central
Bringing Excellence in Open Access





Braghetto et al. (2017)
Email:  

JSM Gastroenterol Hepatol 5(2): 1084 (2017) 2/5

LES pressure after sleeve [14,20-22], on the contrary, the 
others authors demonstrated deleterious effect on LES pressure 
reporting LES pressure decreasing from 18.3 ± 9.2 to 11.0 ± 7.0 
mmHg (p = 0.02). After LSG, patients have significantly higher 
esophageal acid exposure, which may well be due to a decrease 
in LES resting pressure following the procedure and pooled 
incidence of new-onset GERD symptoms was 20%, and new-onset 
esophagitis ranged from 6.3% to 63.3%. [14,19,23-25]. Del Genio 
et al. [14], with high resolution manometry showed an unchanged 
LES function, increased ineffective peristalsis, and incomplete 
bolus transit, but interestingly, in the same study, 24-h pH/
impedance metry showed an increase of both acid exposure of the 
esophagus and number of non-acid reflux events in postprandial 
periods. The explanation for these findings could be that transient 
relaxations induce an increase in reflux episodes or increased 
intragastric pressure. (“squeeze” phenomenon). Petersen and 
Kleidi [21,22] reported that sleeve gastrectomy significantly 
increased LES resting pressure independent of weight loss and 
they suggest that this surgery may protect obese patients from 
GERD. They think that this difference is due to technical issues, 
explaining that the position of the stapler in relation to the angle 
of His is an important factor. However, in the same paper they 

described that gastroscopy demonstrated cardiac insufficiency, 
esophagitis and presence of Hiatal Hernia in most patients. It is 
hard to find an explanation to these findings, if those patients had 
an increased LES resting pressure. We have studied patients after 
5 year post sleeve gastrectomy, patients without reflux presented 
a LES resting pressure of 18.3 ± 4.2 mmHg (Range 12.2 to 18.3) 
while patients with reflux symptoms presented a LES resting 
pressure of 9.8 ± 2.1 mmHg (Range 9.6 to 10,9 mmHg) and most 
of them were converted to laparoscopic Roux en Y gastric bypass, 
due to positive acid reflux on 24hr pH monitoring with elevated 
De Meester´s score (range=25-52). More recently, other papers 
regarding to this specific point have been published. Gorodner 
[23] found preoperative normotensive LES in 93% of patients. 
After sleeve gastrectomy, LES was normal in 71% (p = ns), but 
decreased LES pressure from 17.1 to 12.4 mmHg (p ≤ 0.05) was 
observed, De Meester´s score increased from 12.6 to 28.4 (p ≤ 
0.05). Thirty six percent of patients had “de novo” GERD, 21% 
GERD worsened, and 7% remained with GERD. Similar evidences 
of increased gastroesophageal reflux disease after sleeve was 
published by Tai and others. [23-25]. Himpens [8] published 
GERD appearance de novo in 21.8% of patients after 1 year, but 3 
years later only 3.1% of patients remained with GERD.

Figure 1 LES modification after division of sling fiber during sleeve gastrectomy.

Figure 2 Manometry: Early Results (6 months after surgery).
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Intragastric pressure modification after sleeve: 
relation with LES pressure and reflux

Another interesting effect of sleeve gastrectomy is the 
distortion in the intragastric pressure. Yehoshua et al. [26], 
observed that basal intragastric pressure does not change 
after sleeve gastrectomy, but increased significantly after the 
occlusion of the stomach and filling with saline, implying an 
important decrease in gastric distensibility. This phenomenon 
might produce an increase in gastro esophageal pressure 
gradient after meals, augmenting the reflux of gastric content. 
In this sense, anatomical modifications after surgery, with high 
risk of disruption of EGJ morphology and modifications at gastric 
body (presence of strictures or fundus dilatation) have enormous 
importance for the development of pathophysiological changes 
on intragastric pressure and on the LES resting pressure. Mion 
and Tolone [27-30], demonstrated increased intragastric 
pressure very frequently in patients after SG (77 %) and were 
not associated with any upper gastrointestinal symptoms, 
specific esophageal manometric profile, or impedance reflux. 
Impedance reflux episodes were also frequently observed after 
SG (52 %) significantly associated with gastroesophageal reflux 
symptoms and ineffective esophageal motility. The sleeve volume 
and diameters were also significantly smaller in patients with 
impedance reflux episodes (p<0.01). This should explain why 
Himpens observed decrease of GERD symptoms after an initial 
increase described. After one year the sleeve remains narrow, 
but after 3 years the gastric tube gets wider and compliance is 
heightened, reducing the intragastric gradient pressure, and 
therefore the gastro esophageal reflux or decrease LESP with 
time [31]. 

Anatomic findings: Cardia dilatation and hiatal hernia 
associated with lower esophageal sphincter pressure

There are radiological and endoscopic evidences of 
enlargement of cardia diameter or presence of hiatal hernia 
that are associated with an incompetent LES [Figure 3, Figure 
4]. Actually, high resolution manometry can provide accurate 
information about EGJ morphology after sleeve and demonstrate 
increasing separation between LES and diaphragmatic crura can 
cause a gradual and significant increase in reflux [28-30].

CONSEQUENCES 
As consequences of the commented factors, there are 

clinical evidences of “de novo” appearance of GERD symptoms, 
esophagitis and Barrett´s esophagus after sleeve gastrectomy 
(range 7.8 to 21%). Eighty percent of patients submitted to SG had 
a mild-to-severe reflux obviously associated with incompetent 
LES or other pathophysiologic mechanisms [18,23-25]. Studies 
assessed with radionuclide scintigraphy revealed a significant 
rise of GERD from 6.25% to 78.1% in the postoperative period 
(p<0.001), in same time, upper gastrointestinal endoscopy 
showed a rise in incidence of esophagitis from 18.8% to 25% [32-
34]. In agreement with these experiences we have observed very 
severe endoscopic esophagits (Grade C) after sleeve. 

Due to this finding most patients have been converted to Roux-
en-Y- Gastric bypass. Recently, an Austrian´s study published that 
14.0% of patients previously submitted to sleeve gastrectomy 
were converted to RYGB due to intractable reflux over a period 
of 130 months, gastroscopies revealed de novo hiatal hernias in 
45% of the patients and Barrett’s metaplasia in 15%. In another 

Figure 3 Anatomical evidences, Radiologic images: Dilated cardia and Hiatal Hernia.
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study, Italian´s authors demonstrated a significant increase 
in the incidence and severity of erosive esophagitis, whereas 
non-dysplastic Barrett’s esophagus was newly diagnosed in 19 
patients (17.2%). This study shows a high incidence of Barrett’s 
esophagus and hiatal hernias more than 10 years after SG. 
Their results suggest that if pre-existing large hiatal hernia, 
GERD, and Barrett’s esophagus are present, they are relative 
contraindications to SG [34-37]. On the contrary, in the last years 
several authors have suggested to perform hiatal hernia repair 
and sleeve gastrectomy concomitantly [38-40].

CONCLUSIONS
In conclusion up to now, LES seems to be weaker and 

promotes reflux in high proportion of patients. Studies assessing 
the prevalence of post-operative gastro-esophageal reflux 
disease show sleeve gastrectomy may provoke de novo GERD 
symptoms or worsening of pre-existing GERD. Nadaleto 
summarize the mechanisms, results and outcome concerning 
to GERD after sleeve gastrectomy [41]. Pathophysiological 
mechanisms of GERD after sleeve gastrectomy include a 
hypotensive lower esophageal sphincter, increased gastro-
esophageal pressure gradient and intra-thoracic migration of the 
remnant stomach. A reduction in the compliance of the gastric 
remnant may provoke an increase in transient lower esophageal 
sphincter relaxations. Obviously, we still need to learn so much 
about the pathophysiological effects of bariatric procedures to 
really understand all the clinical consequences of these operations 
and the evolution of patients. More data concerning to the proper 
technique performed, anatomical factors, physiologic changes, 
time of follow-up etc, are necessary to get more definitive 
conclusions regarding the relation between sleeve gastrectomy 
and GERD, but with the information available up to now, this 
procedure increases GERD and one of the most important factor 
is the impairment in the dynamics of the LES secondary to the 
anatomical changes determined by sleeve gastrectomy. 

Figure 4 Anatomical evidences: Endoscopic Images.
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