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INTRODUCTION

Achalasia is an idiopathic, 
r e l a t i v e l y  r a r e  d i s e a s e , 
characterized by incomplete 
r e l a x a t i o n  o f  t h e  l o w e r 
esophageal sphincter (LES) 
during swallowing and loss of 
peristalsis in the distal esophagus 
or uncoordinated contractions 
in the rest of the esophagus 
[1-3]. Therapeutic options 
include pharmacological agents, 
endoscopic treatment and 
surgery, the endpoint being the 
forced relaxation of the LES and 
faster esophageal emptying [1, 4]. 
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ABSTRACT

Background & Aims: Achalasia is an esophageal motility disorder with many available therapies. Peroral 
endoscopic myotomy (POEM) is a therapeutic alternative to surgical myotomy, harboring significant potential 
short term advantages. Our aim was to analyze a single-series POEM’s learning curve, safety and efficiency 
over short, medium and long-terms in an East European Center.
Methods: This observational, prospective study was carried out in the Regional Institute of Gastroenterology 
and Hepatology, Cluj-Napoca, Romania. Patients with symptomatic achalasia (Eckardt score>3) and pre-op 
evaluations consistent with the diagnosis of achalasia were included. All POEMs were performed by a highly 
skilled endoscopist. All patients were allowed to eat 48 hours after POEM. An esophagography was performed 
in all patients to exclude any leakage. The patients were asked to return for follow-up at established intervals: 
1 month, 6 months, 12 months, and annually thereafter.
Results: 136 patients were included with an average duration of symptomatology of 36.75 months. The 
procedure was technically successful in all patients, while a clinical success rate was achieved in 87.5% (n=119) 
of patients after one POEM session. The success rate was 92.64% after 6 months, 91.17% after one year, 88.9% 
after 2 years, and 87.5% after 3 years or more; 12.5% of patients required additional treatment. Eighteen 
patients (13.23%) presented major early complications. Gastroesophageal reflux disease was encountered in 
16 patients immediately after POEM and in 22 patients at subsequent follow-ups. 
Conclusion: POEM is a safe and effective minimally invasive therapeutic option which can substitute surgical 
myotomy, having a high success rate and a low rate of adverse events in short, medium and long-term.

Key words: achalasia – peroral endoscopic myotomy – eastern Europe – learning curve.

Abbreviations: GERD: gastroesophageal reflux disease; GERD-HRQL: GERD-health related quality of life 
questionnaire; LES: lower esophageal sphincter; POEM: peroral endoscopic myotomy; PPI: proton-pump inhibitor.

Peroral endoscopic myotomy (POEM) is considered one 
of the go-to therapeutic procedures in achalasia, being faster, 
cheaper and as efficient as its surgical counterpart [5]. However, 
it is used in only a few centers around the world given that it is 
reserved for highly experienced endoscopists. Hungness et al.  
[6] and others [7–9] noticed that the learning curve for POEM 
reached a plateau after 15-20 interventions, with the outcome 
being based on efficacy.  

Although there are many centers that use POEM in Central 
and Western Europe, this technique is rare in Eastern Europe 
[11, 17], our center being the first and only one in Romania. 
We performed the first POEM in November 2013 [11] and 
reported the learning curve in 2015 [12]. 

We currently present the Romanian experience with POEM 
in a prospective study. Our main aims were to analyze the 
efficacy of the technique as well as its possible complications. 
Our secondary aims were to evaluate the clinical, radiological, 
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endoscopic and manometric improvement in patients at 1, 6 
and 12 months after treatment, and annually afterwards. 

METHODS

Consecutive patients with symptomatic achalasia admitted 
between November 2013 and February 2019 were included. 
Demographic data, symptom duration, previous treatment, 
length of hospital stay, procedural time, length of myotomy, 
preoperative and postoperative Eckardt scores and LES 
pressures were collected and analyzed. The type of achalasia 
was classified using the Chicago classification [1].

To quantify the clinical status and its improvement we 
used the Eckardt score, defined as the sum of dysphagia, 
regurgitation, chest pain and weight loss scores, each being 
assigned a value from 0 to 3 depending on its severity. 

All patients underwent POEM at the Regional Institute 
of Gastroenterology and Hepatology, Cluj-Napoca, Romania. 
Patients with symptomatic achalasia, defined as an Eckardt 
score of 4 and pre-op barium swallow, manometry and upper 
gastrointestinal (GI) endoscopy consistent with the diagnosis 
of achalasia were included. Exclusion criteria included 
premalignant or malignant esophageal lesions, patients 
with previous esophageal or gastric surgery, and those with 
esophageal varices or coagulopathy. 

All included patients provided written informed consent 
after receiving detailed verbal and written explanations of the 
procedure. In the case of patients under 18 years, consent was 
obtained from their parents.

Preoperative preparation consisted of a liquid diet for 48 
hours. For 24 hours before the procedure, the patient was 
placed on nil per os and a naso-esophageal tube was inserted 
in order to suction possible esophageal residue.

The same highly experienced gastroenterologist (M.T.)
performed all POEMs. All patients were placed under general 
anesthesia. CO2 was used for insufflation, and a high-definition 
gastroscope was inserted. After cutting the mucosal layer using 
a triangle-tipped knife (Olympus Co, Japan), a submucosal 
tunnel was created approximately 12 cm proximally to the 
esogastric junction and 3 cm into the stomach. Afterwards, 
myotomy of the circular muscular layer was executed starting 
at the level of the mucosal incision. For most patients, the 
myotomy was made on the anterior esophageal wall, between 
11 and 2 o’clock. If the patient had underwent previous 
treatment and significant fibrosis was seen at endoscopy, the 
myotomy was performed on the posterior wall, at 7 o’clock. 
Lastly, the mucosal breach was closed using endoscopic clips. 

All patients were kept nil per os for 24 hours after POEM. 
Intravenous antibiotics (Clindamycin 600 mg/day and 
Ceftriaxone 2g/day) and proton-pump inhibitors (PPIs) (80 
mg/day) were administered one hour before the procedure 
and continued for a minimum of 3 days after the procedure 
was completed.

On the first postoperative day, patients underwent a 
contrast swallow (Iopamiro 300, Bracco) to rule out a possible 
transmural perforation. If a perforation was excluded, patients 
were placed on a liquid diet for 24 hours with subsequent 
resumption of food intake. Patients were then discharged, 

placed on a soft diet for 14 days and instructed to use a daily 
double dose of PPIs for 4 weeks.

All patients were asked to return for follow-up at established 
intervals: 1 month, 6 months, 12 months, and annually 
thereafter. Reported symptoms specific to reflux disease were 
assessed according to the Gastroesophageal Reflux Disease 
Health Related Quality of Life Questionnaire (GERD-HRQL).  

Statistical analysis was performed using SPSS v.24 (SPSS 
Inc, Chicago, Illinois). Categorical variables were compared 
using a Fisher exact test. Relationships between preoperative 
and postoperative variables were assessed using a Spearman 
rank-correlation coefficient. Statistical significance was based 
on 2-sided, design-based tests evaluated at a p-value of 0.05.

RESULTS

One hundred thirty-six patients were included, with a 
mean age of 48 years; 48.52% (n=66) being male. The average 
duration of symptomatology was 36.75 months. One hundred 
three patients (75.73%) had symptoms for at least one year 
before the endoscopic intervention and 19 (13.97%) patients 
presented symptoms for at least 5 years (Table I).

Table I. Demographic data, clinical and manometric values before and 
after the procedure

Parameter Mean p

Male gender, n (%) 66 (48.52%)

Mean age (years) 48± 15.68 (range 4-87)

Mean symptoms duration 
(months)

36.75± 49.38 
(range 1-336)

Type of achalasia, n (%)

Type I 71 (52.2%)

Type II 42 (30.88%) N/A

Type III 12 (8.82%)

Unspecified 10 (7.35%)

Previous treatment n (%)

Pneumatic dilatation 23 (16.92%)

Botulinum toxin 1 (0.72%)

Heller myotomy 9 (6.61%)

Mean LES pressure (mmHg)

Before 45.51 ± 17.48 (range 20-90)

After 11.22 ± 9.41 (range 0-45) <0.001

Mean POEM Eckardt score

Before 7.72 ± 1.79 (range 4-12)

After 0.85 ± 1.33 (range 0-8) <0.001

Mean CRP values (mg/L)

Before 0.74 ± 1.29 (range 0.28-6.79) <0.001

After 4.66 ± 3.83 (range 0.29-17.11)

Mean WBC count (cells/μL)

Before 6990.53± 1931.91 
(range 6660-13930)

After 11840.23± 4368.65 
(range 5083-30410)

<0.001

LES: lower esophageal sphincter; CRP: C reactive protein; WBC: white 
blood count
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Based on high-resolution manometry, type I achalasia was 
present in 71 patients (52.2%), type II in 42 patients (30.88%) 
and type III in 12 patients (8.82%). The remaining patients 
had an unspecified type of achalasia, as manometry was 
inconclusive. Thirty-three patients (24.26%) had underwent 
previous therapy (Table I).  

In 131 (96.32%) cases, myotomy was performed on the 
anterior esophageal wall, while in 5 patients (3.67%) the 
posterior wall was chosen. Mean procedural time was 65±28.76 
minutes. The mean myotomy length was 15.5±4.19 centimeters 
and the mean number of clips used to close the mucosal breach 
was 7±5.57 (Table II). The procedure was technically successful 
in all patients. 

The learning curve was considered to have a cut-off of 
20 cases, as noted in previous reports [7, 8]. The risk for 
major complications increased when the procedures were 
performed during the learning curve (OR=4.760, p<0.05). 
The rates of minor complications  were not influenced by 
the learning curve (p=0.259). However the duration of 
the intervention shortened as the operator became more 
proficient (p<0.001).  

Average duration of follow-up was 33.39 months; 88.23% 
(n=120) of patients returned for the 1-month follow-up, 73.52% 
(n=100) at 6 months, 67.64% (n=92) at one year, 56.35% (n=78) 
at two years and 40.44% (n=55) at three years or above. Sixteen 
patients were lost to follow-up. 

The mean Eckardt score at one month was 0.85 (95%CI: 
0.62-1.09) and the corresponding pressure was 11.22 mmHg 
(95%CI: 9.54-12.92) (Figs. 1 and 2). Clinical success rate, 
defined as an Eckardt score ≤ 3, was achieved in 87.5% (95%CI: 
80.21-94.78%) of patients after one POEM session. 

The main late complication was GERD, 16.17% (n=22) 
of patients reporting symptoms of reflux and esophagitis was 
encountered in 10 patients (7.35%) at one month. 

Subsequent Eckardt scores and LES pressures are 
illustrated in Figs. 1 and 2. During follow-up, both mean 
Eckardt score and LES pressure slightly increased. 

The success rate of POEM was 92.64% (95%CI: 88.2-96.99) 
after 6 months, 91.17% (95%CI: 86.3-95.88%) after one year, 
88.9% (95%CI: 83.62-94.17) after 2 years, and 87.5% (95%CI: 
80.21-94.78%) after 3 years or more. The success rate for type I 
achalasia was 88.73% (95%CI: 81.33-96.06%), 85.71% (95%CI: 
75.11-96.28%) for type II and 83.33% (95%CI: 62.24- 100%) 
for type III. Clinical success was achieved in 88.88% (95%CI: 
74.37-100%) of elderly patients (>65 years old), and 100% in 
those less than 18 years of age. 

Table II. Procedural data and outcome in our patients

Mean operative time (minutes) 65± 28.76 (range 35-180)

Mean myotomy length (cm) 15.5± 4.19 (range 5-18)

Mean number of clips 7± 5.57 (range 3-24)

Orientation of myotomy, n (%)

Anterior 131 (96.32%)

Posterior 5 (3.67%)

Mean hospital stay (days) 4.08± 2.26 (range 1-14)

Early minor adverse events, n (%)

Subcutaneous emphysema 13 (9.56%)

Pneumothorax 1 (0.73%)

Pneumoperitoneum 50 (36.76%)

Early major adverse events, n (%)

Bleeding 3 (2.2%)

Esophageal leakages 9 (6.61%)

Gastric leakages 3 (2.2%)

Clip dislodgement 5 (3.67%)

Arrhythmias 2 (1.57%)

GERD (%) 18 (13.23%)

Post-POEM treatment, n (%)

Pneumatic dilatation 16 (11.76%)

Redo-POEM 1 (0.73%)

Early complications were divided into minor, meaning 
those associated with insufflation and major, represented 
by bleeding, perforations, leakages, arrhythmias and clip 
dislodgement.

Fifty-seven (41.91%) patients had insufflation-associated 
events: 9.56% (n=13) had subcutaneous emphysema, 
0.73% (n=1) had pneumothorax and 36.76% (n=50) had 
pneumoperitoneum, half of them required percutaneous 
drainage.

Eighteen patients (13.23%) presented major early 
complications, all of which were managed endoscopically. 
These adverse events were represented by: bleeding, esophageal 
leakage, gastric leakage, clip dislodgement and procedural 
arrhythmias (Table II). Leakages were closed using endoclips 
and in one case, a fully covered esophageal stent was used, as 
the mucosal defect was too large. The stent was kept in place 
for 10 days and subsequently removed. 

Mean hospital stay was 4.08 days (range 1-14). No surgical 
conversion was required and the mortality rate was 0.

Fig. 1. Average Eckardt scores at baseline and following POEM at 
one, six, 12, 24 and 36 months.

Fig. 2. Average LES pressures at baseline and following POEM at one, 
six, 12, 24 and 36 months.
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Endoscopic features of reflux esophagitis were observed in 
18 (13.23%) of patients at subsequent follow-ups. 

Seventeen (12.5%) patients required additional treatment, 
as Eckardt scores were >3 at various points during follow-up. 
Sixteen (11.76%) patients underwent follow-up pneumatic 
dilatation, while in one patient another POEM session was 
required. 

DISCUSSION

Peroral endoscopic myotomy is still developing, having 
been recently introduced as an alternative treatment of 
achalasia. Even if this procedure has seen exponential growth, 
published data is still limited. The International POEM Survey 
demonstrated that it represents a shift in achalasia therapy, 
an effective natural orifice transluminal endoscopic surgery 
approach to LES myotomy [13].

Laparoscopic Heller myotomy was considered the standard 
surgical procedure for achalasia, with success rates ranging 
between 88% and 95% [14] and favorable long-term results 
[15]. In a multicenter study which included 75 patients with 
achalasia and compared the clinical response of POEM (n=49) 
to laparoscopic Heller myotomy (n=26), the former had better 
outcomes with more symptom relief and less adverse events 
[16]. At the same time, other studies concluded that the two 
procedures are similar regarding clinical success and GERD 
rates [17-19]. 

Choosing the correct treatment for the elderly as well as 
for children is an ongoing debate. In the elderly, on account of 
associated diseases, endoscopic treatment is used as the first 
line. The clinical success rate in our study for this subgroup 
was similar to the overall success rate [20, 21]. 

Regarding children, we performed POEM in 4 patients 
under 18 years, with the youngest being 4 years old. Over follow-
up, none of the four patients required additional treatment 
after POEM. The efficiency of POEM for pediatric patients 
with achalasia seems to be better compared with pneumatic 
dilatation [21] with Nabi et al. presenting a clinical success of 
POEM therapy in over 95% for patients under 18 years old [22].  

For patients who underwent surgical treatment, but without 
clinical improvement, several treatment options have been 
tried. Surgical re-intervention is not the best choice, due to local 
adhesions and tissue fibrosis. Posterior surgical myotomy is 
not technically feasible, with a high risk of secondary failure or 
complications, such as esophageal perforation [23]. Endoscopic 
myotomy can be performed on the posterior wall or on the 
opposite side of the initial incision, with good results regarding 
symptom regression and no additional adverse events [5, 21, 
24-28], certifying that previous treatment does not necessarily 
influence the therapeutic failure. These results were confirmed 
by other studies as well [7, 15, 27, 29].   

Full thickness myotomy is the basis for conventional surgical 
myotomy. However, the muscle layer responsible for achalasia 
is the circular one, making full thickness myotomy unnecessary 
[30-32]. In a study that compared the efficacy and safety of full 
thickness myotomy with selective circular myotomy for 123 
patients with severe achalasia, no differences between the two 
groups were observed in terms of Eckardt score improvement, 
esophageal diameter or adverse events [31]. Wang et al. [4, 

33, 34] described a shorter procedural time for full thickness 
myotomy versus selective circular myotomy, however the results 
published by a comparative study demonstrated that GERD 
is more common in the group with full thickness myotomy 
[34]. The longitudinal muscle fibers are part of the antireflux 
mechanisms, which are preserved when performing a selective 
myotomy, reducing the risk of GERD. All POEMs in our study 
were performed by selective circular myotomy and the incidence 
of GERD was 13.23%, versus the rate of 60% described by Duan 
et al. [31] by performing full thickness myotomy.

Gastric myotomy favors esophageal reflux, especially in the 
case of extensive ones [35]. However, to provide an adequate 
relief of symptoms, a gastric myotomy of 2-3 cm is required. 
This has not been associated with a higher incidence of GERD 
[36, 37]. In our study, the mean length of gastric myotomy was 
2.79 cm, and so patients were not exposed to a higher risk of 
GERD [37]. 

When compared to surgical standard treatment, POEM 
appears to have lower rates of side effects (6% vs. 27%) [16], and 
mortality (0.025% vs. 0.3%) [30]. Side effects associated with 
insufflation are frequently asymptomatic and have an incidence 
between 0% and 72% [3]. If symptomatic, pneumoperitoneum 
or pneumothorax can be drained, whereas subcutaneous 
emphysema rarely needs to be treated [3, 9, 10, 42, 47, 48]. 
In our study, CO2 was used in all interventions, which has 
contributed to the absence of symptoms in most patients, 
as it is easily and hastily absorbed. Yang et al. [40], based on 
CT findings after POEM, described similar incidences for 
air-associated complications while Wang et al. [33] detected 
insufflation-related complications in only 10.2% of the  patients.

Concerning bleeding, some authors described rates of up 
to 17% [7, 38], while in our study the incidence was 2.2%. The 
rates for perforation and clip dislodgement were similar to 
other studies [7, 41].

Gastroesophageal reflux disease is the most frequent side 
effect of POEM, as well as of surgical myotomy, with similar 
reported prevalences [44]. The endoscopy allows the access 
to the muscular layer through the submucosal tunnel, leaving 
the surrounding structures intact [5, 30]. Although when 
performing POEM the antireflux structures are preserved, 
GERD may still occur, which is why endoscopic fundoplication 
can be associated [25, 30]. 

In our study, given that our patients were still receiving 
PPIs at the 4-week follow-up, we could not quantify GERD 
using pH-metry. However, no patient admitted to having 
heartburn, retrosternal pain or regurgitation, while endoscopic 
signs of esophagitis were encountered in only 10 cases. Based 
on symptoms, the incidence of GERD during the follow-up 
period was 16.17%, but the symptomatology was controlled 
with standard PPI doses. Ali Khan et al. [46] and Khashab et 
al. [35] described similar rates, with an incidence between 14-
16.7%, while in other studies GERD was more frequent, with 
rates of around 40% [1, 8, 25, 41].

For 17 patients, the primary treatment with POEM failed, 
but symptoms were subsequently relieved either by pneumatic 
dilatation or redoing the POEM. In one patient we performed 
a redo-POEM because the initial myotomy was incomplete and 
the patient presented a post-POEM Eckardt score identical 
to the one before intervention. Hoppo et al. [2] presented 
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favorable results after a second intervention, but with a longer 
operative time [6, 22], a finding that we also noted, and which 
might be related to a more difficult esophageal dissection.

With a mean follow-up of 33.39 months, the therapeutic 
success (87.5%) we achieved seems to remain steady, proving 
that POEM is a safe and effective long-term procedure. Our 
results are similar to other studies where symptom relief was 
noted in 82.4-91.3% of patients [24, 41, 47].

There was an increase in Eckardt score during follow-up 
(from 0.85 at one month to 1.07 for the last Eckardt score), but 
without statistical significance. Similar situations were reported 
by Teitelbaum et al. [48] and Filicori et al. [49], but statistical 
significance was reached in those studies. This increase could 
be attributed to a partial relapse of the disease. However, the 
recurrence could also be attributed to GERD, which presents 
some common symptoms to achalasia.

Few centers in the world have adopted POEM, our country 
being one of the few ones in Eastern Europe. Due to the 
frequency of the disease, as well as the complexity of achieving 
surgical-like performance, our center is the only one in 
Romania that published data about POEM. Data centralization 
in a single-center leads to a substantial decrease in the risk of 
analytical errors.

The number of technical errors and procedural duration 
tend to decrease after overcoming the learning curve [6]. 
Martinek et al. [8] did not show significant differences in 
effectiveness of therapy or duration of the procedure after 
overcoming this curve. Teitelbaum et al. [42] concluded that 
the duration of the procedure is not a standard of surgical 
skill for POEM while Liu et al. [43] described a reduction in 
interventional time after 70 cases. 

CONCLUSIONS

POEM is a safe and effective minimally invasive therapeutic 
option which can substitute surgical myotomy, having a high 
success rate and a low rate of adverse events in short, medium 
and long-term.
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