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Abstract
Background There is limited data on long-term outcomes of per-oral endoscopic myotomy (POEM). In this study, we aim 
to evaluate the efficacy of POEM in patients  who completed a minimum follow-up of 5 years.
Methods Data of patients who underwent POEM and completed ≥ 5-year follow-up were analyzed, retrospectively. Primary 
outcome of study was clinical success (Eckardt ≤ 3) at ≥ 5 years after POEM. Secondary outcomes included predictors of 
dysphagia and symptomatic gastroesophageal reflux disease (GERD) on long-term follow-up.
Results Three hundred nineteen patients (males 182, mean age 40.5 ± 14.2 years) completed a median of 73-(60–89) month 
follow-up. Esophageal motility disorders included idiopathic achalasia (type I 26.6%, type II 60.8%, type III 5.6%) and 
Jackhammer esophagus or distal esophageal spasm (2.8%). POEM was technically successful in 307 (96.2%) patients. Long-
term success was 92.6% (overall), 92.1% (type I), 94.7% (type II), 87.5% (type III), and 75% (Jackhammer esophagus/distal 
esophageal spasm). Symptomatic GERD and reflux esophagitis were detected in 28.9% and 35.3% patients, respectively. On 
multivariate analysis, young age and female gender were independent risk factors for recurrent dysphagia (p = 0.037) and 
symptomatic GERD after POEM (p = 0.025), respectively. Lower post-POEM lower esophageal sphincter pressure was an 
independent predictor for reflux esophagitis (p = 0.016).
Conclusion POEM is an effective and durable treatment for achalasia and non-achalasia spastic motility disorders. Young 
patients and females may be at higher risk for recurrent dysphagia and symptomatic GERD, respectively.
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Introduction

Per-oral endoscopic myotomy (POEM) is an established 
treatment modality for achalasia with excellent safety 
profile and short-term clinical success rates. Since achalasia 
is a progressive disease, relapses are known to occur 
irrespective of the treatment modality used. Therefore, it is 
imperative to evaluate the durability of POEM in achalasia 
as well as allied esophageal motility disorders. POEM is 
a relatively new treatment and the first series of POEM 
was published about a decade ago. Consequently, there 
are limited studies regarding the long-term outcomes of 
POEM compared to pneumatic dilatation (PD) and Heller’s 
myotomy (HM) [1–5].

In this study, we evaluated the outcomes of POEM in 
a large cohort of cases with achalasia and non-achalasia 
spastic motility disorders who completed a minimum of 
5 years of follow-up.

Methods

The data of patients who underwent POEM from Jan 2013 
to Dec 2020 for various esophageal motility disorders and 
completed at least 5-year follow-up were analyzed from 
a prospectively maintained database (Fig. 1). The study 
was approved by the institutional review board committee 
(AIG/AHF IRB: 34/2015).

Inclusion Criteria

a) Patients with treatment naïve or previously treated cases 
with achalasia and non-achalasia motility disorders 
including Jackhammer esophagus  (JHE) and diffuse 
Esophageal spasm (DES)

b) Age ≥ 18 years
c) Minimum follow-up of 5 years

Exclusion Criteria

a) Follow-up < 5 years
b) Refusal for written informed consent

Pre‑POEM Evaluation

A standard set of evaluation was performed in all the cases 
including high resolution esophageal manometry (HRM), 
timed barium esophagogram, and upper gastrointestinal endos-
copy. The height of barium column at 5 min was recorded. We 
have described the manometry evaluation in our previous study 
[6]. During HRM, following parameters were recorded: type 
of esophageal motility disorder, lower esophageal sphincter 
(LES) pressures, and integrated relaxation pressures.

POEM Technique

All the POEM procedures were performed by three opera-
tors (MR, ZN, and DNR) by standard technique described 
in previous studies [6, 7]. In brief, anterior route of POEM 
(1–2 o’clock) was preferred as we began performing POEM 

Fig. 1  Flow chart showing dis-
tribution of patients in the study 
(POEM, per-oral endoscopic 
myotomy; GERD, gastro-esoph-
ageal reflux disease; ITT, inten-
tion to treat; PP, per-protocol)
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procedures via this route. Posterior route was chosen in cases 
with a history of Heller’s myotomy. Post procedure, oral 
contrast study was performed on the second post-operative 
day before initiating oral diet.

Follow‑up Protocol

All patients were followed at pre-defined intervals i.e. 
3 months, 6 months, 1 year, and annually thereafter. Evalu-
ation at 3 and 6 months included symptom assessment for 
achalasia (Eckardt score) as well as gastroesophageal reflux 
(heartburn and regurgitation). Objective assessment was 
done at 3-months and 1 year including endoscopy, timed 
barium esophagogram, and HRM. At subsequent annual 
visits, symptom assessment was performed.

Management of Gastroesophageal Reflux Disease

Proton pump inhibitors (PPIs) were prescribed to all the 
patients for about 3 months after POEM. Objective assessment 
of gastroesophageal reflux disease (GERD) was performed 
at 3 months using endoscopy, 24-h pH study, and symptom 
assessment (heartburn or regurgitation). PPIs were prescribed 
in cases with symptomatic GERD or increased esophageal 
acid exposure or erosive esophagitis (LA ≥ B). Subsequently, 
GERD was assessed (symptom and gastroscopy) at annual 
visits. In those with severe symptoms or reflux esophagitis 
(LA grade C or D), early assessment (3–6 months) was 
advised to document resolution of symptoms or healing of 
esophagitis. Further evaluation with esophageal manometry 
and timed barium esophagogram was planned in cases with 
persistent symptoms (especially regurgitation) without 
significant reflux esophagitis to differentiate GERD from 
recurrence of primary disease i.e. achalasia.

Primary Outcome

The primary outcome of the study was clinical efficacy 
at ≥ 5-year follow-up. Clinical success was defined using 
Eckardt score which is a composite score consisting of sub-
scores for dysphagia (0–3), regurgitation (0–3), chest pain 
(0–3), and weight loss (0–3). The minimum and maximum 
possible scores are 0 and 12, respectively. Clinical success 
was defined as Eckardt score ≤ 3. The outcomes were 
recorded during annual follow-up visits. All the patients 
who completed ≥ 5 year and could not come for physical 
visits were contacted by telephonic questionnaire for clinical 
success and symptomatic GERD.

Secondary Outcomes

The secondary outcomes included the prevalence and 
predictors of dysphagia, symptomatic GERD, and reflux 
esophagitis after POEM. The symptoms of GERD were 
evaluated using a standardized questionnaire including 16 
Likert-type questions, with responses ranging from 0 (no 
symptoms) to 5 (worst symptoms) to each question was used 
to calculate GERD-HRQL score [8]. 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 to 
6 and 10 to 15, respectively. The greatest possible total score 
(worst symptoms) was 75 and the worst possible symptom 
score for each symptom was 30 [9]. Reflux esophagitis was 
graded according to the Los Angeles classification system 
(LA grade A to D) [10].

Statistics

The continuous data were expressed as mean (standard 
deviation) and compared with independent sample t test 
and the categorical data as frequencies and compared with 
chi-square test unless otherwise specified. The compari-
son of Eckardt score between pre- and post-POEM (at 1 
and 5 years) was done using repeated measure analysis of 
variance (ANOVA). Multivariate analysis was performed 
using binominal logistic regression to ascertain the effects 
of age, gender, type of achalasia, Eckardt score (pre- and 
post-POEM), LES pressures (pre- and post-POEM) on 
recurrence of dysphagia, symptomatic GERD, and reflux 
esophagitis at long-term. Linearity of the continuous vari-
ables with respect to the logit of the dependent variable 
was assessed via the Box-Tidwell procedure. All the tests 
of significance were two tailed and a p value of < 0.05 was 
considered to indicate statistical significance.

Results

A total of 1,230 patients underwent POEM for achalasia 
and non-achalasia esophageal motility disorders during the 
study period. Of these, 319 patients (males 182, mean age 
40.5 ± 14.2 years) completed ≥ 5-year [median 73 months 
(range 60–89)] follow-up and were included in the study. 
The spectrum of motility disorders included type I acha-
lasia (26.6%), type II achalasia (60.8%), type III achalasia 
(5.6%), and JHE/DES (2.8%). A history of prior treatment 
was present in 142 (45.5%).
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POEM was technically successful in 307 (96.2%) patients. 
POEM could not be completed in 12 (3.8%) patients due to 
severe submucosal fibrosis (n = 9) and extension of mucosal 
incision (n = 3). Baseline Eckardt score, manometry 
parameters, and intra-operative details including length and 
orientation of myotomy have been outlined in Table 1.

Primary outcome

The data regarding efficacy and clinical GERD were available 
in 283 (88.4%) and 270 (84.6%) patients, respectively. Clinical 
success was recorded in 262 (92.6%) patients who successfully 
underwent POEM and were available for final follow-up. In 
intention to treat analysis (including technical failures (3.8%) 
and lost to follow-up (7.5%)), the clinical success in the overall 
group was observed in 262/319 (82.1%). The clinical success 
according to the type of achalasia and motility disorders were 
as follows: type I (92.1%), type II (94.7%), type III (85.7%), and 
JHE/DES (75%) (Fig. 2). There was significant reduction in 
the mean Eckardt scores at 1 and 5 years compared to baseline 
(p < 0.001); however, there was no significant difference in the 
mean Eckardt score between various indications of POEM 
(p = 0.098) (Fig. 3). There was no impact of prior interventions 
on the long-term clinical outcome after POEM (naïve 94.1% 
vs prior treatment 90.7%; p = 0.276).

Secondary Outcome

Dysphagia

The information on recurrence of dysphagia was available 
in 270 (84.6%) patients. Dysphagia of any degree (1–3) 
was noticed in 114 (42.2%) patients at ≥ 5 years. Majority 
(78.5%) had occasional dysphagia equivalent to Eckardt 

Table 1  Baseline demographic, clinical, manometric, and procedure-
related characteristics of patients who underwent POEM and com-
pleted at least 5-year follow-up

Continuous data expressed as mean (SD); POEM, per-oral endo-
scopic myotomy; JHE, Jackhammer esophagus; DES, distal esopha-
geal spasm; HM, Heller’s myotomy; LESP, lower esophageal sphinc-
ter pressure

Total no. of patients 319

Male: female 182:137
Age, y 40.5 (14.2)
Indications of POEM

  Type I achalasia, n (%) 85 (26.6)
  Type II achalasia, n (%) 194 (60.8)
  Type III achalasia, n (%) 18 (5.6)
  JHE/DES, n (%) 9 (2.8)
  Unclassified, n (%) 5 (1.5)
  Advanced Sigmoid (S2) 8 (2.5%)

Prior therapy 142 (45.6)
  Pneumatic balloon dilatation, n (%)
  Single session
  Multiple sessions

110 (34.5)
91 (28.5)
19 (6)

  HM, n (%) 15 (4.7)
  Pneumatic dilatation and HM, n (%) 9 (2.8)
  Botox injection, n (%) 5 (1.6)
  POEM, n (%) 3 (0.94)
  Baseline Eckardt score 7.1 (1.6)
  Baseline resting LESP, mmHg 36.7 (13.7)
  POEM operating time, min 83.9 (28.1)

Myotomy orientation
  Anterior, n (%) 274 (85.9)
  Posterior, n (%) 45 (14.1)
  Myotomy length, cm 12.6 (2.4)
  Technical success, n (%) 217 (96.4)

Fig. 2  Clinical response to 
POEM at 5-year follow-up. ITT 
analysis: Clinical response in 
Type III achalasia and unclas-
sified achalasia was inferior to 
other types of achalasia and 
esophageal spastic disorders 
(POEM, per-oral endoscopic 
myotomy; ITT, intention to 
treat; PP, per-protocol)
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score of one. On univariate and multivariate analysis, young 
age was the only predictive factor for dysphagia recurrence 
on long-term follow-up. The baseline Eckardt score, type 
of achalasia, length and orientation of myotomy, baseline 
manometry parameters, and history of prior treatment had 
no significant impact on the recurrence of dysphagia after 
POEM (Table 2).

Gastroesophageal Reflux Disease

Clinical symptoms of GERD were present in 78 (28.9%) 
patients. On univariate and multivariate female sex was 
a significant predictor of GERD (Table 3). Other factors 
including the type of achalasia, age, gender, length and 
orientation of myotomy, post-POEM LES pressures, and 
history of prior treatment had no significant impact on the 
incidence of symptomatic GERD at ≥ 5-year follow-up.

Fig. 3  Change in mean Eckardt 
score. Significant reduction in 
the mean Eckardt score was 
observed at 1 and 5 years after 
POEM compared to baseline. 
There was no significant differ-
ence in the mean Eckardt score 
between various indications of 
POEM at baseline and long-
term follow-up (POEM, per-oral 
endoscopic myotomy; JH, 
Jackhammer esophagus; DES, 
distal esophageal spasm)

Table 2  Comparison of patients with and without dysphagia of any severity at 5-year follow-up after POEM. Multivariate analysis: younger age 
was an independent risk factor for dysphagia recurrence at 5-year follow-up

Continuous data expressed as mean (SD); JH, Jackhammer esophagus; DES, distal esophageal spasm; LESP, lower esophageal sphincter pres-
sure; *pneumatic balloon dilatation, Botox injection, prior endoscopic or surgical myotomy; †univariate analysis; §multivariate analysis

Dysphagia at 
5 years (N = 114)

No dysphagia at 
5 years (N = 156)

pvalue† Adjusted odd’s ratio (95% CI) pvalue§

Female, n (%) 51 (44.7) 70 (44.9) 0.983 0.967(0.575–1.625) 0.898
Age, y 38.0 (14.3) 41.8 (14.3) 0.032 0.981 (0.964–0.999) 0.037
Prior therapy*, n (%) 50 (43.8) 73 (46.8) 0.632 0.954 (0.566–1.608) 0.859
Type of achalasia, n (%) 0.239 0.555 (0.213–1.445) 0.275
Type I 26 (22.8) 50 (32.1)
Type II 76 (66.7) 93 (59.6)
Type III/JH/DES 12 (10.5) 13 (8.3)
Baseline Eckardt score 7.1 (1.6) 6.9 (1.6) 0.395 1.065 (0.911–1.245) 0.430
Baseline resting LESP, mmHg 36.9 (13.9) 36.6 (14.5) 0.844 1.001 (0.983–1.019) 0.947
Myotomy orientation, n (%) 0.488 0.715 (0.351–1.456) 0.355
Anterior 96 (84.2) 136 (86.4)
Posterior 18 (15.8) 20 (12.8)
Myotomy length, cm (SD)

  Esophageal
  Gastric

9.4 (2.3)
3.1 (0.6)

9.5 (2.5)
3.2 (0.6)

0.781
0.521

0.992 (0.890–1.105)
0.860 (0.567–1.305)

0.881
0.478

Resting LESP at 3mo 12.3 (4.0) 12.8 (5.4) 0.340 1.003 (0.943–1.064) 0.933
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The data on reflux esophagitis was available in 119 
(42%) patients. Of these, 26 (21.8%) patients were on 
regular PPIs and another 9 (7.6%) on demand PPIs. Erosive 
esophagitis was detected in 42 (35.3%) of which majority 
(97.5%) had mild (LA grade A and B) esophagitis. Only 3 
(2.5%) patients had severe (LA grade C) esophagitis. On 
univariate analysis, a higher post treatment Eckardt score 

and lower post-POEM LES pressures were significant 
predictors of reflux esophagitis (Fig.  4). The mean 
difference in the post-POEM LES pressures in the two 
groups (with and without reflux esophagitis) was 2.45 
(95%CI 0.65–4.25) mmHg. On multivariate analysis, a 
lower post-POEM LES pressure was the only significant 
predictor of reflux esophagitis (p = 0.016) (Table 4).

Table 3  Comparison of patients with and without clinical GERD at 5-year follow-up after POEM. Multivariate analysis: female sex was an inde-
pendent risk factor for clinical GERD at 5-year follow-up

Continuous data expressed as mean (SD); JHE, Jackhammer esophagus; DES, distal esophageal spasm; LESP, lower esophageal sphincter pres-
sure; GERD, gastroesophageal reflux disease; *pneumatic balloon dilatation, Botox injection, prior endoscopic or surgical myotomy; †univariate 
analysis; §multivariate analysis

Clinical GERD 
at 5-y
(N = 78)

No clinical GERD at 
5 years (N = 192)

p value† Adjusted odd’s ratio
(95% CI)

p value§

Female, n (%) 44 (56.4) 77 (40.1) 0.015 0.531 (0.305–0.924) 0.025
Age, y 40.2 (13.6) 40.2 (14.7) 0.974 1.000 (0.981–1.019) 0.964
Prior therapy*, n (%) 37 (47.4) 86 (44.8) 0.693 0.858 (0.487–1.512) 0.595
Type of achalasia, n (%) 0.215 1.105 (0.577–2.118) 0.763
Type I 25 (32.1) 51 (26.6)
Type II 43 (55.1) 126 (65.6)
Type III/JH/DES 10 (12.8) 15 (7.8)
Myotomy orientation, n (%) 0.250 1.684 (0.720–3.939) 0.229
Anterior 70 (89.7) 162 (84.4)
Posterior 8 (10.3) 30 (15.6)
Myotomy length, cm

  Esophagus
  Gastric

9.2 (2.4)
3.1 (0.7)

9.5 (2.5)
3.2 (0.6)

0.370
0.753

0.961 (0.855–1.081)
0.902 (0.574–1.416)

0.508
0.654

Resting LESP at 3mo 13.1 (5.3) 12.4 (4.6) 0.302 1.031 (0.976–1.088) 0.272

Fig. 4  Comparison of post-
POEM lower esophageal 
sphincter pressures in those 
with and without reflux 
esophagitis at ≥ 5-year follow-
up
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Outcomes in Clinical Failures

Overall, clinical failure were recorded in 21 (7.4%) patients 
at a median follow-up of 16 (3–40) months. Majority (14, 
66.7%) of the clinical failures occurred within 2 years of 
POEM procedure. The proportion of relapses was higher 
among the first half of the study cohort compared to the 
latter half (9.3% vs 4.1%; p = 0.072). A re-intervention was 
performed in ten cases including one or more sessions of 
pneumatic dilatation (n = 6), re-POEM via alternate route 
(n = 3), and esophagectomy (n = 1). Clinical response (Eck-
ardt ≤ 3) was documented in four cases who underwent 
pneumatic dilatation and all the three cases who underwent 
re-POEM. The remaining eleven cases refused (n = 7) for 
further interventions or lost to follow-up (n = 4).

Discussion

In this study, we found POEM to be an effective and durable 
treatment modality for achalasia and non-achalasia spastic 
motility disorders of the esophagus. Symptomatic GERD 
was uncommon and detected in less than 1/3rd patients 
beyond 5-year follow-up.

The safety and short-term efficacy of POEM have been 
recognized in multiple studies. POEM has been shown to 

be superior to pneumatic dilatation and non-inferior to lap-
aroscopic Heller’s myotomy with fundoplication [11, 12]. 
Consequently, the updated societal guidelines have incor-
porated POEM into the management algorithm of achalasia 
[13–16]. Unlike pneumatic dilatation and Heller’s myotomy, 
there is limited data on the long-term outcomes of POEM in 
achalasia. Since achalasia is a progressive disease, long-term 
outcomes are crucial to establish the durability of POEM in 
esophageal achalasia.

In this study, we evaluated the outcomes of POEM includ-
ing clinical success and symptomatic GERD in cases who 
completed at least 5-year follow-up. Overall, clinical success 
was recorded in 93% of the patients at ≥ 5-year follow-up. 
Our results are concordant with previous studies with clini-
cal success in upto 95% cases at a median follow-up ranging 
from 3 to 7 years [1–3, 5, 17–22]. Therefore, it is reasonable 
to conclude that POEM is a durable treatment modality for 
achalasia and other spastic esophageal motility disorders.

In our study, majority of the clinical failures occurred in 
the first half of the study cohort. Besides, nearly two-thirds 
of the relapses were encountered within 2 years of POEM 
procedure. Early relapses and preponderance of the fail-
ures in the initial cohort likely represent the learning curve 
effect. Since the number of clinical failures was too small, 
we analyzed the risk factors for recurrent dysphagia on long-
term follow-up. Majority of the cases with dysphagia had 

Table 4  Comparison of patients with and without reflux esophagitis of any severity at 5-year follow-up after POEM

Continuous data expressed as mean (SD); JH, Jackhammer esophagus; DES, distal esophageal spasm; LESP, lower esophageal sphincter pres-
sure; *pneumatic balloon dilatation, Botox injection, prior endoscopic or surgical myotomy; †univariate analysis; §multivariate analysis; GERD, 
gastroesophageal reflux disease

Reflux esophagitis 
(N = 42)

No esophagitis
(N = 77)

p value† Adjusted odd’s ratio (95% CI) p value§

Female, n (%) 24 (57.1) 51 (66.2) 0.326 2.096 (0.758–5.793) 0.154
Age, y 38.9 (13.3) 43.1 (13.2) 0.104 0.967 (0.935–1.000) 0.053
Prior therapy*, n (%) 21 (50.0) 32 (41.6) 0.376 0.464 (0.181–1.189) 0.110
Type of achalasia, n (%) 0.672 - 0.441
Type I 12 (28.6) 21 (27.3)
Type II 24 (57.1) 47 (61)
Type III/JH/DES 6 (14.3) 9 (11.7)
Baseline Eckardt score 7.1 (1.9) 6.9 (1.5) 0.530 1.074 (0.830–1.390) 0.587
Baseline resting LESP, mmHg 35.6 (14.5) 36.8 (14.3) 0.673 0.986 (0.954–1.019) 0.402
Myotomy orientation, n (%) 0.683 1.029 (0.270–3.920) 0.966
Anterior 36 (85.7) 68 (88.3)
Posterior 6 (14.3) 9 (11.7)
Myotomy length, cm (SD)

  Esophageal
  Gastric

9.7 (2.0)
3.2 (0.6)

9.3 (2.6)
3.2 (0.7)

0.402
0.872

1.089 (0.887–1.336)
0.964 (0.493–1.884)

0.415
0.914

Resting LESP at 3mo 11.4 (4.5) 13.9 (5.0) 0.008 0.883 (0.797–0.977) 0.016
Post treatment Eckardt score
(≥ 5 years)

1.3 (1.4) 0.7 (0.8) 0.032 1.484 (0.987–2.232) 0.058

Symptoms of GERD 13 (32.5) 18 (23.7) 0.308 0.547 (0.159–1.529) 0.250
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occasional difficulty in swallowing equivalent to Eckardt 
score of one. Among various factors assessed, young age 
was found to be an independent risk factor for dysphagia of 
any severity at ≥ 5 years. However, it is important to note 
that young age was just a predictor of dysphagia and not 
clinical failure. Whether these cases develop relapse (Eck-
ardt ≥ 3) over subsequent years remains to be seen.

Clinical success was better in non-spastic achalasia (type 
I and type II) when compared to spastic esophageal motility 
disorders including type III achalasia, JHE, and DES. How-
ever, the difference did not reach statistical significance pre-
sumably due to small number of patients in the latter group. 
We have previously published the short- and long-term 
outcomes in cases with type III achalasia and other spastic 
esophageal motility disorders. The clinical success at short-
term (≤ 3 years) follow-up in type III achalasia, Jackhammer 
esophagus, and distal esophageal spasm were 92.7%, 83.3%, 
and 90%, respectively [23]. In agreement to our results, some 
of the recent studies reveal a relatively lower clinical success 
(82–90%) in cases with spastic esophageal motility disorders at 
a median follow-up ranging from 6 to 48 months [24–26].

Clinical GERD and reflux esophagitis was detected in 
29% and 35.3% of the patients, respectively. In previous 
studies, symptomatic GERD been documented in 20–37% 
patients at a median follow-up ranging from two to four 
years indicating that symptomatic GERD is relatively less 
common after POEM when compared to reflux esophagi-
tis at short-term and long-term follow-up [2, 4, 5, 21, 
22]. Among various factors analyzed, female gender was 
an independent risk factor for symptomatic GERD. The 
association between female gender and pH positive GERD 
has been concluded in a previous multicenter study by 
Kumbhari et al. (odds ratio 1.69, 95% confidence interval 
1.04–2.74) [27]. Some population-based studies indicate 
that women report significantly higher frequency of symp-
toms corresponding with GERD suggesting that gender 
difference might exist in the perception and reporting of 
symptoms [28]. In the absence of objective evaluation, we 
acknowledge that these results may be interpreted with 
caution since the symptoms of achalasia like regurgitation, 
heartburn, and chest pain mimic those of GERD as well 
as functional heartburn, esophageal hypersensitivity, and 
non-cardiac chest pain. Therefore, in cases with persis-
tent symptoms on PPI and without objective evidence of 
GERD (pH study or LA grade C or D), further evaluation 
with timed barium esophagogram and or high resolution 
manometry may be performed to rule out relapse of the 
primary disease. On the other hand, a lower post-POEM 
LES pressure was an independent risk factor for reflux 
esophagitis and female gender was not found to be a pre-
dictor for erosive esophagitis after POEM. It is impor-
tant to note that there was substantial overlap in the post-
POEM LES pressures between the two groups i.e. those 

with and without erosive esophagitis. Multicenter studies 
are required to substantiate the correlation of LES pres-
sures with reflux esophagitis.

The incidence of reflux esophagitis in our study was 
lower at ≥ 5 years (35%) compared to that at 3 months (48%) 
in our previously published study [29]. In other studies, the 
incidence of reflux esophagitis after POEM ranges from 40 
to 60% during short-term follow-up (3–4 months) [12, 29, 
30]. The results of our study indicate that the incidence of 
reflux esophagitis may reduce with time after POEM. Our 
results are in concordance with the landmark randomized 
trial by Werner and colleagues where the incidence of post-
POEM reflux esophagitis was lower at 24 months compared 
to 3 months (44% vs 57%) [12]. In a recent study, esophageal 
acid exposure and compliance of gastroesophageal junction 
reduced on follow-up after POEM [30].

There are several strengths of our study. To the best of 
our knowledge, this is one of the largest studies evaluating 
the long-term outcomes of POEM (≥ 5 years). The number 
of cases who lost to follow-up was within acceptable range 
(< 10%). In addition, our study presents with new find-
ings with respect to the risk factors for dysphagia, reflux 
esophagitis, and symptomatic GERD in long-term. We 
acknowledge certain limitations. First, endoscopic assess-
ment of GERD could be done in only 42% of patients 
in long-term. The possibility of selection bias cannot 
be excluded as symptomatic patients are more likely to 
agree for objective evaluation of GERD. Nevertheless, 
the available data indicates that there is poor correlation 
between symptoms and erosive esophagitis. Therefore, 
it is less likely (albeit not impossible) that GERD was 
grossly underdiagnosed or overdiagnosed to a substantial 
extent. Second, some of risk factors for clinical failure and 
GERD like disease duration, esophageal dilatation, and 
BMI could not be analyzed due to incomplete information.

Conclusion

POEM is a durable treatment option for achalasia and non-
achalasia spastic motility disorders. In long-term, young 
age may predispose to recurrent dysphagia. Female gender 
and lower post-POEM LES pressures are risk factors for 
symptomatic GERD and reflux esophagitis, respectively.
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