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Abstract

Background and aim: The incidence of gastroesophageal reflux disease (GERD) is
high after per-oral endoscopic myotomy (POEM). GERD after POEM may be
qualitatively different from GERD in patients without motility disorders. In this
study, we aimed to analyze and compare different aspects of GERD between pa-
tients with post-POEM GERD and nonachalasia GERD.

Methods: The data of patients with GERD after POEM (January 2018 to June 2019)
were compared with that of a control group (nonachalasia GERD group), which
included patients presenting with typical reflux symptoms without associated major
motility disorders. Patients with lower esophageal sphincter pressure lower than
10 mmHg were excluded from the study. GERD was evaluated at 3 months after
POEM. Esophageal acid exposure time higher than 4.2% was used to define GERD.
The primary outcome of the study was comparison of GERD-related quality of life
and reflux symptom severity between the two groups. In addition, the severity of
erosive esophagitis and reflux-symptom association were also recorded in the two
groups.

Results: A total of 100 patients were included in the study, with 50 patients in each
group (post-POEM GERD vs. controls). The baseline parameters were comparable
between the two groups. Median interquartile range of GERD-related quality of life
score was significantly lower in the post-POEM group (11 [0-23.3] versus 34 [24-
44]; p < 0.001). The post-POEM GERD group had significantly lower median
heartburn (6.0 [0-16.3] versus 15.5 [7.5-24.8]; p = 0.001) and regurgitation scores
(0 [0-6.0] versus 20.0 [12.3-25.0]; p < 0.001). Erosive esophagitis was more
frequent in the post-POEM group (28 [56%] versus 10 [20.4%], p = 0.001). Only
three (6%) patients in the post-POEM group had a positive reflux-symptom asso-
ciation as compared with 28 (56%) patients in the control group (p < 0.001).
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Conclusion: In selected patients with pH positive GERD after POEM, the symptoms
are milder and reflux-symptom association is poor in spite of more severe esoph-
agitis as compared with controls.
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Key Summary

What is known

e Gastroesophageal reflux disease (GERD) after per-oral endoscopic myotomy (POEM) is
common and subclinical

e Data on GERD related quality of life and reflux-symptom association after POEM is limited.

What is new here

o Reflux symptoms after POEM are milder and have poor association with reflux episodes

e Triviality of symptoms despite high acid exposure and severe esophagitis suggests esoph-
ageal hyposensitivity

INTRODUCTION

Per-oral endoscopic myotomy (POEM) has emerged as an effective
therapy for the management of achalasia and esophageal spastic
disorders.1~® While POEM is being increasingly used, a high incidence
of postoperative gastroesophageal reflux disease (GERD) has become
an irking problem.*”® When left untreated, GERD can lead to po-
tential complications such as Barrett's esophagus and adenocarci-
noma.” The objective evidence of GERD is found in up to two-thirds
of the patients undergoing POEM.>8-10

In contrast to GERD in patients without associated motility
disorders, there is limited data on reflux-symptom association in
patients who develop GERD after POEM. In the majority of
cases, GERD is usually subclinical after POEM and symptoms do
not correlate well with esophagitis or increased esophageal acid
exposure.’® We presume that the presentation and severity of
GERD may be different in post-POEM patients as compared with
patients with GERD in absence of a coexisting esophageal
motility disorder. However, there is no convincing evidence to
support this hypothesis. Therefore, we conducted a retrospective
case-control study to compare GERD related quality of life,
severity of symptoms and erosive esophagitis, and reflux-symptom
association between patients with post-POEM GERD and non-
achalasia GERD.

METHODS

In this study, we analyzed the data of patients who underwent
evaluation for GERD at our center from January 2018 to June 2019.
The patients presenting with GERD after POEM were included as
cases (post-POEM GERD) and those with nonachalasia GERD were

recruited as controls in the ratio of 1:1. The cases and controls were

matched for age, gender and esophageal acid exposure time (AET) as

measured by 24-h ambulatory pH impedance study.

Eligibility criteria

Consecutive patients with idiopathic achalasia and diagnosed with
GERD after POEM were screened for possible inclusion into cases.
Exclusion criteria were: patients with sigmoid achalasia, clinical fail-
ure after POEM, significant stasis after POEM defined by <50%
improvement in esophageal emptying, post-POEM resting lower
esophageal sphincter (LES) pressure <10 mmHg and a history of
endoscopic or surgical myotomy prior to POEM.

The patients attending the out-patient department of Gastro-
enterology with typical reflux symptoms (heartburn and/or regurgi-
tation) and well controlled on proton pump inhibitors (PPls) for at
least 3 months were screened for potential controls. GERD was
diagnosed using the standard criteria as mentioned in the following.
Exclusion criteria for controls were atypical manifestations of GERD,
partial symptom resolution on PPl therapy, esophageal reflux hy-
persensitivity, functional heartburn, concomitant dysphagia, large
hiatus hernia (>3 cm in length), resting LES pressure <10 mmHg,
esophagogastric junction outflow obstruction, major esophageal
motility disorders, esophageal malignancy and previous esophageal

or gastric surgery.

Pre-procedure evaluation

A standard battery of investigations was performed prior to POEM
and included esophago-gastroduodenoscopy (EGD), sub-typing of
achalasia using high resolution manometry (HRM) and timed barium

swallow (TBS). Symptom severity was assessed using the Eckardt
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score, which has scores for dysphagia, chest pain, regurgitation and
weight loss (range 0-12).}! The POEM procedure was carried out
under general anesthesia using a standard technique as described in
our previous studies.'? The selection of site (anterior or posterior)
and the length of myotomy were left to the discretion of the
endoscopist.

Post-POEM evaluation: GERD and clinical success

All the patients were prescribed PPls (equivalent to 20 mg rabe-
prazole or 40 mg pantoprazole/day) for a period of about 3 months
after POEM. Clinical success (Eckardt score <3) was assessed at
pre-specified intervals, that is, 3 months, 6 months, 1 year and
yearly thereafter. Objective evaluation for clinical success and GERD
was performed at 3 months using EGD, TBS, esophageal HRM and
24-h pH impedance study. The patients were instructed to stop PPI
medications for 2 weeks before the planned 24-h pH impedance
testing. GERD related quality of life (using GERD-HRQL validated
questionnaire) was evaluated at 3 months while the patients were
off PPI.

Evaluation of controls

The potential controls underwent EGD, esophageal HRM and 24-h
pH impedance study. The past medical records were reviewed and a
detailed history of disease duration and acid suppression medication
intake was noted. Evaluation of GERD-HRQL and esophageal acid
exposure using 24-h pH impedance study was performed after
withholding PPIs for 1-2 weeks.

24-h pH impedance study

We followed a standard protocol for esophageal pH testing in all
the cases and potential controls.*®> On the test day, a calibrated
multi-channel intraluminal impedance pH probe was placed into the
stomach trans-nasally, which was connected to a data acquisition
device (ZepHr pH monitor, Sandhill Scientific). The pH and
impedance measurements were recorded for 24 h. The occurrence
and timing of symptoms were registered during the study by
instructing the patients to press pre-specified buttons on the data
logger at the onset of symptoms. The median percentage time of
esophageal pH less than 4 or AET, DeMeester score, number of
reflux episodes, and the symptom index and the symptom associ-
ation probability (SAP) of reflux episodes were noted. The reflux
episodes measured by impedance were further classified into acidic
(pH < 4) or nonacidic (pH > 4) based on pH monitoring. Non-acidic
reflux episodes included weakly alkaline (negligible drop in baseline
pH) and weakly acidic (drop in pH below baseline but >4) reflux

episodes.

Outcomes

The primary outcome of the study was to evaluate the difference in
the GERD related quality of life, heartburn and regurgitation severity
between post-POEM GERD and control groups. The secondary
outcomes of the study included differences in the endoscopic
severity of esophagitis and reflux-symptom association between
both the groups. GERD was evaluated at 3 months after the POEM
procedure.

Definitions
Clinical success

A postoperative Eckardt score <3 and >3 after POEM defined clinical

success and failure, respectively.

Gastroesophageal reflux disease

The diagnosis of GERD was established by AET >4.2% and/or
DeMeester score >14.7 on 24-h pH impedance study in both
groups.'* Sub-analysis was done as per the recent Lyon consensus on
GERD, which defines AET >6% as definitely abnormal.’®

GERD-HRQL score

A questionnaire including 16 Likert-type questions, with responses
ranging from O (no symptoms) to 5 (worst symptoms) to each
question was used to calculate GERD-HRQL score.'® The total score
was calculated by summing the individual scores to questions 1-15.
The heartburn and regurgitation severity scores were calculated by
summing the individual scores to questions 1-6 and 10-15,
respectively. The greatest possible total score (worst symptoms)
was 75 and the worst possible symptom score for each symptom
was 30.

Erosive esophagitis

Esophagitis on EGD was graded according to the Los Angeles
classification.”

Symptom-reflux association

Symptom index and SAP were used to define the temporal as-
sociation between symptoms and reflux episodes. The symptom

index is the percentage of symptom events preceded by reflux

episodes and an index of more than 50% is considered positive.
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The SAP is the probability of association between symptom
events and reflux episodes and is considered positive if the
probability of the observed association not occurring by chance is
>95%.

Statistical analysis

The continuous data was expressed as median (interquartile range)
and the categorical data as frequencies unless otherwise specified.
The normality of distribution of continuous data was tested using
Shapiro-Wilk test. In the post-POEM GERD group (cases), compari-
son of paired continuous data between pre- and post-POEM was
done using Wilcoxon Signed Rank test. Comparison of continuous
data between groups (cases and controls) was done using unpaired
t test or Mann-Whitney U test. Comparison of categorical data
between groups was performed using chi-square test with Yates
correction. All the tests of significance were two tailed and a p value

of <0.05 was considered to indicate statistical significance.

RESULTS
Patient characteristics

The study design and the distribution of patients are summarized in
Figure 1. A total of 63 patients with objective diagnosis of GERD
after POEM were screened for inclusion into cases. Of these, 13
cases were excluded: two patients with sigmoid achalasia, five with
incomplete esophageal emptying on TBS or clinical failure, four with
resting LES pressure <10 mmHg after POEM and two with past
history of failed Heller's myotomy. The remaining 50 patients
(median age 41.5 years (interquartile range 36.5-52 years), 31 [62%]
males) were included as cases in the post-POEM GERD group. The
sub-types of achalasia according to the Chicago classification were:
type |, 8(16%); type Il, 38 (76%) and type lll, 4(8%). Prior treatment

450 non-achalasia patients with
24-h pH impedance reports
screened

63 post-POEM patients with
high AET screened

Excluded (N=65)
15 PP refractory symptoms
8 Reflux hypersensitivity
10 Functional heartburn

Excluded (N=13)
2 sigmoid esophagus
5 incomplete emptying or
clinical failure
4 post-POEM LES pressure<10mmHg
2 pastfailed LHM

18 Large hiatus hernia
10 C dysphagia
4 LES pressure <10mmHg

50 controls (non-achalasia
GERD) selected from remaining
385 patients

Cases:controls
11

Matched for age, gender
and AET

50 cases (post-POEM GERD)

Primary outcome
GERD-quality of life
Reflux symptom severity

Secondary outcome
Esophagitis severity
Reflux-symptom association

FIGURE 1 Study design and distribution of patients. AET, acid
exposure time; GERD, gastroesophageal reflux disease; LES, lower
esophageal sphincter; LHM, laparoscopic Heller's myotomy; POEM,
per-oral endoscopic myotomy; PPI, proton pump inhibitor

history with pneumatic balloon dilatation (PBD) was noted in 10
patients (20%).

A total of 450 controls with typical reflux symptoms and who had
undergone 24-h pH impedance testing off PPl were initially screened
for enrollment into the control group. Of these, 65 were excluded for
various reasons, including PPI refractory symptoms (15), reflux hy-
persensitivity (8), functional heartburn (10), large hiatus hernia (18),
concomitant dysphagia (10) and resting LES pressures <10 mmHg (4).
Finally, 50 controls were selected from the remaining 385 patients
after matching with the cases for age, gender, resting LES pressure
and esophageal AET. The median duration of PPI use in the controls
was 9 months (range 3-16).

Comparison of cases and controls

The cases and controls were comparable with respect to age, gender,
resting LES pressure, 24-h esophageal AET, DeMeester score and the
number of nonacid reflux episodes (Table 1). Esophageal motility
patterns, interpreted after POEM in the post-POEM GERD group,
were significantly different between the two groups. Failed esopha-
geal contractility (distal contractile index (DCI) < 100 mmHg.s.cm in
100% swallows) was noted in 43 (86%) patients in the post-POEM
group, and none in the control group. Normal and ineffective (DCI
<450 mmHg.s.cm in >50% swallows) esophageal contractility were
observed in two (4%) and five (10%) patients, respectively, in the
post-POEM group compared with 35 (70%) and 15 (30%), respec-
tively, in the control group (p < 0.001).

POEM: operative details and outcomes

POEM was performed via posterior approach (~5 o'clock position) in
40 (80%) patients. The median time of POEM procedure was 38 min
(30.7-46.2 min). The median length of total myotomy was 10 cm
(range 7-20). The median length of myotomy on the esophageal and
gastric sides was 7 cm (range 4-18) and 3 cm (range 1-3),
respectively.

There was significant reduction in the Eckardt score from 7 (6-8)
at baseline to 0 (0-1) at 3 months (p < 0.001). Median resting LES
pressure and integrated relaxation pressure reduced significantly
after POEM (35.7 [24.2-48.7] to 17.5 [12.7-20.4]; p < 0.001) and
(26.1 [20.5-34.7] to 8.9 [6.9-12.4]; p < 0.001). While 30 (60%)
patients reported heartburn with or without regurgitation, only three
(6%) reported isolated regurgitation in the absence of heartburn at
3 months after POEM.

Primary outcome
The median GERD-HRQL total score was significantly lower in the

post-POEM  GERD group compared with the control group
(11 [0-23.3] versus 34 [2-44]; p < 0.001). As compared with the



KARYAMPUDI ET AL | 67
TABLE 1 Comparison of demographic, esophageal manometric and 24-h pH impedance reflux parameters between post-POEM GERD
(3 months) and control (nonachalasia GERD) groups
Post-POEM GERD n = 50 Nonachalasia GERD n = 50 p value
Median age, years 41.5 (36.5-52) 39.5 (34.7-46) 0.262
Sex, n (%)
Female 19 (38) 21 (42) 0.838
Male 31 (62) 29 (58) =
Median % time esophageal pH < 4 in 24 h 8.7 (5.1-17.2) 9.6 (4.9-20.4) 0.860
DeMeester score 35.9 (18.5-66.8) 32.8 (18.1-67.7) 0.723
Resting LES pressure, mmHg? 17.5 (12.7-20.4) 17.4 (13.9-23.2) 0.464
Esophageal motility, n (%)?
Normal 2 (4) 35 (70) <0.001
Ineffective 5 (10) 15 (30) -
Failed 43 (86) 0 (0) =
Nonacid reflux episodes 45 (26-63.5) 32.5 (17-56.3) 0.173

Abbreviations: GERD, gastroesophageal reflux disease; LES, lower esophageal sphincter; POEM, per-oral endoscopic myotomy.

Interpreted from esophageal high-resolution manometry performed after POEM in post-POEM group; ineffective motility, distal contractile integral
<450 mmHg.s.cm in >50% swallows; failed motility, distal contractile integral <100 mmHg.s.cm in 100% swallows.

P<0.001
1
60
50+
P<0.001 P<0.001
1 1
2
*
? 30 .
*
=]
104 [
0
GERD-HRQL Heartburn Regurgitation
Group
E Non-achalasia GERD
Post—-POEM GERD

FIGURE 2 GERD-related quality of life (GERD-HRQL) and
symptom severity. Post-POEM GERD group had significantly lower
median GERD-HRQL total score, heartburn and regurgitation
symptom scores at 3 months as compared with control
(nonachalasia GERD) group. Error bars indicate 95% confidence
interval. GERD, gastroesophageal reflux disease; POEM, per-oral
endoscopic myotomy

control group, the post-POEM GERD group had significantly lower
median heartburn (6.0 [0-16.3] versus 15.5 [7.5-24.8]; p = 0.001)
and regurgitation (0 [0-6.0] versus 20.0 [12.3-25.0]; p < 0.001)

symptom scores (Figure 2).

In the subgroup of patients with esophageal AET >6%, patients in
the post-POEM group (n = 34) had significantly lower median
GERD-HRQL total score (16 [6-24] versus 38 [25-46]; p < 0.001)
with milder heartburn (10.5 [0-18.0] versus 19.0 [9.0-25.0];
p = 0.008) and regurgitation (0 [0-6] versus 20 [14-24]; p < 0.001)
symptom severity as compared with the control group (n=33; Table 2).

Secondary outcomes

The patients in the post-POEM GERD group had a more severe de-
gree of esophagitis compared with those in the control group.
Esophagitis grades A, B and C were more frequently observed in the
post-POEM GERD group compared with the control group (A: nine
(18%) versus seven (14.3%), B: 13 (26%) versus three (6.1%), C: six
(12%) versus none (0%); p = 0.001; Figure 3). No patient in either of
the groups had grade D esophagitis. In the subgroup of patients with
esophageal AET >6% (post-POEM: 34; and controls: 32), esophagitis
grade A, B and C were observed in eight (23.5%), 10 (29.4%) and four
(11.8%) patients, respectively, in the post-POEM group compared
with six (18.8%), two (6.3%) and none (0%), respectively, in the
control group (p = 0.004; Table 2).

The patients in the post-POEM GERD group had poor temporal
association between symptoms and acid reflux episodes compared
with controls (positive symptom index (five (10%) versus 31 (62%);
p < 0.001) and positive SAP (six (12%) versus 27 (54%); p < 0.001).
Similarly, fewer patients in the post-POEM group had positive
symptom index (11 (22%) versus 39 (78%); p < 0.001) and positive
SAP (three (6%) versus 29 (58%); p < 0.001) for all reflux episodes

(Figure 4). There was no difference in the reflux-symptom association
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TABLE 2 Comparison of GERD related quality of life (GERD-HRQL), reflux symptom severity, grade of esophagitis, and reflux-symptom
association parameters between post-POEM GERD (3 months) and control (nonachalasia GERD) groups in patients with esophageal acid

exposure time >6%

Post-POEM GERD

n =34

GERD-HRQL total score 16 (6-24)
Heartburn symptom score 10.5 (0-18.0)
Regurgitation symptom score 0 (0-6)
Esophagitis LA grade, n (%)

Normal 12 (35.3)

A 8 (23.5)

B 10 (29.4)

C 4(11.8)
Positive Sl for all reflux, n (%) 6(17.1)
Positive SAP for all reflux, n (%) 1(2.9)
Positive Sl and SAP for all reflux, n (%) 1(2.9)

Nonachalasia GERD

Mean difference or odds ratio

n =33 (95% confidence interval) p value
38 (25-46) 20.8 (14.7-26.9) <0.001
19.0 (9.0-25.0) 6.8 (2.1-11.6) 0.008
20 (14-24) 14.3 (10.5-18.1) <0.001
0.004

24 (75) @ @

6 (18.8) - -

2 (6.3) = =

0 (0) - -
25 (75.8) 0.069 (0.021-0.225) <0.001
19 (57.6) 0.022 (0.003-0.183) <0.001
18 (54.5) 0.025 (0.003-0.207) <0.001

Note: All continuous data is expressed as median (interquartile range).

Abbreviations: LA, Los Angeles classification of erosive esophagitis; POEM, per-oral endoscopic myotomy; SAP, symptom association probability; SI,

symptom index.

with nonacid reflux episodes. Only three (6%) patients in the post-
POEM group had the combination of a positive symptom index and
positive SAP for all reflux episodes compared with 28 (56%) patients
in the control group (p < 0.001).

In the subgroup with esophageal AET >6%, six (17.1%), one
(2.9%) and one (2.9%) patients in the post-POEM group (n = 34),
compared with 25 (75.8%), 19 (57.6%) and 18 (54.5%) in the control
group (n = 33), had positive symptom index, positive SAP and the
combination of a positive symptom index and SAP, respectively, for
all reflux episodes (p < 0.001; Table 2).

DISCUSSION

In this study, we found that patients in the post-POEM GERD group
had milder reflux symptoms as defined by GERD-HRQL scores. In
addition, the post-POEM group had poor reflux-symptom association
and more severe grade of esophagitis as compared with those in the
nonachalasia GERD group.

GERD is considered as one of the most important delayed
adverse events after POEM.> Recent studies indicate that the inci-
dence of GERD is higher after POEM as compared with PBD and
laparoscopic Heller's myotomy.*®? However, there is a paucity of
literature on the qualitative analysis of GERD after POEM. GERD
after POEM may be qualitatively different as compared with GERD in
patients without any motility disorders. One possible reason for this
difference is aperistalsis, which may affect esophageal acid clearance
after POEM.?

In this study, we compared GERD between two matched group
of patients, that is, post-POEM group versus patients with GERD
without an associated esophageal motility disorder. The patients with
sigmoid achalasia and those with persistent stasis on TBS after
POEM were excluded to avoid confounding related to stasis
esophagitis.

Patients in the post-POEM group had significantly lower
GERD-HRQL and reflux symptom scores compared with those in the
nonachalasia GERD group. The difference in GERD-HRQL and
symptom scores persisted even after re-defining GERD according to
the recent Lyon consensus (AET >6%).1° This implies that the
majority of patients with post-POEM reflux remain asymptomatic in
spite of having objective evidence of GERD on EGD or 24-h pH study.
The results of our study are in concordance with the published
literature where the incidence of symptomatic GERD after POEM is
uncommon as compared with increased esophageal acid exposure or
erosive esophagitis.®220-21

In the current study, heartburn was the predominant reflux
symptom in the post-POEM group and only a minority (6%) of pa-
tients had isolated regurgitation. The low incidence of regurgitation
in our study might be due to strict selection criteria where we
excluded patients with low post-POEM LES pressures (<10 mmHg),
which can predispose to volume reflux and lead to high GERD-HRQL
total score.

At similar esophageal acid exposure, patients in the post-POEM
group had more severe esophagitis compared with those in the
nonachalasia group and the difference was maintained in the sub-

group with esophageal AET >6%. This implies that reduced
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Non-achalasia GERD Post-POEM GERD
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FIGURE 3 Endoscopic severity of esophagitis. Post-POEM
GERD group had severe degree of esophagitis more frequently
compared with control (nonachalasia GERD) group. Numbers in
parentheses indicate percentage of patients in each group with
respective grade of esophagitis. Grade of esophagitis was assessed
according to Los Angeles classification. GERD, gastroesophageal
reflux disease; POEM, per-oral endoscopic myotomy

esophageal acid clearance due to aperistalsis may have a synergistic
effect on the incidence and severity of erosive esophagitis after
POEM. There were only two patients with significant recovery of
peristalsis after POEM, supporting the observations of the study.
On the other hand, there is a poor association between AET and the
grade of esophagitis. Our observation is consistent with previous
studies which conclude that there is a poor correlation between the
severity of esophagitis and esophageal acid exposure.®122223 We
performed the majority of the POEM procedures via a posterior
approach, which may affect the incidence of GERD by inclusion of
sling fibers during myotomy.'®> However, randomized trials
comparing anterior versus posterior myotomy suggest that there is
no significant difference in the incidences of GERD between the two
techniques of POEM.?2% In addition, other technical variations have
not been shown to have a major impact on the incidence of post-
POEM GERD.>®

The other important observation in our study was a poor reflux-
symptom association as found using symptom index and SAP. Only
6% of patients in the post-POEM group had the combination of a
positive symptom index and SAP compared with 56% in the non-

achalasia group (p < 0.001); the significance persisted in the subgroup

69
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39 (78) P <0.001
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0 —t
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[ Non-achalasia GERD
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FIGURE 4 Reflux-symptom association. (a) Number of patients
with positive symptom index. (b) Number of patients with positive
symptom association probability. (c) Number of patients with the
combination of positive symptom index and positive symptom
association probability. Numbers in parentheses indicate
percentage of patients in each group with positive reflux-symptom
association; nonachalasia GERD indicates the control group. GERD,
gastroesophageal reflux disease; POEM, per-oral endoscopic
myotomy; SAP, symptom association probability; SI, symptom index



70|

UNITED EUROPEAN GASTROENTEROLOGY JOURNAL

with AET >6% (p < 0.001). The combination of a positive symptom
index and positive SAP is clinically more relevant in establishing a
definitive association between reflux episodes and symptoms.?®
Previous studies did not report reflux-symptom association in pa-
tients with achalasia after POEM. The triviality of reflux symptoms
and poor reflux-symptom association in patients after POEM in spite
of a high AET and severe erosive esophagitis suggest esophageal
hyposensitivity. Whether mucosal denervation during submucosal
tunneling and myotomy results in esophageal hyposensitivity remains
a subject of research for future studies.

There are several important implications of our study. First, GERD
is qualitatively different after POEM when compared with GERD in
the general population. Since the cases with low LES pressures
(<10 mmHg) were excluded the difference cannot be attributed solely
to hypotensive LES after POEM. Second, there is poor association
between esophageal acid exposure and symptoms of GERD. Third,
erosive esophagitis is more severe after POEM (vs. GERD in general) at
similar levels of esophageal acid exposure. This means that the pa-
tients in clinical remission after POEM should be evaluated for GERD.
Early treatment should be initiated in cases with GERD to avoid
delayed complications like Barrett's esophagus and esophageal
adenocarcinoma.?®

There are several strengths of our study. To the best of our
knowledge, this is the first study to report and compare reflux-
symptom association in patients after POEM versus nonachalasia
patients. The controls were meticulously selected from a large pro-
spectively maintained database and matched with the cases. We
excluded cases with sigmoid achalasia and those with persistent
stasis after POEM to avoid confounding as a result of fermentation
induced drop in esophageal pH. The noteworthy limitations of the
study include retrospective design and possibility of referral bias in
the control group. As our hospital is a tertiary care referral center,
patients presenting with symptoms of GERD are expected to have
severe and poorly controlled symptoms; however, we selected only
those who had their symptoms well controlled on medical therapy.
Moreover, based on pH study, patients with reflux hypersensitivity
and functional heartburn, who constitute approximately one-half of
the PPI nonresponders, were excluded.?”

In conclusion, when compared with those with nonachalasia
GERD, patients with GERD after POEM have milder symptoms and
poor reflux-symptom association. However, these patients have more
severe esophagitis at a given rate of esophageal acid exposure.
Therefore, patients in clinical remission after POEM should undergo
regular surveillance irrespective of symptoms to prevent long-term
complications of GERD. Large, prospective, trials are required to
validate our results. In addition, the sensory perceptions of the
esophagus need to be evaluated to explain the relative esophageal

hyposensitivity after POEM.

ACKNOWLEDGMENT
The authors received no financial support for the research, author-

ship, and/or publication of this article.

CONFLICT OF INTEREST
The authors have no conflicts of interest to declare.

ETHICS APPROVAL
The study was approved by the institutional ethical review board
(AIG/IEC-Post BH & R 03/05.2020-03).

INFORMED CONSENT
Written, informed consent was obtained from all the study subjects
and the study protocol conforms to the ethical guidelines of the 1975

Declaration of Helsinki.

REFERENCES

1. Inoue H, Sato H, Ikeda H, et al. Per-oral endoscopic myotomy: a
series of 500 patients. J Am Coll Surg. 2015;221:256-64.

2. Shiwaku H, Inoue H, Sato H, et al. Peroral endoscopic myotomy for
achalasia: a prospective multicenter study in Japan. Gastrointest
Endosc. 2020;91:1037-44.

3. Nabi Z, Ramchandani M, Chavan R, et al. Per-oral endoscopic
myotomy for achalasia cardia: outcomes in over 400 consecutive
patients. Endosc Int Open. 2017;5:E331-E339.

4. Zaninotto G, Bennett C, Boeckxstaens G, et al. The 2018 ISDE
achalasia guidelines. Dis Esophagus. 2018:31.

5. Nabi Z, Ramchandani M, Reddy DN. Per-oral endoscopic myotomy
and gastroesophageal reflux: where do we stand after a decade of
“POETRY"? Indian J Gastroenterol. 2019;38:287-94.

6. Inoue H, Shiwaku H, Kobayashi Y, et al. Statement for gastro-
esophageal reflux disease after peroral endoscopic myotomy from
an international multicenter experience. Esophagus. 2020;17:3-10.

7. Que J, Garman KS, Souza RF, et al. Pathogenesis and cells of origin
of Barrett's esophagus. Gastroenterology. 2019;157:349-64.

8. Kumbhari V, Familiari P, Bjerregaard NC, et al. Gastroesophageal
reflux after peroral endoscopic myotomy: a multicenter case-control
study. Endoscopy. 2017;49:634-42.

9. Repici A, Fuccio L, Maselli R, et al. GERD after peroral endoscopic
myotomy as compared with Heller's myotomy with fundoplication: a
systematic review with meta-analysis. Gastrointest Endosc. 2018;87:
934-43.

10. Nabi Z, Ramchandani M, Darisetty S, et al. Peroral endoscopic
myotomy with endoscopic fundoplication in a patient with idiopathic
achalasia. Endoscopy. 2020;52:74-5.

11. Eckardt VF, Aignherr C, Bernhard G. Predictors of outcome in pa-
tients with achalasia treated by pneumatic dilation. Gastroenterology.
1992;103:1732-8.

12. Nabi Z, Ramchandani M, Kotla R, et al. Gastroesophageal reflux
disease after peroral endoscopic myotomy is unpredictable, but
responsive to proton pump inhibitor therapy: a large, single-center
study. Endoscopy. 2020. https://doi.org/10.1055/a-1133-4354

13. Ramchandani M, Nabi Z, Reddy DN, et al. Outcomes of anterior
myotomy verssus posterior myotomy during POEM: a randomized
pilot study. Endosc Int Open. 2018;6:E190-E198.

14. Hong SK, Vaezi MF. Gastroesophageal reflux monitoring: pH
(catheter and capsule) and impedance. Gastrointest Endosc Clin N Am.
2009;19:1-22.

15. Gyawali CP, Kahrilas PJ, Savarino E, et al. Modern diagnosis of
GERD: the Lyon consensus. Gut. 2018;67:1351-62.

16. Velanovich V. The development of the GERD-HRQL symptom
severity instrument. Dis Esophagus. 2007;20:130-4.

17. Lundell LR, Dent J, Bennett JR, et al. Endoscopic assessment of
oesophagitis: clinical and functional correlates and further validation
of the Los Angeles classification. Gut. 1999;45:172-80.


https://doi.org/10.1055/a-1133-4354

KARYAMPUDI ET AL

71

18.

19.

20.

21.

22.

23.

Ponds FA, Fockens P, Lei A, et al. Effect of peroral endoscopic
myotomy vs pneumatic dilation on symptom severity and treatment
outcomes among treatment-naive patients with achalasia: a
randomized clinical trial. JAMA. 2019;322:134-44.

Werner YB, Hakanson B, Martinek J, et al. Endoscopic or surgical
myotomy in patients with idiopathic achalasia. N Engl J Med.
2019;381:2219-29.

Familiari P, Greco S, Gigante G, et al. Gastroesophageal reflux
disease after peroral endoscopic myotomy: analysis of clinical,
procedural and functional factors, associated with gastroesophageal
reflux disease and esophagitis. Dig Endosc. 2016;28:33-41.

Sharata AM, Dunst CM, Pescarus R, et al. Peroral endoscopic
myotomy (POEM) for esophageal primary motility disorders:
analysis of 100 consecutive patients. J Gastrointest Surg. 2015;19:
161-70. discussion 170.

Hungness ES, Sternbach JM, Teitelbaum EN, et al. Peroral endoscopic
myotomy (POEM) after the learning curve: durable long-term results
with a low complication rate. Ann Surg. 2016;264:508-17.

Shiwaku H, Inoue H, Sasaki T, et al. A prospective analysis of
GERD after POEM on anterior myotomy. Surg Endosc. 2016;30:
2496-504.

24,

25.

26.

27.

Tan Y, Lv L, Wang X, et al. Efficacy of anterior versus posterior per-
oral endoscopic myotomy for treating achalasia: a randomized,
prospective study. Gastrointest Endosc. 2018;88:46-54.

Kushnir VM, Sathyamurthy A, Drapekin J, et al. Assessment of
concordance of symptom reflux association tests in ambulatory pH
monitoring. Aliment Pharmacol Ther. 2012;35:1080-7.

Ichkhanian Y, Benias P, Khashab MA. Case of early Barrett cancer
following peroral endoscopic myotomy. Gut. 2019;68:2107-10.

Lee YY, Wu JCY. Management of patients with functional heartburn.
Gastroenterology. 2018;154:2018-21.

How to cite this article: Karyampudi A, Nabi Z,
Ramchandani M, et al. Gastroesophageal reflux after per-oral
endoscopic myotomy is frequently asymptomatic, but leads to
more severe esophagitis: A case-control study. United
European Gastroenterol J. 2021;9:63-71. https://doi.org/
10.1177/2050640620947645



https://doi.org/10.1177/2050640620947645
https://doi.org/10.1177/2050640620947645

	Gastroesophageal reflux after per‐oral endoscopic myotomy is frequently asymptomatic, but leads to more severe esophagitis: ...
	INTRODUCTION
	METHODS
	Eligibility criteria
	Pre‐procedure evaluation
	Post‐POEM evaluation: GERD and clinical success
	Evaluation of controls
	24‐h pH impedance study
	Outcomes
	Definitions
	Symptom‐reflux association

	Statistical analysis

	RESULTS
	Patient characteristics
	Comparison of cases and controls
	POEM: operative details and outcomes
	Primary outcome
	Secondary outcomes

	DISCUSSION
	ACKNOWLEDGMENT
	CONFLICT OF INTEREST
	ETHICS APPROVAL
	INFORMED CONSENT


