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Abstract
Gastroesophageal reflux disease (GERD) is markedly increased among the obese population being recognized as one of the 
many obesity-related comorbidities. This concept should raise awareness, making physicians investigate more profoundly 
about this disease in this kind of patients. Currently, bariatric surgery is considered the gold standard treatment for morbid 
obesity. However, not all the operations are appropriate for the treatment of GERD and not all the patients are willing to 
receive bariatric surgery for the treatment of GERD. Even though sleeve gastrectomy has emerged as a suitable treatment 
option for morbid obesity, it has been related to development of de novo GERD or worsening the pre-existing one. Conversely, 
results after Roux-en-Y gastric bypass have been encouraging in this aspect, and it seems to be the best option for patients 
who suffer both diseases. Therefore, the presence of GERD should not be ignored at the time of deciding which type of 
surgery will be offered to the patient.

Keywords  Gastroesophageal reflux disease · Barrett’s esophagus · Obesity · Bariatric surgery · Sleeve gastrectomy ·  
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Introduction

Gastroesophageal reflux disease (GERD) is markedly 
increased among the obese population. While the prevalence 
of GERD in non-obese persons ranges from 15 to 20%, the 
estimate is between 50 and 100% within the obese popula-
tion. Even more worrisome becomes the fact that Barrett’s 
esophagus (BE) can be diagnosed in approximately 1.2% of 
non-obese individuals, while the incidence rises up to 9% 
in obese patients [1].

GERD is currently recognized as one of the many 
obesity-related comorbidities. Patti et al. found that for 
each five-point increase in BMI, the DeMeester score was 
expected to increase by 3 U [2].

GERD is defined as the failure of the antireflux barrier 
that allows abnormal reflux of gastric contents into the 
esophagus. Considering GERD in the context of obesity, 
several factors such as increased intraabdominal pressure, 

reduced esophageal clearance, increased transient relaxa-
tions of the lower esophageal sphincter (LES), distorted 
anatomy of the gastroesophageal junction [e.g., hiatal hernia 
(HH)], and high fat-containing diet undoubtedly play a role 
in the genesis of this disease [3].

Having said that, it becomes evident that obesity is one 
of the major factors involved in the origin of GERD. Con-
sequently, treating one of the main sources of the problem 
seems a reasonable approach to these patients.

Currently, bariatric surgery is considered the gold stand-
ard treatment for morbid obesity. However, not all the opera-
tions are suitable for the treatment of GERD and not all 
the patients are willing to receive bariatric surgery for the 
treatment of GERD.

Along this chapter, we are going to review diagnosis of 
GERD, possible complications, treatment options and their 
results in the obese population. Since Roux-en-Y gastric 
bypass (RYGB) and sleeve gastrectomy (SG) accounts for 
77% of all bariatric procedures performed in the US, we are 
going to focus our description on these two procedures [4].
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Methods

Literature review was performed through the National 
Library of Medicine’s Pubmed Website, using the perti-
nent keywords.

Definition of obesity

Body Mass Index (BMI) calculation is the most utilized 
method to diagnose and classify obesity. BMI results from 
the ratio between weight (kg)/height (m2). Obesity is cat-
egorized as follows:

Obesity Class I: BMI 30–34.9 kg/m2

Obesity Class II: BMI 35–39.9 kg/m2

Obesity Class III: BMI ≥ 40 kg/m2

Diagnosis of GERD

Keeping in mind that obese patients are at increased risk of 
having GERD, physicians should be aware to avoid miss-
ing such diagnosis.

Special attention should be taken when diagnosing 
GERD, since a common mistake is to assume that the 
presence or absence of symptoms is enough to diagnose/
rule out GERD.

Four tests are mandatory while evaluating these type 
of patients:

Symptomatic evaluation (using a validated question-
naire)
Barium swallow (BS)
Esophagogastroduodenoscopy (EGD)
Esophageal function tests (esophageal manometry, pH 
monitoring/impedance)

Each of them provides different and valuable information. 
We describe them in the following paragraphs.

Symptomatic evaluation

A validated symptom questionnaire should inquiry about 
frequency and severity of symptoms. Heartburn, regurgita-
tion and dysphagia are known as typical symptoms. Among 
atypical symptoms cough, wheezing, belching, chest pain, 
nausea and hoarseness can be listed. However, the lack of 
symptoms’ reliability to establish diagnosis of GERD should 
be always reminded [5]. This becomes more evident within 
the obese patients who usually do not complain of GERD 
symptoms [6].

Symptoms are important, however, to orient the physician 
and to set up a baseline for future follow-up.

Barium swallow (BS)

This test only provides anatomic information. It is worth 
of mention that the absence of HH does not exclude the 
diagnosis of GERD.

Esophagogastroduodenoscopy (EGD)

EGD offers information about the presence/absence of any 
mucosal injury such as esophagitis, Barrett’s esophagus, 
strictures, ulcers or tumors. It should be noticed that the 
absence of esophagitis on EGD does not exclude the diag-
nosis of GERD [7].

Esophageal manometry (EM)

Esophageal motility and lower esophageal sphincter status 
can be studied through this test. EM is particularly important 
to rule out the presence of primary esophageal motility dis-
orders. Missing diagnosis such achalasia, diffuse esophageal 
spasm or nutcracker esophagus would be extremely harmful 
to the patient [8]. On the other hand, EM allows identifica-
tion of the LES location for correct placement of the 24 hs. 
pH monitoring catheter (5 cm above the upper border of 
the LES).

pH monitoring/multichannel intraluminal 
impedance‑pH (MII‑pH)

This is the only test that can provide precise information 
about the presence/absence of GERD. Either 24 hs. pH 
monitoring or Bravo® (wireless 48 hs. pH monitoring) will 
serve for this purpose. This study also establishes correlation 
between symptoms and episodes of reflux.

MII-pH monitoring can detect liquid, gas or mixed reflux 
in addition to acid, weakly acidic or weakly alkaline reflux. 
MII-pH monitoring can also record the direction of flow 
and the height of reflux. MII-pH is useful to study patients 
with persistent symptoms in spite of adequate treatment with 
proton pump inhibitors (PPI’s) and normal findings on EGD.

Patient selection

The National Institute of Health NIH criteria [9] are still 
being used for patient selection although this might be 
changing with the introduction of the concept of metabolic 
surgery.
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Results

Treatment options

Once the diagnosis of GERD has been established, the sur-
geon needs to face the following clinical scenario: he/she 
needs to treat a patient who has two simultaneous diseases: 
GERD and obesity. As it has been mentioned before, not 
every patient will accept to undergo surgery for obesity 
when his/her reason for consultation is GERD.

In the following paragraphs, different surgical techniques 
and their results will be described.

Antireflux surgery

One might think that if the patient is determined not to have 
any kind of bariatric surgery or his/her BMI is borderline; 
an antireflux procedure could be an option for that patient.

Several investigators published their experience in per-
forming antireflux procedures in morbidly obese patients. 
Perez et  al. reported their results in 224 patients who 
underwent either Nissen or Belsey fundoplication for the 
treatment of GERD. Subjects were stratified according to 
their BMI as follows: (a) normal weight, (b) overweight, 
and (c) obese. Recurrence rate was 4.5%, 8% and 31%, 
respectively (p = 0.001 obese vs. normal weight and obese 
vs. overweight). They concluded that obesity negatively 
affects the outcome of antireflux surgery. They theorized 
that increased intraabdominal pressure in obese patients 
augments the usual wear and tear on the surgical repair 
and contributes to loosening of the crural closure and fun-
doplication [10].

Conversely, Winslow et al. published their experience on 
505 patients undergoing antireflux procedures. Patients were 
also distributed according to their BMI in (a) normal weight, 
(b) overweight, and (c) obese. They found that even though 
operative time was longer for the obese group (115±42 vs. 
137±55 min, p = 0.003) and the operation was technically 
more demanding, complication rate, success rate and patient 
satisfaction were similar among groups. They concluded that 
obesity should not be a contraindication for antireflux sur-
gery [11].

Sleeve gastrectomy (SG)

SG has been gaining ground during the last years, being 
recognized by the ASMBS as an acceptable option as a pri-
mary bariatric procedure [12]. Although this procedure has 
shown excellent results in terms of weight loss and reso-
lution/improvement of comorbidities, its effect on GERD 
is still a matter of debate. Again, similar to the antireflux 
surgery phenomenon exposed above, expert opinions are 
conflicting. Some authors advocate that decreased LESP, 

distortion of the angle of His, diminished gastric volume and 
compliance, and increased intragastric pressure might play 
a detrimental role on the antireflux barrier. On the contrary, 
some others affirm that accelerated gastric emptying, weight 
loss, decrease in acid production, and removal of the gastric 
fundus, which is the source of transient lower esophageal 
sphincter relaxations might contribute to the improvement 
of GERD status.

Upon literature review, there are several publications con-
cerning this subject. However, just a few of them studied 
patient’s outcomes using objective tests.

Among the most popular publications, there are eight 
interesting studies supporting the fact that SG has a negative 
influence on GERD (Table 1). For instance, Himpens, Carter 
and Howard presented their different experiences, and they 
all observed that the percentage of patients with GERD like 
symptoms preoperatively was significantly increased after 
the operation [13–16]. However, these three studies based 
their conclusions only on preoperative and postoperative 
symptoms.

Braghetto et al. found that symptoms and esophagitis 
appeared the novo after SG; moreover, LES status changed 
from normotensive in 100% of patients to hypotensive in 
85% of the patients postoperatively; pH studies were per-
formed in a few patients and only after the operation, so no 
preoperative data were available for comparison [17, 18].

The interesting aspect of the next three publications 
remains in the objective data they offer. Burgerhart et al. 
reported their experience on 20 patients who underwent 
SG. They found that although there was no statistically 
significant difference among preop and postop symptoms, 
LESP dropped from 18.3 to 11 mmHg (p = 0.03), that % 
of time pH < 4 increased from 4.1 to 12 (p = 0.004) and the 
duration of the reflux episodes was longer [19]. Del Genio 
et  al. published their data on 25 patients. While LESP 
remained stable, there was increased ineffective esopha-
geal motility (IEM: ≥ 30% of the contractions, with ampli-
tude < 30 mmHg), alteration of the esophageal clearance, 
and the DeMeester score escalated from 9 to 18.2 mmHg 
(p = 0.04) [20]. Finally, we investigated outcomes on 14 
patients undergoing SG. We found that LESP dropped from 
17.1 to 12.4 mmHg (p < 0.05), % time pH < 4 increased from 
3.8 to 7.7 (p < 0.05), and the DeMeester score rose from 
12.6 to 28.4 (p < 0.05) Analyzing GERD status after SG, we 
encountered that 5 (36%) patients had de novo GERD, in 3 
(21%) GERD worsened, 1 (7%) remained with GERD (same 
status) and 5 (36%) patients remained without reflux [21].

In another study, we were able to analyze 109 patients 
before and after SG. We observed that the prevalence of 
esophagitis and HH increased significantly after LSG 
(20.1% vs. 33.9%; p < 0.05), and (22% vs. 34.8%; p < 0.05), 
respectively. GERD like symptoms also increased although 
the difference was not statistically significant (33% vs. 
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44%) (p = NS). De novo esophagitis was present in 25% of 
patients, HH in 16% and symptoms in 35% of patients. We 
concluded that the prevalence of esophagitis, HH and GERD 
like symptoms was increased after surgery. Still, it must be 
mentioned that postoperative esophagitis was non-severe in 
the majority of patients and symptoms were mild, sporadic 
and were relieved by proton pump inhibitors (PPI’s) [22].

Some other authors went even further in their conclu-
sions, based on their alarming findings. Genco et al. studied 
110 patients undergoing SG. They performed EGD preop-
eratively and at 5-year follow-up. EGD findings revealed that 
19 (17%) patients had de novo Barrett’s esophagus. They 
suggested that postoperative surveillance should be manda-
tory regardless the presence/absence of GERD symptoms 
[23]. Moreover, Csendes et al. studied 231 patients before 
and 1 year after SG. They observed that 3 (1.3%) patients 
had developed de novo Barrett’s esophagus after the opera-
tion [24]. In our experience (data non-published) 2 (0.4%) 
out of 433 patients evolved to the same unfortunate situation.

Conversely, the following four authors rejected the 
association between LSG and GERD (Table 2). Melissas 
et al. described 50% resolution/improvement of symptoms, 
although they found 8.7% de novo GERD symptoms. They 
attributed these positive results to patients’ weight loss and 
accelerated gastric emptying [25]. Likewise, Weiner et al. 
showed even better results, with 43% improvement and 57% 
resolution of symptoms [26]. Petersen et al. performed pre-
operative and postop manometry on SG patients, although 
they did not perform pH monitoring. They found that LESP 
significantly increased from 8.4 to 21 mmHg at 8-month 
follow-up [27].

Again, Rebecchi et al. were the only authors reporting 
objective data. In this study, patients were split based on 
their preoperative GERD status into group A (pathologic, 
n = 28) and group B (normal, n = 37). Symptoms improved 
in group A, decreasing their symptom score from 53.1 to 
13.1 (p < 0.001). The DeMeester score and % time pH < 4 
decreased in group A as follows: DeMeester score went 
from 39.5 to 10.6 (p < 0.001) and % pH < 4 from 10.2 to 
4.2 p < 0.001). De novo GERD occurred in 5.4% group B. 
No significant changes in LESP and esophageal peristalsis 
amplitude were found in both groups. They concluded that 
SG improves symptoms and controls reflux in most morbidly 
obese patients with preoperative GERD and that the occur-
rence of “de novo” reflux is uncommon [28].

Roux‑en‑Y gastric bypass

RYGB has been proposed as the best treatment option for 
obesity combined with GERD. The anatomic modifications 
including the creation of a small gastric pouch, the exclusion 
of the fundus and most part of the body, where parietal cells 
are concentrated, and the Roux-en-Y configuration result in Ta
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decreased gastroesophageal reflux, independently of weight 
loss occurrence. Several studies confirmed this observation 
[29, 30].

After reviewing the literature, we found that in fact, the 
majority of authors concur that RYGB is the best treatment 
option for obese patients with GERD. However, some stud-
ies demonstrated that de novo reflux esophagitis might occur 
after RYGB, and that there is still some acid secretion in 
the gastric pouch despite of the reduction in the quantity of 
parietal cells [31].

Some of the studies lack of objective data, but many of 
them base their conclusions on objective evaluations. Next, 
we describe some of their findings.

Frezza et al. published their experience on 152 obese 
patients with diagnosis of GERD undergoing RYGB. They 
observed that > 90% of patients reported either resolution 
or improvement of their symptoms. The use of proton pump 
inhibitors (PPI’s) decreased from 44 to 9% (p < 0.01), while 
the use of H2 blocker therapy decreased from 60 to 10% 
(p < 0.001). Again, even though these results are encourag-
ing, they were based on symptomatic assessment and use of 
medication, but objective tests were not performed after the 
operation [32].

Instead, Mejia-Rivas et  al. investigated the effect of 
RYGB on GERD on 20 patients using objective measure-
ments. Similar to Frezza, they observed that symptoms 
were resolved in 90% of the cases. On EM, LES pressure 
was slightly increased postoperatively, being 18 ± 11 and 
20.1 ± 5.6 mmHg before and after the RYGBP, respectively 
(p = NS). On pH monitoring, the DeMeester score sig-
nificantly decrease from 48.3 to 7.7 (p < 0.001). Only one 
patient (5%) had abnormal esophageal acid exposure with 
heartburn as the main symptom [33].

Furthermore, Csendes et al. performed preoperative and 
postoperative EGDs on 130 patients undergoing RYGB. The 
average number of postoperative EGDs was 3.6 per patient 
with a mean follow-up of 92 months. Before the surgery 

distal erosive esophagitis was present in 23.8% of patients. 
The consecutive EGDs showed that esophagitis healed 
in 93% of these patients. However, three patients (3%) 
with normal preoperative EGD presented de novo erosive 
esophagitis 66 months after surgery [34].

Madalosso et al. studied the effect of banded RYGB on 53 
patients also through objective evaluations preoperatively, 
and at 6 and 39 months postoperatively. They observed that 
the prevalence of typical reflux syndrome was significantly 
reduced from 58% preoperatively to 9% during last follow 
up (p < 0.001). On EGD, the prevalence of reflux esophagi-
tis decreased from 45% preoperatively, to 19% in the last 
follow up (p = 0.001). However, de novo reflux esophagitis 
appeared in 17% of the patients at 6 months, but this percent-
age was reduced to 7% at 39-month follow-up. They believed 
that disruption of integrity of the esophageal sphincter due 
to dissection of the phrenoesophageal membrane for stapler 
placement close to the angle of His might play a role. Neither 
esophageal stricture nor Barrett esophagus was observed at 
any evaluation. DeMeester score decreased from 28.6 pre-
operatively to 1.2 at 39-month follow-up (p < 0.001). They 
assumed that reduction in abdominal pressure, improvement 
in gastric emptying after weight loss, and reduced gastric 
output might explain these findings [35].

Roux‑en‑Y gastric bypass and Barrett’s esophagus

A special section should be dedicated to this delicate situ-
ation, since BE appears as a consequence of GERD. Obese 
patients who have been diagnosed with BE might represent 
a challenge.

Surely, if the principle for the treatment of BE is stop-
ping the reflux, offering a RYGB might be the best option 
for these patients. RYGB would diminish the amount of 
acid that could be refluxed into the esophagus by creation 
of a small gastric pouch while the Roux-en-Y configuration 
would divert the bile avoiding bile reflux.

Table 2   Literature review: negative association between SD and postoperative GERD

SG sleeve gastrectomy, SX symptoms, EGD esophagogastroduodenoscopy, EM esophageal manometry, pH pH monitoring, pt patients, mo 
months, yrs years, LESP lower esophageal sphincter pressure, Hypot hypotensive

Author SG SX EGD EM pH

#pt F/U Preop Postop Preop Postop Preop Postop

Melissas et al. [25] 23 N/A N/A 50% pt resolved/improved
8.7% de novo GERD

N/A – – – –

Weiner et al. [26] 120 2 yrs 35% 43% improvement
57% resolution

– – – –

Petersen et al. [27] 17 6 days 45% N/A LESP: 21 LESP: 24 – –
Petersen et al. [27] 20 8 mo LESP: 8.4 LESP: 11 – –
Rebecchi et al. [28] 65 2 yrs Score 53 Score 13 – – – DeMeester 39 DeMeester 10



336	 Updates in Surgery (2018) 70:331–337

1 3

There are a few reports concerning this subject.
For instance, Houghton et al. reported their experience on 

five RYGB patients who had long segment Barrett’s esopha-
gus (LSBE). Two out of five patients had complete regres-
sion of BE, while two other patients showed regression of 
dysplasia to intestinal metaplasia (BE). This means that 4/5 
(80%) had either total or partial regression of their BE after 
RYGB [36].

Braghetto et  al. published their series of 21 patients 
with LSBE who underwent laparoscopic resectional RYGB 
(LRRYGB), showing regression of BE in 61.9% of cases. 
They concluded that this should be the operation of choice 
for obese patients with LSBE [1].

Finally, we investigated the effect of RYGB on BE in 
11 patients. Esophageal biopsy demonstrated remission in 
4 (36%) cases, three short segment BE (SSBE) and one long 
segment BE (LSBE). One patient was indefinite for dyspla-
sia and remained the same after the operation. We concluded 
that RYGB was a suitable treatment option for obese patients 
with BE. Although BE persisted in the remaining patients, 
no progression to dysplasia was observed [37].

Conclusions

Literature review indicates that the effect of SG on GERD 
is still a matter of debate, mainly because of the heterogene-
ity of the published data. Although SG has been accepted 
by the ASMBS as a primary bariatric procedure due to its 
encouraging results in terms of weight loss and resolution/
improvement of comorbidities, patients should be warned 
that they might need PPI’s after the operation. They should 
also be informed that symptoms are not reliable to evaluate 
the presence/absence of GERD so they might need a closer 
follow-up, including EGD surveillance due to the risk of 
developing Barrett’s esophagus. We recommend to objec-
tively rule out the presence of GERD in SG candidates, since 
this procedure might worsen the status of the disease.

It seems that RYGB remains the treatment of choice for 
obese patients with GERD, since it has demonstrated to 
objectively improve/resolve the status of the disease in the 
majority of patients. However, some reports make physi-
cians aware that reflux esophagitis might remain present in 
postsurgical RYGB patients and that it might even appear de 
novo in a few percentage of cases. Lastly, the most interest-
ing feature that RYGB can offer is the possibility of regres-
sion or stopping the progression of BE.
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