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15.1 Introduction

Esophageal dysmotility is common in morbidly obese patients. Multiple studies
have suggested that individuals with morbid obesity have a significantly increased
prevalence of esophageal motor disorders compared to their non-obese peers,
including abnormal lower esophageal sphincter (LES) function and altered peristal-
sis. In addition, current literature suggests that bariatric surgery affects esophageal
motility and health, thus increasing the importance of including an evaluation of
swallowing disorders in the preoperative stage.

Per current clinical practice guidelines, esophageal manometry is not routinely
performed as part of the preoperative work-up of all patients undergoing bariatric
surgery [1]. However, there is mounting evidence of the usefulness of manometry
prior to bariatric surgery and many institutions are incorporating the performance of
manometry into their preoperative protocols. Different bariatric surgical techniques
can influence both LES pressures as well as peristalsis, thus the choice of therapy
should be carefully and individually considered for each surgical candidate.
Understanding physiologic changes that occur as a result of bariatric surgery can
help guide what preoperative evaluation should be performed and when to use cau-
tion in choosing surgical options. This chapter will address whether esophageal
manometry testing should be included as a part of preoperative testing in bariatric
surgery and discuss the changes in esophageal mechanics related to bariatric surgery.
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15.2 Search Strategy

A literature search of English language publications in the medical database
(PubMed) from 1999 to 2019 was used to identify published data on the use of
manometry in bariatric surgery. Terms used in the search were “manometry”,
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“motility disorder”, “esophageal function”, “esophageal motor disorder”, “dys-
motility”, and “preoperative”, “weight loss surgery”, “bariatric surgery”. Due to
low numbers of high evidence papers, the majority of the studies were prospective
or retrospective cohort studies, with no randomized controlled trials available. The

data was classified using the GRADE system.

15.3 Results

15.3.1 Prevalence of Esophageal Disorders in Morbidly
Obese Patients

When completing the bariatric preoperative evaluation, it is important to understand
that individuals with morbid obesity have a significantly increased prevalence of
esophageal motor disorders compared to individuals without obesity. Morbid obe-
sity has been found to be associated with increased dysmotility of both the LES and
the esophageal body. The mechanism responsible for alterations in motility in this
population remains to be clearly defined. One proposed mechanism suggests that
intake of food high in fat content leads to lower LES pressure through the secretion
of hormones such as secretin and cholecystokinin [2]. The reported prevalence of
both any abnormal manometric findings and of specific diagnosed esophageal dis-
orders significantly varies between studies. (Table 15.1) This may be in part due to
the dynamic landscape of manometry interpretation and continuously evolving
understanding of esophageal mechanics.

Reported general abnormal esophageal motility in morbid obesity ranged from
17% on the conservative side to up to 61% [3, 8]. In comparison to healthy controls,
Tovino et al. demonstrated significantly lower LES pressure in the morbidly obese
[10]. Other authors have also found a hypotensive LES as the most common pathol-
ogy on manometry in this population [7, 9]. The prevalence of a hypotensive LES
was reported to range from 6.8% to 25% [3, 5]. Jaffin and colleagues studied 111
morbidly obese patients seeking bariatric surgery, finding that 61% had abnormal
manometric findings [3]. This included 25% of patients with a hypotensive LES and
21% with a hypertensive disorder of the esophageal body. Interestingly, 59% of
patients with abnormal manometry were asymptomatic, raising concern for abnor-
mal visceral sensation in the morbidly obese population. A more recent evaluation
of 221 patients who underwent preoperative manometric testing revealed disturbed
manometry in 33.4%, of which 64% had a hypotensive LES [7]. This subset of
patients was more likely to have erosive esophagitis and pathologic pH reflux moni-
toring; however, reflux symptoms did not appear to significantly differ between
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Table 15.1 Prevalence of esophageal disorders in morbidly

obese patients prior to bariatric

surgery?®
Lower
esophageal
Study type Abnormal sphincter
Surgery | (quality of manometry | (LES) Peristaltic
Author N type evidence) (%) pathology pathology
Jaffinetal. |111 |All Prospective 61.0 25.0% 14.4%
(1999) [3] cohort (low) hypotensive Nutcracker
LES esophagus,
21.0%
hypertensive
peristalsis
Hongetal. |61 |All Retrospective | 54.0 16.0% 5.0%
(2004) [4] cohort (low) hypotensive Nutcracker
LES, 18.0% esophagus,
hypertensive 3.0% diffuse
LES esophageal
spasm
Kristoetal. | 147 | All Prospective 34.0 6.8% 7.5%
(2019) [5] cohort (low) hypotensive Jackhammer
LES, 14.3% esophagus,
hypertensive 4.1% distal
LES esophageal
spasm
Merrouche | 100 |LAGB, | Prospective N/A 11.0% 41.0%
et al. RYGB | cohort (low) incompetent decreased
(2007) [6] LES ampitude of
contractions
Moraetal. 221 |All Prospective 33.4 21.2% 9.5%
(2016) [7] cohort (low) hypotensive Nutcracker
LES, 0.4% esophagus,
hypertensive 1.3% diffuse
LES esophageal
spasm
Schneider 610 |SG, Retrospective | 17.0 13.0% 2.8%
et al. RYGB | cohort (low) abnormal LES | abnormal
(2018) [8] peristalsis
Suteretal. | 345 |All Prospective 25.6 17.7% 4.8%
(2004) [9] cohort (low) hypotensive Nutcracker
LES, 1.2% esophagus
hypertensive
LES

“Bariatric surgery includes Laparoscopic adjustable gastric band (LAGB), Sleeve gastrectomy
(SG), Roux-en-Y gastric bypass (RYGB)

subjects with normotensive and hypotensive LES, suggesting that reflux symptoms
alone may not be a reliable measure of underlying pathology.

Kristo et al. published a prospective analysis of 147 individuals with morbid
obesity who underwent esophageal function testing, aimed to investigate the preva-
lence and to characterize the pathology in this population [5]. They found that 34%
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of patients had a motility disorder per the Chicago Classification, 14.3% had a
hypertensive LES and 6.8% a hypotensive LES. Interestingly, the hypercontractility
disorder Jackhammer esophagus was discovered in 7.5% of subjects. Older studies
have also described an increased prevalence of elevated contraction amplitudes on
manometry in the morbidly obese, although many noted hypertensive peristalsis
called Nutcracker esophagus, which has since been omitted from the most recent
Chicago Classification due to its unclear clinical significance [3, 4]. Comparison of
these studies is difficult given that manometry interpretation guidelines have signifi-
cantly changed over the course of time, but it raises the suspicion of undiagnosed
hypertensive esophageal body disorders in this population. As newer longitudinal
studies suggest that a quarter of Jackhammer esophagus patients progress to achala-
sia, this even further highlights the importance of a careful preoperative evaluation
of esophageal health prior to bariatric surgery [11].

15.3.2 Preoperative Evaluation

Multiple components of the preoperative evaluation may raise suspicion of an
underlying esophageal motor disorder and help guide the decision to pursue esopha-
geal manometric testing, including an assessment of symptomatology, results of
other preoperative testing and the choice of surgical technique. A detailed history
can elucidate symptoms concerning for esophageal dysmotility such as dysphagia
or regurgitation. Presence of these symptoms can accentuate concern for an under-
lying disorder, but may also shed light into potential postoperative outcomes.
Symptoms to consider include reflux, as was studied by Kavanaugh and colleagues
who developed a protocol at their center requiring foregut testing for all bariatric
surgical candidates with symptoms of reflux who were being evaluated for SG [12].

Notably, patients with morbid obesity and underlying esophageal disorders may
not present with typical gastrointestinal symptoms. In fact, studies have raised con-
cern that dysphagia symptoms are unreliable to identify underlying abnormal
esophageal dysmotility in patients with morbidly obesity. Instead, for example,
patients may experience respiratory symptoms as a manifestation of their underly-
ing pathology, leading to a possible missed diagnosis preoperatively [13].
Additionally, the perception of esophageal symptoms may itself be altered in the
setting of underlying obesity. The autonomic nervous system may be susceptible to
obesity-induced perturbations, causing dysregulation of sensory pathways [14].

In rare cases, other preoperative testing such as upper endoscopy and barium
esophagram may pick up esophageal motor changes that need to be confirmed on
manometry, such as achalasia [8]. A meta-analysis of preoperative esophagogastro-
duodenoscopy before bariatric surgery did not recommend manometry to be per-
formed routinely in asymptomatic average-risk patients, and did not find that a
significant portion of patients had pathologic findings requiring referral for further
manometric testing [15]. However, in patients for whom this testing is indicated,
findings on upper endoscopy that could trigger the need for manometry include the
presence of liquid stasis in the esophagus and a puckered tight LES. Similarly,
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although not routinely recommended, barium swallow can be included in preopera-
tive work up. On barium swallow, discovery of a bird’s beak appearance, esopha-
geal dilation, or severe peristaltic abnormality can reinforce the importance of
diagnostic manometry prior to surgery.

15.3.3 Bariatric Surgery and Esophageal Mechanics

In both patients with and without underlying esophageal dysmotility, bariatric sur-
gery has been found to be associated with changes in esophageal mechanics. A
number of prospective and retrospective cohort studies exist evaluating key preop-
erative esophageal characteristics that influence bariatric surgery outcomes as well
as how bariatric surgery can influence esophageal motility. (Table 15.2)
Unfortunately, there is a lack of large randomized controlled trials to better define
the risks and benefits of each surgery in how it impacts esophageal function and
how specific procedure techniques could be improved to lead to better outcomes. In
this chapter we will focus on three most studied bariatric surgical procedures, lapa-
roscopic adjustable gastric band (LAGB), sleeve gastrectomy (SG) and roux-en-Y
gastric bypass (RYGB) and their associated changes in motility.

15.3.3.1 Laparoscopic Adjustable Gastric Band

The important question of how preoperative manometry influences outcomes in bar-
iatric surgery has been studied mostly in LAGB patients. Lew and colleagues
reviewed preoperative manometry data on 77 LAGB patients, finding that 18% of
them had an abnormal manometry [29]. While abnormal baseline manometry did
not appear to impact weight loss and reflux symptoms, severe postoperative emesis
did occur in this patient group, with majority of these patients categorized as having
either decreased or ineffective peristalsis. The clinical significance of altered LES
pressure was studied by Suter et al., who looked at whether preoperative testing
including manometry correlated with outcomes in 134 patients after LAGB surgery
[30]. Their group found that patients with higher preoperative LES pressure were
more likely to develop long reflux episodes and poor late food tolerance. In a retro-
spective analysis of 68 patients undergoing LABG, 44.3% were found to have an
incompetent LES preoperatively [31]. LES incompetence was associated with a
statistically significant increase in reoperation, leading the authors to recommend
consideration of preoperative manometry before LAGB and standardization of this
into their practice.

Klaus et al. conducted a prospective study of 164 patients with preoperative
GERD symptoms undergoing LAGB, finding that patients who remained symptom-
atic after surgery (31.7%) were more likely to have poorer preoperative esophageal
body motility and deterioration of LES relaxation after surgery [32]. Importantly,
one third of postoperatively symptomatic patients developed esophageal dilatation
following LAGB. Other groups have also demonstrated evidence of concerning
esophageal dilatation after LAGB [11, 21]. A retrospective review of 121 patients
one year post surgery revealed that 14% had esophageal dilatation on barium
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Table 15.2 Effect of bariatric surgery on esophageal motility

Study type
Surgery | (quality of Significant Significant effect

Author N type evidence) effect on LES | on peristalsis

Tolone et al. 12 |LAGB Prospective cohort | Increased LES | No significant

(2019) [16] (low) pressure change

Tovino et al. 43 LAGB Prospective cohort | Increased LES | No significant

(2002) [10] (low) pressure change

Merrouche 60 |LAGB Prospective cohort | Increased LES | No comment

et al. (2007) [6] (low) pressure

de Jong et al. N/A |LAGB Systematic Increased LES | Increased disturbed

(2010) [17] Review pressure peristalsis

(moderate)

Korenkovetal. |20 |LAGB Prospective cohort | No significant | No significant

(2002) [18] (low) change change

Suter et al. 43 LAGB Prospective cohort | No significant | Weakened

(2005) [19] (low) change contractions

Weiss et al. 52 |LAGB Prospective cohort | Decreased Esophageal stasis,

(2002) [20] (low) LES relaxation | esophageal dilation

Milone et al. 121 |LAGB Retrospective No comment Esophageal

(2008) [21] cohort (low) dilatation

Petersen et al. 37 SG Prospective cohort | Increased LES | No comment

(2012) [22] (low) pressure

Tolone et al. 26 | SG Prospective cohort | No significant | Increased

(2019) [16] (low) change ineffective
peristalsis

Del Genio etal. |25 SG Prospective cohort | No significant | Increased

(2014) [23] (low) change ineffective
peristalsis

Valezi et al. 73 SG Prospective cohort | Decreased Decreased normal

(2017) [24] (low) LES pressure peristalsis

Braghettoetal. |20 |SG Prospective cohort | Decreased No comment

(2010) [25] (low) LES pressure

Tolone et al. 18 | RYGB Prospective cohort | No significant | No significant

(2019) [16] (low) change change

Korenkov etal. |30 |RYGB Prospective cohort | No significant | No significant

(2002) [18] (low) change change

Ortega et al. 40 |RYGB Prospective cohort | No significant | No significant

(2004) [26] (low) change change

Merrouche 36 |RYGB Prospective cohort | No significant | No comment

et al. (2007) [6] (low) change

Valezi et al. 81 RYGB Prospective cohort | No significant | Increased

(2012) [27] (low) change abnormal
peristalsis

Mejia-Rivas 20 |RYGB Prospective cohort | No significant | Decreased

et al. (2008) (low) change amplitude of

[28] contractions

LAGB laparoscopic adjustable gastric band, SG sleeve gastrectomy, RYGB roux-en-Y gas-

tric bypass
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swallow [21]. This anatomic change was associated with increased emesis and
reflux symptoms.

In the postoperative period, impairment of LES relaxation as well as weakened
esophageal peristalsis have been found on multiple studies after LAGB [10, 17, 19,
20]. Tolone et al. performed high resolution manometry and pH testing pre- and
post-operatively in 112 patients undergoing one of seven bariatric surgeries [16].
There was no difference in LES pressures before and after therapy for all bariatric
procedures except for LAGB who experienced an increase in pressure. Furthermore,
several LAGB patients developed pseudoachalasia syndrome postoperatively. A
systematic review by de Jong and colleagues demonstrated that all but one patient
experienced increase in LES pressure after surgery and most patients had decreased
LES relaxation [17]. Furthermore, evidence of disturbed peristalsis was found in
four out of six studies that had adequate data on manometry. In a prospective study
of 43 LAGB patients esophageal body contractions weakened and there was a trend
towards postoperative motility disorders, however the LES appeared unaffected by
surgery [19]. This led the authors to recommend that manometry be performed rou-
tinely prior to LAGB. On the contrary, a small prospective study of LAGB and
RYGB patients showed no effect of gastric reduction surgery on postoperative
esophageal function, with 20 LAGB patients undergoing pre- and post-operative
manometry [18]. This study was noted to have a smaller sample size compared to
others, and notably of the LAGB patients only one had preoperative dysmotility and
18% had weak LES pressure, which likely influenced the result. Overall, the major-
ity of studies suggest that preoperative dysmotility in LAGB patients is associated
with increased adverse outcomes such as vomiting, reflux, and potential need for
reoperation. Furthermore, LAGB placement in general appears to increase LES
pressure, impair LES relaxation, and potentially disturbs peristalsis which can lead
to esophageal stasis in patients with poor underlying motility and rarely to
pseudoachalasia.

15.3.3.2 Sleeve Gastrectomy

Research to date is limited on the effects of sleeve gastrectomy on esophageal func-
tion. Studies demonstrate a trend towards delayed esophageal emptying and are
inconsistent on changes to the lower esophageal sphincter [22, 23, 25, 33]. It is
thought that the large variance may be due to the number of different surgical tech-
niques available during sleeve creation.

A study of 73 patients undergoing SG described a significant decrease in LES
pressures postoperatively, with the number of patients with LES hypotonia pro-
gressing from 8% to 32% after surgery [24]. The authors also found a significant
decrease in the number of patients with normal peristalsis after surgery. Tolone et al.
demonstrated that the frequency of ineffective peristalsis significantly increased in
patients after sleeve gastrectomy, while not being significantly altered following
other bariatric operations [16]. Patients after SG also had greater intragastric pres-
sure and gastroesophageal pressure gradients compared to prior, leading to a large
increase in esophageal acid exposure.
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Braghetto and colleagues sought to describe changes in the LES after SG, study-
ing 20 patients prospectively until 6 months after surgery [25]. They discovered that
resting LES pressures reduced significantly postoperatively, with 85% of patients
having an incompetent LES. A longer prospective study 13 months postoperatively
showed no change in LES function, however there was a significant increase in inef-
fective peristalsis and incomplete bolus transit [23]. On the other hand, a small
prospective study of 37 patients demonstrated a significant increase in LES pressure
postoperatively, which the authors credited to their utilized surgical strategy [22].
Chiu and colleagues attempted to consolidate the available data on the effect of SG
on GERD into consensus unsuccessfully, and while a similar effort has not been
performed to date for esophageal function, it is clear that great variability in results
exists between studies [34]. In summary, SG appears to alter esophageal function
with a greater number of studies suggesting decreasing LES pressure and weakened
peristalsis postoperatively; however, more objective data is needed to improve our
understanding.

15.3.3.3 Roux-en-Y Gastric Bypass

Compared to other bariatric surgeries, RYGB has been found to lead to the least
functional impairment of the LES and esophageal body. In a prospective study of
multiple bariatric surgeries, the frequency of ineffective peristalsis and LES pres-
sure was found to be unchanged before and after RYGB [16]. Three other small
prospective studies demonstrated no LES dysfunction or change in motility pre- and
post-operatively after RYGB [6, 18, 26]. Comparatively, a study of RYGB patients
without GERD symptoms showed postoperatively no significant difference in all
manometric variables except for peristalsis [27]. A different group looked at 20
patients after RYGB, describing that the percentage of patients with altered esopha-
geal function diminished from 35% to 25% [28]. In this cohort, there was no
observed change in basal LES pressure, but the amplitude of esophageal contrac-
tions decreased after RYGB. Overall, RYGB is found to have the least impact on
LES function compared to LAGB and SG, and the majority of studies did not find a
significant change in motility postoperatively.

15.4 Conclusions

Bariatric surgery has been found to impact esophageal function and may lead to
esophageal motor impairment. The increased prevalence of esophageal motility dis-
orders in patients with morbid obesity augments the importance of a thorough pre-
operative evaluation. There is currently inadequate evidence for routine preoperative
manometry testing in all patients undergoing bariatric surgery. However, for patients
with concerning symptoms of an underlying esophageal motor disorder, manometry
is a useful tool in the preoperative setting. In patients undergoing LAGB, the pres-
ence of preoperative abnormal peristalsis may increase adverse outcomes postop-
eratively. There is increasing evidence that preoperative esophageal manometry
should be considered in patients undergoing SG given its effect on LES function
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and peristalsis, although larger and higher quality studies are needed in the future to
define its benefit. RYGB appears to have the least amount of effect on esophageal
motility and should be considered in patients with known esophageal motor disor-
ders. However, bariatric surgery should always be performed with caution in patients
with motility disorders.

15.5 A Personal View of the Data

Understanding the increased prevalence of esophageal dysmotility in morbid obe-
sity, we perform a detailed review of any symptomatology that could reveal an
underlying esophageal motor disorder and trigger the need for esophageal manom-
etry testing in all patients undergoing a preoperative bariatric surgery evaluation.
Symptoms are interpreted with caution as patients with morbid obesity may not
present with typical symptoms and symptom perception itself may be altered in the
setting of obesity. If manometry reveals a significantly hypotensive LES, RYGB
may be considered over SG given that it is the least likely to lead to worsening
reflux. LAGB is a rarely recommended treatment for morbid obesity, in part due to
the significant rate of esophageal dysmotility and esophageal dilatation after
LAGB. Future high quality studies are needed to improve our understanding of how
underlying esophageal disorders can affect postoperative outcomes and of the effect
of bariatric surgery on esophageal function.

15.6 Recommendations

1. Use of esophageal manometry testing is not part of current clinical practice
guidelines and is not routinely recommended as part of the pre-operative work-
up for asymptomatic patients undergoing bariatric surgery (Evidence quality
moderate; strong recommendation)

2. If there is concern for preexisting esophageal dysmotility based on history,
symptoms, upper endoscopy, or barium swallow, preoperative manometry test-
ing should be strongly considered as it may influence the chosen surgical
approach (Evidence quality moderate; moderate recommendation)

3. Gastric bypass is favored over other surgical approaches in the setting of under-
lying esophageal dysmotility, as it appears to have the least amount of effect on
esophageal motility (Evidence quality low, weak recommendation)
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