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Abstract
Introduction The development of achalasia after Roux-en-Y gastric bypass (RYGB) is rare. Heller myotomy (HM) is the gold
standard treatment while peroral endoscopic myotomy (POEM) is an emerging technique with promising results. The aim of this
narrative review was to summarize the current knowledge on the treatment of esophageal achalasia after RYGB.
Methods PubMed, EMBASE, and Web of Science databases were consulted. All articles that described the management of
achalasia after RYGB were included in this narrative review.
Results Twelve studies for a total of 28 patients were included. The age of the patient population ranged from 44 to 70 years old
and 80% were females. Overall, 61.5% underwent laparoscopic RYGB while 38.5% underwent open RYBG. The elapsed time
from the RYGB to myotomy ranged from 14 months to 14 years. Dysphagia (64%) and regurgitation (60.7%) were the most
commonly reported symptoms; type I achalasia was diagnosed in 50% of patients. Surgical HM was performed in 17 patients
(61%) while POEM was performed in 11 patients (39%). Postoperative morbidity was 3.6% with no differences comparing
surgical HM and POEM (6% vs. 0%, p = 0.43). The follow-up time ranged from 1 to 43 months. The overall recurrence rate
requiring reoperation was 7% with no differences comparing surgical HM and POEM (12% vs. 0%; p = 0.25).
Conclusion Both HM and POEM seem feasible, safe, and effective in the management of achalasia after RYGB. The role of
POEM in the management algorithm of these patients should be further evaluated.
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Introduction

Achalasia is a rare primary esophageal motility disorder char-
acterized by loss of physiological esophageal body peristalsis
and lack of relaxation of the lower esophageal sphincter
(LES). Dysphagia, regurgitation, chest pain, cough, and
weight loss are common symptoms [1]. Heller myotomy
(HM) and endoscopic pneumatic dilation (PD) are the gold
standard treatments while peroral endoscopic myotomy
(POEM) is an emerging technique with promising results.

Morbid obesity is considered a contributing factor in the
development of esophageal motility disorders, with a reported
prevalence of 20–61% [2, 3]. Transition from nonspecific
esophageal motility disorders to achalasia has been document-
ed suggesting a possible pathological continuum [4]. The de-
velopment of achalasia in patients that previously underwent
Roux-en-Y gastric bypass (RYGB) is rare and the prevalence
is unknown [5, 6]. The management of such patients is chal-
lenging and it is likely that because the increasing number of
morbidly in obese patients and concomitant increase in
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weight-loss procedures (especially RYGB) [7], the number of
these patients will grow in the future.

The purpose of this narrative review was to summarize the
current knowledge on the treatment of esophageal achalasia
after RYGB.

Materials and Methods

An extensive literature search was conducted by two authors
(AA, ST) to identify all English-written published series on
esophageal achalasia diagnosed after RYGB. PubMed,
EMBASE, and Web of Science databases were consulted
matching the terms Bachalasia^ and Bgastric bypass^ with
BAND^ until 30th November 2018. The search was complet-
ed by consulting the listed references of each article.

All the articles, case reports, and case series were included
in this narrative review. Two authors (AA, ST) independently
extracted data from eligible studies. Data extracted included
study characteristics (first author name, year, and journal of
publication), number of patients included in the series, time
frame, clinical and demographic characteristics of patients’
population, type of surgical procedure, and postoperative out-
comes. Recurrence was defined as the need for reintervention.

Results

A 51-year-old female complained 10-month history of wors-
ening dysphagia to solids, regurgitation, and weight loss
(Eckardt score, 9). She previously underwent laparoscopic
RYGB for morbid obesity 9 years before. The patient was
diagnosed with type II achalasia. A pneumatic endoscopic
dilation was performed with partial symptoms relief and the
patient was addressed to laparoscopic Heller myotomy
(Fig. 1a–c). The postoperative course was uneventful and at
24-month follow-up, the patient has symptom remission
(Eckardt score, 2).

Narrative Review

Until 31st December 2018, 11 papers and the present case were
included in this narrative review for a total of 28 patients
(Table 1). The age of the patient population ranged from 44 to
70 years old and 80% were female. Overall, 61.5% of patients
were treated with a laparoscopic RYGB (LRYGB)while 38.5%
were operated through an open approach (ORYBG). None of
the papers reported patient body mass index (BMI), comorbid-
ities, and ASA score at the bariatric procedure. The elapsed
time from the RYGB ranged from 14 months to 14 years. The
symptom duration ranged from 1 month to 6 years and the
preoperative Eckardt score, reported in 11 patients, ranged from
4 to 9. Dysphagia (64%), regurgitation (60.7%), and chest pain
(10.7%) were the most commonly reported symptoms
(Table 2). Upper endoscopy, barium swallow study, and esoph-
agealmanometrywere preoperative evaluations. Themanomet-
ric pattern was reported in 22 patients: type 1 achalasia was
diagnosed in 50% of patients, followed by type 2 (41%), and
type III (9%). Overall, 12 patients (43%) underwent a previous
non-resolutive treatment. PD was performed in 6 patients
(50%), botulin injection followed by PD was performed in 5
patients (42%), and HM was performed in one patient (8%).

Twenty-eight patients underwent definitive treatment.
Surgical HMwas performed in 17 patients (61%): the surgical
approaches were laparoscopy (65%), laparotomy (29%), and
robotic (6%). A modified Dor fundoplication using the gastric
remnant was fashioned in 2 patients (11.7%). POEM was
performed in 11 patients (39%); a selective anterior wall
myotomy was performed in 70% of patients while a posterior
wall myotomy was performed in 30% of patients. The overall
myotomy length ranged from 6 to 12 cm in the surgical HM
group and from 10 to 14 cm in the POEM group.

The overall morbidity was 3.6% with no differences com-
paring surgical HM and POEM (6% vs. 0%; p = 0.43).
Iatrogenic full-thickness perforation occurred during LHM
andmanaged with interrupted sutures. There was nomortality.
The follow-up time ranged from 1 to 43 months. The recur-
rence rate was 7%with no differences comparing surgical HM

Fig. 1 a Dissection of the anterior esophageal wall was performed by
freeing the visceral surface from dense abdominal adhesions. b Careful
dissection allows precise identification and preservation of the anterior

vagus nerve. c Themyotomywas performed on the esophagus (6 cm) and
extended distally on the gastric pouch (2 cm). An anterior hiatoplasty with
interrupted non absorbable suture was performed
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and POEM (12% vs. 0%; p = 0.25). In one patient, recurrence
of dysphagia 24 months after surgical HM required reopera-
tion through POEM. The postoperative Eckardt score ranged
from 1 to 2 with a significant decrease compared with preop-
erative data. Pre- and postoperative esophageal manometry
and pH testing comparison were reported in one POEM study
with a significant decrease in the mean LES resting pressure,
integrated relaxation pressure (IRP), and normal pH exposure
(DeMeester < 14.72).

Discussion

It has been shown that obesity might be an independent risk
factor for the development of esophageal motility disorders,
but to date, no clear correlation exists [2–4]. There is contra-
dictory evidence on the postoperative impact of bariatric sur-
gery, especially RYGB, on esophageal motility. Some studies
showed a minimal effect on physiological esophageal bodily
motility and LES pressure [17]. By contrast, some authors
hypothesized that the surgical trauma or iatrogenic vagus
nerve injury might cause a neuropathic dysfunction with con-
sequent development of new or worsening of previous asymp-
tomatic motility disorders [4, 8]. Schrumpf et al. hypothesized
a possible hormonal effect caused by the postprandial gastrin
decrease with consequent significant rise in the LES resting
pressure [18]. Although the incidence of achalasia in the bar-
iatric population is unknown, transition from nonspecific
esophageal motility disorders to achalasia has been document-
ed in the literature and may suggest common pathogenesis [4].
The prevalence of achalasia after RYGB is unknown; howev-
er, because the increasing number of morbidly obese patients
and weight-loss procedures (especially RYGB), it is likely that
the number of these patients will grow in the future.

Achalasia is an uncommon esophageal motility disorder
with an annual incidence of 1.5 cases per 100,000 individuals
[19]. The disease results from inflammation and consequent
degeneration of ganglion cells in the esophageal myenteric

plexuses with consequent loss of inhibitory innervation. This
results in an increase of the LES basal pressure and aperistalsis
of the esophageal body [20]. Usually, males and females are
equally affected. Notably, in our study, the majority of patients
that developed achalasia after RYGB were females (80%).
The development of achalasia after RYGB may be extremely
variable in term of timing and symptom presentation. The
analysis of the elapsed time from the RYGB to myotomy
revealed inconstant data without a specific timing for devel-
opment. At presentation, dysphagia and regurgitation were
commonly reported but atypical symptoms such as chronic
cough and aspiration pneumonia may also exist.

Endoscopy and/or barium swallow study is mandatory to
exclude any possible dysfunction or strictures of the
gastrojejunal anastomosis [21]. Standard or high-resolution
esophageal manometry is needed to confirm the diagnosis.
Notably, there was no clear correlation between RYGB and
achalasic manometric pattern with 50% of the patients having
a type I achalasia and 40%, a type II.

Multidisciplinary management involving endoscopists,
esophageal surgeons, bariatric surgeons, and anaesthesiologist
is mandatory in the management of these patients. HM and
endoscopic PD are the standard of care with similar results in
the medium and long-term follow-up [22]. Sequential pneu-
matic dilation has been shown to be effective but, in case of
symptom recurrence, surgical myotomy should be considered
as definitive treatment [23]. Surgical HMwas adopted in 60%
of patients with the majority operated via laparoscopy (65%).
Because of the presence of intra-abdominal adhesions and
anatomical variations, there is a hypothetical increase in mu-
cosal perforation rate and iatrogenic vagus nerve injury.
Careful dissection of the distal esophagus, hiatus, and proxi-
mal portion of the gastric pouch is mandatory to reduce the
risk of such complications [24]. In addition, the use of intra-
operative endoscopy to guide dissection, to check for the com-
pleteness of the myotomy, and to test for the presence of occult
perforations should be considered [25]. Robotic HM has been
described in one case with the potential advantage to reduce
the risk of mucosal perforation because of the stable working
platform and tremor filtering [12]. A modified Dor
fundoplication using the gastric remnant was fashioned in
two patients. In post-RYGB patients, fundoplication is prob-
ably not essential because the exclusion of the acid-production
portion of the stomach should theoretically prevent reflux
[26].

Different studies have assessed the role of POEM in the
treatment of esophageal achalasia with satisfactory short- and
medium-term outcomes [27, 28]. Yang et al. first described the
use of this technique in post-RYGB achalasic patient [29].
Because the presence of a small gastric pouch, a theoretical high
risk of postprocedural regurgitation and gastric perforation has
been presumed [16]. In our series, almost 40% of patients
underwent POEM with a selective anterior myotomy in the

Table 2 Patients’
symptoms Symptoms n (%)

Dysphagia 18 (64)

To solid and liquids 14 (50)

To solid 4 (14.2)

Regurgitation 17 (60.7)

Chest pain 3 (10.7)

Weight loss 2 (7.1)

Aspiration pneumonia 1 (3.5)

Chronic cough 1 (3.5)

Data are reported as numbers and percent-
ages (%)
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majority of cases. Notably, a trend toward longer overall
myotomy length, reduced overall morbidity (6% vs. 0%; p =
0.43), and lower symptoms recurrence rate (12% vs. 0%; p =
0.25) was observed. Even if these results were not statistically
significant, with all the limitations related to the small number of
patients and study design, a clinical suggestion could be gath-
ered and in selected patients, POEM might be considered as
primary treatment in the management algorithm. The possibility
to perform a long myotomy, the less invasivity, the operative-
naïve field, and the possibility to complete a selective anterior or
posterior wall myotomy is unquestionable advantages [16].

Principal limitations of this narrative review are the small
number of patients and the possible background selection bias
related to the heterogeneity of the included studies and meth-
odological quality. Patients were treated in different centers
with diverse expertise and endoscopic/surgical skills.
Manometric patterns, pH study data, and Eckardt score eval-
uation were reported in a limited number of patients and a
comprehensive subgroup analysis was not feasible. In addi-
tion, the risk of underestimation should be considered because
of possible underreporting. On the other hand, because of the
rarity of the disease, it is challenging to perform a large pro-
spective study and to date, the comparison between surgical
HM and POEM appears feasible only through a review. It is
likely that because of the increasing number of morbidly
obese patients and concomitant worldwide growth in
weight-loss procedures, the number of these patients will in-
crease in the future. Future well-designed studies are warrant-
ed to further compare pre- and postoperative manometry pat-
terns, pH study data, quality of life, and Eckardt score in such
patients. It is worthwhile that the development of achalasia
after RYGB should be deeply investigated in patients with
suspicious symptoms and reported in follow-up databases.

Conclusions

The onset of achalasia in obese patients after Roux-en-Y gas-
tric bypass (RYGB) is rare. In tertiary care referral centers,
Heller myotomy seems feasible, safe, and effective to relieve
gastroesophageal outflow obstruction. The role of POEM in
the management algorithm of these patients should be further
evaluated. The development of achalasia after RYGB should
be reported in follow-up databases. The results of this narra-
tive review should be interpreted with caution and further
studies are warranted to endorse the results of this study.
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