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Abstract
Background Whether Peroral Endoscopic Myotomy (POEM) can be proposed as a second-line treatment in patients with 
achalasia remains to be confirmed in real-life series.
Objective This study aimed to compare the efficacy, feasibility and safety of POEM between treatment-naïve patients and 
patients who had prior endoscopic or surgical therapies for achalasia.
Methods All consecutive patients who underwent a POEM procedure for achalasia in our centre from June 2015 to Septem-
ber 2018 were included in this retrospective study. They were classified into treatment-naïve patients (POEM1) and patients 
who had at least one previous endoscopic and/or surgical treatment for achalasia (POEM2).
Results A total of 105 patients were included, 52 in the POEM1 group and 53 in the POEM2 group. Clinical success (defined 
as an Eckardt score ≤ 3) at 6 months was observed in 93% of POEM1 patients and 84% of POEM2 patients (p = 0.18). Techni-
cal success rate was not significantly different between the two groups (100% vs 96%, respectively; p = 0.50). No significant 
difference was noted in terms of adverse event rate (19% vs 19%, respectively; p = 1.00). Post-procedure pain occurred in 
12% of treatment-naive and 9% of non-naïve patients (p = 0.76). The median length of hospital stay was 3 days in both groups 
(p = 0.17). Symptomatic gastroesophageal reflux occurred in 25% of POEM1 patients and 16% of POEM2 patients (p = 0.24).
Conclusion Efficacy, feasibility and safety of POEM are not different between treatment-naïve and non-naïve patients. POEM 
is a valuable second-line approach in patients with persistent symptoms of achalasia after surgical or endoscopic treatments.
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ORIGINAL ARTICLE

Achalasia is a rare [1] primary motility disorder of the 
oesophagus, characterized by a loss of peristalsis of the 
oesophageal body associated with incomplete relaxation of 
the lower oesophageal sphincter (LES). Patients affected by 

this motility disorder can present with dysphagia, regurgita-
tion and sometimes chest pain, associated with significant 
weight loss. Oesophageal manometry confirms the diagnosis 
and enables the classification of achalasia into three sub-
types, which have different responses to treatment [2]. For 
many years, the therapeutic arsenal for achalasia was limited 
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to pneumatic dilation, botulinum toxin injection and surgical 
Heller’s myotomy, which all show good short-term results 
with an efficacy of 77% [3], 83% [3] and 88% [4], respec-
tively. However, 6 months after botulinum toxin injection, 
symptoms tend to recur and this treatment is therefore not 
recommended as a long-term solution by recent guidelines 
[3, 5]. Pneumatic dilation and Heller’s myotomy also carry 
a risk of recurrence at 5 years in up to 20% of patients [6, 
7], requiring repeat Heller’s myotomy [8, 9] or pneumatic 
dilation [10, 11]. Since its description in 2010 by Inoue et al. 
[12], peroral endoscopic myotomy (POEM) has emerged as 
a novel approach for the endoscopic treatment of achalasia. 
Multiple studies have reported excellent clinical response 
in more than 80–90% of patients with a low rate of serious 
adverse events [13–16]. Initial management of achalasia is 
now based on shared decision-making between patients and 
physicians and takes into account manometric characteristics 
when choosing between pneumatic dilation, Heller’s myot-
omy or POEM [3, 5]. However, whether POEM should be 
proposed as a second-line approach in patients who relapse 
after prior therapy remains unclear. Indeed, although POEM 
has already been described as a rescue therapy for patients 
who relapse after Heller’s myotomy [17, 18], data concern-
ing the efficacy and safety of POEM as a second-line treat-
ment of symptomatic relapse of achalasia after Heller’s 
myotomy and/or endoscopic procedures (pneumatic dilation, 
botulinum toxin injection) are scarce [19]. Therefore, the 
aim of this study was to compare the efficacy, feasibility and 
safety of POEM between achalasia patients who had prior 
endoscopic or surgical therapy and those who did not receive 
any prior treatment.

Materials and methods

Study protocol

All patients referred for POEM as a treatment of achalasia 
during a 3-year period (from June 2015 to September 2018) 
were included in this monocentric retrospective study car-
ried out at a tertiary referral centre (University Hospital of 
Nantes, France) (Fig. 1). Informed consent of the procedure 
modalities and risks was obtained from each patient. Diag-
nosis of achalasia was based on high-resolution manometry 
findings and classified according to the Chicago classifica-
tion of oesophageal motility disorders V3.0 [2].

Patients without any previous specific treatment of acha-
lasia (naïve patients) were offered different options after full 
verbal information concerning classical therapies (botuli-
num toxin, endoscopic dilation or surgery) and POEM. The 
POEM1 group consisted of naïve patients currently treated by 
POEM as a first-line therapy. Another group of patients with 
achalasia was referred for POEM because of the recurrence of 
symptoms after receiving classical treatments. After providing 
information and clinical evaluation, the indication of POEM 
therapy was confirmed and the patients were included in the 
POEM2 group, excluding those with previous POEM history.

Patients with oesophageal cancer, history of oesophageal 
surgery (other than Heller’s myotomy) or with a follow-up 
of less than 6 months were excluded.

Fig. 1  Flow-chart of the study. 
aMean number of dilations: 2.2. 
bAll patients except for one who 
underwent a Heller’s myotomy 
had been previously treated by 
pneumatic dilation. cOne patient 
who underwent botulinum toxin 
injection had also been treated 
by pneumatic dilation
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Initial clinical evaluation

Pre-procedural evaluation included demographics (age, 
weight, height, percentage of weight loss), medical history 
(including cancer, autoimmune disease), medical treatment 
(including opioids), the type of oesophageal motility disor-
der, patient symptoms (the dominant symptom was differen-
tiated), Eckardt score [20], duration of the disease and prior 
medical, endoscopic (pneumatic dilation, botulinum toxin 
injection) and/or surgical therapies (Heller’s myotomy). 
Manometric characterization included achalasia subtype 
determination, according to the Chicago classification using 
high-resolution manometry, resting pressure of the LES and 
integrated relaxation pressure (IRP). Upper GI endoscopy 
results were also recorded.

POEM procedure

Procedural data collected included American Society of 
Anaesthesiologists (ASA) Physical Status Classification 
System score of the patient [21], date of procedure, full 
procedure (yes), length of myotomy, number of clips used 
to close the tunnel and the duration of the procedure.

All POEM procedures were performed by a single opera-
tor (EC) according to the original description of the tech-
nique [12] and were adapted as detailed below using an 
anterior approach. A high-definition gastroscope (EG760Z 
or EG590, Fujifilm, Japan) mounted with an endoscopic 
submucosal dissection (ESD) cap on the distal tip was used 

for all procedures. POEM procedures were conducted under 
general anaesthesia with endotracheal intubation and CO2 
insufflation. Anticoagulant therapy and antiplatelet agents 
(other than aspirin) were discontinued before the procedure. 
The oesophagus was cleared of debris, food or saliva using 
endoscopic suction and/or a food retrieval basket. A sub-
mucosal injection was then carried out using a mix of saline 
and indigo carmine solution, 10 to 15 cm above the car-
dia. A transverse mucosal incision was performed using a 
second-generation ESD knife, allowing re-injection (Flush-
knife BT 1.5 mm, Fujifilm, Japan), and an electrosurgical 
generator (ERBE, Tübingen, Germany). The gastroscope 
was then introduced into the submucosal space and sub-
mucosal tunnelling was performed (Fig. 2). The tunnel was 
extended across the LES and into the gastric cardia. Both 
circular and longitudinal muscle layers were cut in order 
to provide a 10–12 cm long full-thickness myotomy using 
the same ESD knife. Closure of the mucosal incision was 
achieved using haemostatic clips (Olympus, Japan). Each 
case was recorded by video and still pictures. A water-sol-
uble esophagogram was obtained the following day before 
initiating a liquid and soft diet. Patients were discharged 
home on day 2 or 3 if they were able to tolerate a soft diet 
without significant pain.

Follow‑up and outcome measures

All patients were systematically followed for 6 months after 
the procedure.

Fig. 2  Endoscopic view of 
two POEM procedures. In a 
treatment-naïve patient, the 
submucosal space (a) and 
muscle (c) are non-fibrotic, 
thus allowing easy tunnelling 
and myotomy. In contrast, in a 
patient who previously under-
went Heller’s myotomy, both 
submucosal tunnelling (b) and 
endoscopic myotomy (d) are 
more challenging. The arrow 
indicates surgical sutures from 
Heller’s myotomy (d)
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Post-procedural data included length of hospital stay, 
delayed adverse events, symptoms and Eckardt score, symp-
toms of gastro-oesophageal reflux disease (GERD), medi-
cation (e.g. proton pump inhibitors) at 3 and 6 months and 
manometry data at 6 months.

The main study endpoint was the comparison of the 
efficacy of POEM as a treatment of achalasia between the 
POEM1 and POEM2 groups. The main outcome measure 
was the proportion of clinical success at 6 months, defined 
as an Eckardt score of ≤ 3 [15], in the two groups.

The secondary endpoints were the technical success and 
procedural, post-procedural and late POEM-related morbid-
ity. The secondary outcome measures were the comparison 
between the two groups for completeness of the procedure, 
defined as a successful myotomy and tunnel closure, dura-
tion of the procedure adverse events that occurred intra-
procedure, post-procedure or late after the procedure, and 
length of hospital stay.

Adverse events were graded according to the American 
Society for Gastrointestinal Endoscopy (ASGE) lexicon 
[22]. Bleeding was defined as either a two-point haemoglo-
bin drop within 24 h or haematemesis and melaena requir-
ing either blood cell transfusion or control endoscopy. Intra-
procedure bleeding managed with haemostatic forceps was 
not recorded as a complication. Oesophageal perforation 
was defined as evidence of air or luminal contents outside 
of the GI tract, but, in accordance with literature [23], inci-
dental findings of capnoperitoneum, capnothorax or capno-
mediastinum on post-procedure imaging and subcutaneous 
emphysema were not considered as adverse events. Post-
procedural pain was defined as pain relieved by level 2 or 
3 analgesics.

Adverse events were considered mild if they led to a 
prolonged hospitalization of ≤ 3 nights. They were con-
sidered moderate if they led to a prolonged hospitalization 
of 4–10 nights, an admission to an intensive care unit for 
one night or if a repeated endoscopy or an interventional 
radiology treatment was needed. Adverse events were con-
sidered severe if they led to a prolonged hospitalization 
of more than ten nights, an admission to an intensive care 
unit for more than one night, if a surgical treatment was 
required or if these events led to a permanent disability. 
Post-procedural adverse events occurred within 14 days 
and late adverse events occurred more than 14 days after 
the POEM.

Statistical analyses

Quantitative variables were presented as the median and per-
centile (interquartile range: 25–75%). Categorical variables 
were presented as the number and percent of the cohort. The 
non-parametric Mann–Whitney test was used for continuous 

variables and non-parametric Pearson Chi-squared test or 
Fisher exact test were used for categorical variables. A p 
value < 0.05 was considered to be statistically significant. 
Statistical analyses were performed using JMP Pro Software, 
version 13.0.0 (SAS Institute Inc., Cary, NC, USA).

Results

Patient characteristics

From June 2015 to September 2018, 105 patients were 
included. The baseline characteristics of these 105 patients 
are listed in Table 1. The most frequent indication for POEM 
was type II achalasia (60%). None of the patients received 
opioids.

The study included a total of 52 (50%) POEM1 patients 
and 53 (50%) POEM2 patients. Of these POEM2 patients 7 
(13%) had been treated by Heller’s myotomy, 49 (92%) by 
pneumatic dilation and 4 (8%) by botulinum toxin injec-
tion. Several POEM2 patients had previously undergone 
multiple treatments: 6 (11%) patients had been treated by 
both Heller’s myotomy and dilation; one (2%) by both bot-
ulinum toxin injection and dilation. The average number 
of pneumatic dilations was 2.6 per patient.

The POEM1 and POEM2 patients were comparable 
according to baseline clinical and manometric character-
istics. Dysphagia was the main symptom in both groups. 
The proportion of patients with type III achalasia tended 
to be higher amongst POEM2 patients but the difference 
was not significant (6% versus 19%; p = 0.07). The gastro-
scope could not cross the esogastric junction in 23 (22%) 
patients and the oesophagus lumen appeared sigmoid-like 
or dilated in 8 (8%) patients. Oesophageal biopsy data 
were available for 71 (68%) patients and none exhibited 
eosinophilic oesophagitis. CT scans were performed for 23 
patients (22%), and no abnormalities were detected other 
than a sigmoid or dilated oesophagus.

Procedural data

The rate of complete procedures was comparable between 
POEM1 and POEM2 patients (100% versus 96%, respec-
tively; p = 0.50) (Table  2). A successful myotomy was 
achieved in all patients but a failure to fully close the tunnel 
opening using clips, due to severe submucosal fibrosis, led 
to a temporary placement of covered self-expanding metal 
stents (SEMS) in two POEM2 patients. Median procedural 
time was comparable between treatment-naïve patients 
[45 min (36–60)] and non-naïve patients [50 min (35–65); 
p = 0.16]. Length of myotomy and the number of clips were 
comparable between the two groups.
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Adverse events

Adverse events of POEM occurred in 20 patients (19%) 
(Table 3). Adverse events occurred intra- or post-proce-
dure in 10 (19%) patients in both POEM1 and POEM2 
groups. Of these adverse events, 13 were mild, 5 were 
moderate and 2 were severe, without any deaths. There 
was no difference between treatment-naïve and non-naïve 
patients. The most common adverse event was post-pro-
cedure pain which occurred in 6 (12%) POEM1 and 5 
(9%) POEM2 patients (p = 0.76). No significant bleed-
ing occurred. Two cases of mediastinitis requiring admis-
sion to an intensive care unit and classified as severe 
adverse events occurred: one (2%) in the POEM1 group, 
which was treated by surgical drainage and one (2%) in 
the POEM2 group, which was treated by radiological 

drainage, with no significant difference (p = 1.00). The 
median length of hospital stay was 3 days [3, 4] in both 
groups (p = 0.17).

Regarding late adverse events, symptomatic GERD 
occurred in 20% of patients overall, with 11 (25%) in 
the POEM1 group and 7 (16%) in the POEM2 group 
(p = 0.24).

Clinical efficacy

Data for 88 (84%) patients were available at 6 months after 
POEM (Table 4). Amongst these, 44 were POEM1 patients 
and 44 were POEM2 patients. Clinical success at 6 months 
was observed in 41 POEM1 patients (93%) and 37 POEM2 
patients (84%) without a significant difference (p = 0.18). 
The median post-POEM Eckardt score was comparable 

Table 1  Patient characteristics at baseline

IQR interquartile range, IRP integrated relaxation pressure, LES lower oesophageal sphincter, POEM peroral endoscopic myotomy
a Data missing for 19 patients
b Data missing for 23 patients

Overall population n = 105 POEM1 n = 52 POEM2 n = 53 p value

Age (years) median (IQR) 51.2 [38.2–64.8] 50.4 [30.5–61.1] 52.5 [42.3–67.1] 0.15
Gender (female) n (%) 40 (38) 22 (42) 18 (34) 0.38
Achalasia subtype n (%) 0.22
 Type I 25 (24) 13 (25) 12 (23) 0.82
 Type II 63 (60) 34 (65) 29 (55) 0.32
 Type III 13 (12) 3 (6) 10 (19) 0.07
 Unspecified 4 (4) 2 (4) 2 (4) 0.07

Usual weight (kg) median (IQR) 73 [63–84] 71 [61–81] 75 [64–85] 0.67
Weight loss (%) median (IQR) 5.7 [0–12.5] 6.9 [0-13.5] 3.0 [0–12.0] 0.17
History of autoimmune disease n (%) 16 (15) 8 (15) 8 (16) 1.00
History of extraoesophageal neoplasia n (%) 9 (9) 4 (8) 5 (10) 0.73
Duration of symptoms before POEM (months) median (IQR) 12.2 [6.0–27.2] 3.5 [2.8–5.8] 36.6 [11.3–60.2] 0.14
Baseline Eckardt score median (IQR) 6 [4–8] 7 [5–9] 6 [5–8] 0.32
Dysphagia as the dominant symptom at diagnosis n (%) 92 (89) 44 (86) 48 (92) 0.53
Preoperative LES pressure (mmHg) median (IQR)a 30.4 [20.5–44.6] 27.7 [17.5–39.0] 33.1 [23.0–49.3] 0.10
Preoperative IRP (mmHg) median (IQR)b 21.5 [16.1–26.7] 21.5 [16.6–28.5] 19.8 [13.8–26.6] 0.54
Presence of oesophageal stasis n (%) 55 (53) 29 (57) 26 (50) 0.49

Table 2  Procedural 
characteristics of POEM

IQR interquartile range, POEM peroral endoscopic myotomy

Overall 
population 
n = 105

POEM1 n = 52 POEM2 n = 53 POEM2 n = 53

Complete procedure n (%) 103 (98) 52 (100) 51 (96) 0.50
Procedural time (minutes) median (IQR) 45 [36–60] 45 [36–60] 50 [35–65] 0.16
Procedural time (minutes) median (IQR) 10 [8–10] 10 [8–10] 9 [8–10] 0.43
Number of clips used median (IQR) 6 [5–7] 6 [5–7] 6 [6, 7] 0.32
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between the two groups: one [0–2] in the POEM1 group 
versus one [0–2] in the POEM2 group. There was no sig-
nificant difference in the post-POEM IRP and LES resting 
pressure between the two groups (Table 4). The clinical effi-
cacy between the different subgroups of first-line treatment 
in POEM2 patients is shown in the Supplementary materials 
section. In patients with dilated and/or sigmoid oesophagus, 
clinical success at 6 months occurred in 5/7 patients (1 miss-
ing data). Clinical efficacy at 12 months was only available 
for 51 patients (49%), without any difference between the 2 
groups (81% in POEM1 and 80% in POEM2) (Supplemen-
tary material).

Discussion

The present work demonstrates that the efficacy, feasibil-
ity and safety of POEM are comparable between treatment-
naïve and non-naïve patients with achalasia. Firstly, the clin-
ical success rate at 6 months was at 93% in POEM1 patients 
and 84% in POEM2 patients without a significant difference 
between the two groups. Secondly, oesophageal myotomy 
was successfully performed in all patients; however, two 
POEM2 patients experienced a failure of tunnel closure by 
clips, which was successfully treated by oesophageal stent-
ing. Thirdly, the occurrence of procedural, post-procedural 

Table 3  Procedural and post-procedural adverse events of POEM

Overall popula-
tion n = 105

POEM1 n = 52 POEM2 n = 53 p value

Total adverse events n (%) 20 (19) 10 (19) 10 (19) 1.00
Severe adverse events n (%) 2 (2) 1 (2) 1 (2) 1.00
Mediastinitis with admission to an intensive care unit 2 (2) 1 (2) 1 (2)
Requiring surgical drainage and endoscopic stenting 1 (1) 1 (2) 0
Requiring radiological drainage 1 (1) 0 1 (2)
Moderate adverse events n (%) 5 (5) 2 (4) 3 (6) 1.00
Perforation requiring second endoscopy with clips used 2 (2) 2 (4) 0
Mediastinitis requiring endoscopic stenting 1 (1) 0 1 (2)
Failure to close the submucosal tunnel requiring endoscopic stenting 2 (2) 0 2 (4)
Sequela 0 0 0
Mild adverse events n (%) 13 (12) 7 (13) 6 (11) 0.78
Post-procedure pain 11 (10) 6 (12) 5 (9) 0.76
Symptomatic pneumomediastinum and pleural effusion with pneumonia 

(medical treatment only)
2 (2) 1 (2) 1 (2)

Length of hospital stay (days) median [IQR] 3 [3, 4] 3 [3, 4] 3 [3, 4] 0.17

Table 4  Outcomes and late adverse events at 6 months after POEM

GERD gastro-oesophageal reflux disease, IQR interquartile range, IRP integrated relaxation pressure, LES lower oesophageal sphincter, POEM 
peroral endoscopic myotomy
a Data analysed in 63 patients
b Data analysed in 61 patients
c Data analysed in 84 patients
d Data analysed in 83 patients

Overall population n = 88 POEM1 n = 44 POEM2 n = 44 p value

Clinical success (Eckardt score ≤ 3) n (%) 78 (89) 41 (93) 37 (84) 0.18
Post-operative LES pressure median  [IQR]a 12.8 [10.0–20.4] 11.9 [10.5–19.4] 15.2 [10.0–20.5] 0.73
Post-operative IRP median  [IQR]b 7.3 [4.7–11.3] 7.1 [4.6–9.8] 7.7 [4.7–13.2] 0.95
GERD symptoms n (%)c 18 (20) 11 (25) 7 (16) 0.24
Proton pump inhibitors used n (%)d 19 (22) 10 (23) 9 (20) 0.66
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and late adverse events and the length of hospital stay was 
not significantly different between the groups. Together, 
these results suggest that POEM could be proposed as a 
second-line treatment for patients with persistent symptoms 
after surgical or endoscopic treatment of achalasia.

Other studies have compared the feasibility and the out-
comes of POEM between treatment-naïve and non-naïve 
patients with achalasia [17, 24–27]. Indeed, a previous study 
compared the efficacy, feasibility and adverse event rates in 
three groups: treatment-naïve patients, patients with a his-
tory of submucosal injections or dilations and patients with 
sigmoid oesophagus or history of surgical treatment. In this 
latter group, the operative time was longer; however, the 
clinical success was comparable in all groups [24]. In our 
study, the imbalance between the numbers of patients who 
have previously been treated by dilation (n = 49), Heller’s 
myotomy (n = 7) and botulinum toxin injection (n = 4) pre-
vented us from performing statistical analyses on the effi-
cacy of POEM in different subgroups. Likewise, we could 
not compare the results of POEM in patients with sigmoid 
oesophagus to patients without dilated oesophagus. Results 
of a recent meta-analysis conducted mostly in Asian centres 
on 487 patients which investigated the efficacy of POEM 
as a second-line treatment are also in accordance with our 
results [25]. Recent guidelines from the American Society 
for Gastrointestinal Endoscopy (ASGE) and European Soci-
ety for Gastrointestinal Endoscopy (ESGE) [3, 5] suggest 
that in case of recurrence after treatment either pneumatic 
dilations, Heller’s myotomy or POEM can be performed. 
However, only low level of evidence of their efficacy exists 
due to the small number of studies. In this context, this case-
controlled study brings new evidence of the relevance of 
second-line POEM treatment.

Overall, the rates of severe adverse events and clinical 
success at 6 months were 2% and 89%, which are, respec-
tively, higher and lower than the rates reported by large 
series [14, 28, 29]. However, no death or sequela was noted 
in our patients. The rate of clinical success at 12 months 
was 80% (Supplementary material) but is subject to bias, as 
only 49% of patients could be evaluated in this retrospec-
tive work. Regarding efficacy, our results are in line with 
a previous prospective international European study [30] 
reporting 82% efficacy at 1 year, but are lower than those 
reported by a recent Japanese multicentre prospective study 
reporting 97% efficacy at 1 year [28]. However, this study 
was performed in very expert centres with a specific tech-
nique that included a double endoscope procedure and indo-
cyanine green injection in the submucosa. Other hypoth-
eses can explain our mixed results. Firstly, all consecutive 
patients were included regardless of age, comorbidities or 
the severity of the disease, providing real-life conditions. 
In our series, 17 patients (16%) over 70 years of age were 
included, whilst it has been reported that the rate of adverse 

events is slightly higher in elderly patients [31]. In addition, 
the proportion of associated diseases, such as cancer (9%) 
and autoimmune disease (15%), was high in our study. Sec-
ondly, all POEM cases performed by the operator, including 
the first cases, were reported. This might have affected the 
overall results, although the distribution of adverse events 
and the distribution of patients by group were homogene-
ous over time in our study (data not shown). Indeed, in the 
literature the results on the efficacy and morbidity depend 
on the number of interventions performed with an estimated 
number of procedures required to achieve proficiency vary-
ing between 15 [32, 33] and 100 [34]. Thirdly, the overall 
results in our series might also have been affected by the 
complexity of some of the patients’ previous therapies and 
the complexity of the disease. For instance, our series had a 
large proportion of type III achalasia, in 19% of non-naïve 
and 6% of treatment-naïve patients. It is worth noting that 
type III achalasia seems to be consistently more difficult to 
treat with the usual techniques [35–37] and both ESGE and 
ASGE guidelines suggest that in the case of type III acha-
lasia, POEM should be attempted as a first-line treatment 
[3, 38]. Another interesting point is that fibrosis caused by 
previous treatments led to a failure of tunnel closure using 
clips in two patients, which was successfully treated using 
oesophageal stenting. One patient had undergone 3 oesopha-
geal dilations and the other had been treated with botulinum 
toxin injection. The small number of patients in the different 
subgroups prevented us from performing an analysis of the 
adverse events according to the type of previous treatment. 
Other series have also reported comparable difficult cases 
[39] after multiple submucosal injections and dilations with 
the need of stent placement and prolonged hospitalization. 
Endoscopists should be prepared to manage these challeng-
ing cases and keep in mind the difficulty of the procedure. 
In addition, it should be noted that amongst the patients in 
symptomatic relapse at 6 months, four had a second success-
ful POEM, since a repeat POEM appears to be a safe and 
effective solution [36]. Future studies should address the 
question of the long-term efficacy of POEM as a second-line 
therapy for the treatment of achalasia.

The median length of hospital stay was similar in the 2 
groups. Although it may seem long compared with previous 
studies [32, 33], it is close to the length of stay observed 
in other series [14, 29]. It is worth noting that this series 
reflects the first cases of a single operator; the length of stay 
was long as a precaution. Also, patients often spent the night 
before POEM in the hospital because they did not always 
live near the tertiary centre where POEM was performed. 
They usually left the hospital the day after the procedure or 
the following day, depending on their tolerance.

In conclusion, POEM appears to be an effective, feasible 
and safe approach for patients who have undergone either 
endoscopic or surgical treatment for achalasia and can thus 
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be offered as a second-therapeutic line. Prospective long-
term follow-up to confirm these data is required.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00464- 021- 08767-6.
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