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Abstract

Obesity is associated with the development of gastroesophageal reflux disease (GERD) and hiatal hernia (HH). This study aimed
to assess practice patterns regarding concomitant HH repair (HHR) during laparoscopic sleeve gastrectomy (SG) and Roux-en-Y
gastric bypass (RYGB). The incidence of concomitant HHR with LSG or LRYGB was analyzed using the 2015 Metabolic and
Bariatric Surgery Accreditation and Quality Improvement Program database. One hundred thirty thousand, seven hundred
seventy-two patients underwent RYGB (30.5%) and LSG (69.5%). Concomitant HHR was more common, despite less
GERD, in SG patients compared to RYGB (21.0% vs 10.8%, p <0.0001; adjusted OR 2.14, 95% CI 2.06-2.22). This marked
difference in the intraoperative management of HH during bariatric surgeries may hinder our ability to evaluate the long-term

effects of bariatric surgery on GERD.
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Introduction

Obesity is an established risk factor for the development
of gastroesophageal reflux disease (GERD). The preva-
lence of GERD is approximately 10-20% in Western
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countries [1]. Multiple studies have established a strong
association between increasing body mass index (BMI)
and GERD [2]. However, the exact mechanism underly-
ing the link between high BMI and GERD is unknown.
The impact of the presence of a hiatal hernia (HH) on
the pathogenesis of GERD is well established. HH is a
common occurrence in bariatric patients but there is no
consensus on HH repair (HHR) during bariatric surgery.
Thirty-five to 40% of patients who underwent bariatric
surgery are diagnosed with a HH [3], mostly during sur-
gery. The effect of a bariatric procedure type on postop-
erative GERD is not fully understood but published data
point to the Roux-en-Y gastric bypass (RYGB) having an
advantage in terms of GERD improvement compared to
laparoscopic sleeve gastrectomy (SG) [4]. With the
national-wide bariatric practice changing to predominant-
ly SG [5], and new alarming evidence of a high rate of
Barrett’s esophagus following this procedure [6], such a
relationship between procedure type and GERD response
may be of high importance. Specific technical details in-
volving hiatal inspection and HHR have surfaced as of
paramount value for the effect of SG on GERD [7, §].
This study aimed to assess differences in practice patterns
regarding concomitant HHR during SG and RYGB.
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Methods

The Metabolic and Bariatric Surgery Accreditation Quality
and Improvement Program (MBSAQIP) public use file for
2015 was used to identify patients who underwent laparoscop-
ic RYGB or SG procedures. This de-identified database in-
cludes demographics, patient characteristics including BMI,
and procedural details from all centers that participated in
the MBSAQIP. Patient demographics and the incidence of
concomitant HHR with SG or RYGB were analyzed. At each
center, trained clinical abstractors collect and enter data.
Centers with an integrity disagreement audit rate higher than
5%, a 30-day follow rate less than 80%, or noncompliance
with the data collection guidelines did not contribute cases
to the public use file. Patients with revisional and previous
bariatric or foregut procedures were excluded from this study.

The Stony Brook University Institutional Review Board
deemed this study exempt. The American College of
Surgeons Metabolic and Bariatric Surgery Accreditation
Quality and Improvement Program and the participating cen-
ters are the sources of the data used herein; they have not
verified and are not responsible for the statistical validity of
the data analysis or the conclusions derived by the authors.
Continuous variables were compared using ¢ test and reported
as mean (+ standard deviation). Categorical variables were
compared using chi-square and reported as counts (percent-
ages). Odds ratios (OR) with 95% confidence intervals (CIs)
are reported as appropriate and multivariable logistic regres-
sion was performed to control for baseline differences.
Statistical analysis was performed using SPSS Statistics ver-
sion 25 for Windows (IBM Corp; Armonk, NY).

Results

We identified 130,772 patients who underwent RYGB
(30.5%) and SG (69.5%). The majority were female
(78.8%), Caucasian (74.5%), with a mean age and BMI of
44.6 +12 years and 45.7 £ 8.4 kg/m2. Preoperative GERD

Fig. 1 Clinical history of GERD
and concurrent hiatal hernia in
sleeve gastrectomy and roux-en-y
gastric bypass patients

History of GERD

requiring medication was noted in 31.2% and HHR was per-
formed in 17.9% of the entire cohort. Concomitant HHR was
more common, despite less GERD, in SG patients compared
to RYGB (21.0% vs 10.8%, p <0.0001). Figure 1 demon-
strates the incidence of both GERD and concurrent hiatal her-
nia in SG and RYGB patients. Controlling for baseline differ-
ences between patients who underwent HHR and the ones
who did not, SG patients were significantly more likely to
undergo concomitant HHR (adjusted OR 2.14, 95% CI
2.06-2.22, p <0.0001).

Discussion

Our results showed that RYGB patients were more likely to
have preoperative GERD compared to SG. However, SG pa-
tients were twice more likely to undergo concurrent HHR
compared to their RYGB counterparts. This finding can be
explained considering current studies support HHR in SG
patients as a safe and effective measure to relieve GERD
symptoms [9]. Additionally, studies have shown that SG
may worsen or induce de novo GERD symptoms in patients
undergoing this procedure, possibly due to increased
intragastric pressure [9]. As a result, HHR may be done in
an effort to reduce this known risk of GERD in SG patients.
Several studies have reported the efficacy and success of
RYGB in reducing GERD symptoms up to 3 years postoper-
atively [10]. Therefore, the lower rate of concurrent HHR in
RYGB patients could be attributed to the overall success rate
of RYGB in treating GERD symptoms, possibly attributed to
the minimization of acid production in addition to bile diver-
sion, inherent components of this procedure. However, a less
aggressive approach to HHR during RYGB may lead to less
than favorable outcomes. Madalosso et al. evaluated 53 pa-
tients undergoing a RYGB with routine pH testing and endos-
copy before, 6 and 3 months after surgery. A HH when present
was not repaired in this cohort, which may explain in part the
fact that 30% and 17% of patients had abnormal acid exposure
at 6 and 39 months, respectively. Similarly, of the nine patients
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with a known HH and reflux esophagitis (RE) preoperatively,
three (33%) continued to have RE on postoperative evalua-
tion. Furthermore, this nationwide difference in approach to-
wards HH in RYGB versus SG patients can significantly bias
the assessment of GERD-related outcomes of bariatric surgery
in the future.

Establishing guidelines for HHR during bariatric surgery
can help understand the relationship between SG, HH, and
GERD, and help prevent its associated complications.
Importantly, since RYGB alone in the setting of a HH may
not universally reverse the GERD-related GE junction patho-
physiology, a less vigorous approach to HH management at
the time of RYGB may have significant long-term effects in
terms of GERD.

Conclusion

Concomitant HHR is significantly more common during SG
compared to RYGB despite less GERD preoperatively, sug-
gesting a marked difference in the intraoperative management
of HH during bariatric surgery procedures. Such practice pat-
terns may hinder our ability to evaluate the long-term effects
of bariatric surgery on GERD.
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