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Abstract
Background Per oral endoscopic myotomy (POEM) has emerged as a promising option for the treatment of achalasia. This 
study assessed POEM training process, outcomes, and improvement in quality of life after POEM performed by an inter-
ventional endoscopist (mentor) with trainees.
Methods We performed a retrospective review of data for patients who underwent POEM with involvement of trainees. 
Trainees were trained in performing mucosotomy, submucosal dissection, creating submucosal tunnel, identifying gastroe-
sophageal junction, myotomy, and closure of mucosal incision in a step-by-step fashion. Trainees’ performance on each step 
was evaluated by the mentor based on several key points in each step. The short form 36 (SF36) was obtained before and 
certain times after the primary POEM procedure was performed.
Results Sixty-two patients, 26 males and 36 females with a mean age of 59 years, who underwent POEM were enrolled. A 
checklist included all related items for each step was established. All trainees obtained competence within 6 cases for each 
step. 61/62 (98.3%) patients had a significant improvement in the Eckardt’s score post POEM: 9.3 ± 1.5 prior to POEM and 
2.6 ± 1.2 after the POEM (P = 0.001) and a decrease in mean lower esophageal sphincter pressure (LES): pre- and post-
procedure mean LES pressures were 28.5 ± 11.4 and 12.1 ± 4.5 mmHg, respectively (P = 0.001). The SF-36 questionnaire 
demonstrated a significant improvement in quality of life and comparable with those without trainees in other studies.
Conclusion This preliminary study showed for the first time that training for POEM can be performed in a step-by-step fash-
ion, learning mucosal incision, submucosal dissection, myotomy, and mucosal incision closure from an expert interventional 
endoscopist without increasing adverse events. The checklist for each step could be used as an important guide in training 
POEM. The outcomes of POEM in this study were similar to those reported by others without trainees. Further multiple 
center studies are needed to verify this training process and to establish a formal training protocol.
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Patients with esophageal motility disorders present with pro-
gressive dysphagia to solids and liquids, regurgitation, chest 
pain, and weight loss. Achalasia cardia is the best defined 
of the esophageal motility disorders characterized by failure 

of lower esophageal sphincter (LES) relaxation and aperi-
stalsis of the esophageal body [1–4]. Traditionally it has 
been treated either medically, endoscopically by botulinum 
injection into LES and pneumatic dilation or surgically with 
disruption of the lower esophageal sphincter [1–5]. The 
effect of botulinum injection is short lived and it is used 
only in patients who are poor candidates for other therapies. 
Pneumatic dilation and surgical myotomy have been effec-
tive in the treatment of achalasia, and have been shown to 
have similar outcomes at 2 years of follow-up [2, 4, 6–8]. 
Pneumatic dilation has been effective with type 1 and type 2 
achalasia but loses durability in long term, and is associated 
with 2–4% risk of esophageal perforation. Surgical disrup-
tion of the LES with laparoscopic Heller myotomy has been 
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effective. However, there is a 15% risk of acid reflux despite 
fundoplication. Dysphagia and inability to belch from fun-
doplication can cause significant discomfort for patients [2, 
9].

Per oral endoscopic myotomy (POEM) is currently being 
performed successfully worldwide in many centers for acha-
lasia cardia [10]. Since its advent in 2010 [11], worldwide 
adoption of the POEM procedure has progressed at a rapid 
rate. Published data suggest that POEM is safe and effective 
[10, 12–17].

POEM is a special endoscopic procedure being performed 
within a submucosal tunnel in the esophagus. Trainees for 
this procedure are not routine gastroenterological fellows 
or surgical residents, instead, they are usually advanced 
endoscopy trainees, who have completed their 3-year gas-
troenterology fellowship or 5-year general surgical training. 
There are no reports on how to train those advanced train-
ees in performing this special procedure and no data on the 
safety and efficacy of performing POEM in endoscopy units 
by Gastroenterologists with trainees. We report our single-
center experience-performing POEM in 62 symptomatic 
patients by an interventional endoscopist with trainees in 
the endoscopy unit at a major tertiary center and hopefully 
more studies will be followed to establish a unique training 
process for POEM in the future.

Materials and methods

The study was approved by institutional review board at 
Emory University School of Medicine. Beginning December 
of 2012, all patients who were evaluated at our institution 
for esophageal motility disorder, including achalasia, and 
who were candidates for pneumatic dilation or laparoscopic 
myotomy were offered POEM as part of a retrospective 
outcomes study. Exclusion criteria included an inability to 
tolerate general anesthesia and any contraindications to an 
endoscopy. Preoperative assessment of all patients included 
confirmation of a symptomatic esophageal motility disor-
der as defined by standard high-resolution manometry [18], 
standard upper gastrointestinal endoscopy, barium swal-
low, and chest computed tomography. The data collected 
included type of achalasia, Eckardt score, endoscopic data, 
length of myotomy, total duration of procedure, and intraop-
erative and postoperative complications. The Eckardt score 
is a clinically accepted system for evaluating achalasia both 
before and after treatment. Adverse events were graded 
based on ASGE lexicon’s severity grading system [19]. 
Short form SF 36 [20] data were obtained from consenting 
patients by either direct interview or a telephone interview 
prior to POEM, and at 1, 3, 6 months and 1 year Post POEM. 
Clinical success was defined by symptomatic improvement 
with Eckardt score of ≤ 3.

We used the Given Imaging ManoScan™ 360 High-Res-
olution Manometry system to assess esophageal motor func-
tion as well as resting and residual LES pressure/integrated 
relaxation pressure. After the manometry catheter is inserted 
into the nares and the distal tip appropriately passed into 
stomach, patients were placed in a semi-recumbent position 
and allowed to accommodate to the catheter. Next, a 30-s 
recording was made with the patient at rest without swallow-
ing. This interval is called the Landmark Frame™ (Given 
Imaging). During the Landmark Frame, the basal mean LES 
pressure is determined relative to the gastric pressure utiliz-
ing the esleeve software incorporated on the HRM system.

Trainees during the procedure

Each trainee worked closely with the training endoscopist 
(mentor). The mentor performed more than 50 POEM before 
the study. All four trainees had some experience with endo-
scopic submucosal dissection (ESD) prior to performing 
POEM cases. All trainees (one junior faculty and three 
advanced endoscopy fellows) participated in ESD of rec-
tal or gastric lesions, in at least 5 cases before performing 
POEM. Specifically, they were involved with performing the 
marking, incision, submucosal dissection, and closure, prior 
to performing POEM. All of them watched at least 3 POEM 
procedures before hands-on experience with the procedure. 
One of the trainee was a faculty. He completed his 3-year 
GI fellowship training 5 years prior to POEM training. He 
had performed thousands of EGD, colonoscopy, ERCP, etc. 
The other three were advanced endoscopy fellows. They 
completed their 3-year fellowship training, and had per-
formed hundreds of EGD and colonoscopies. Each of them 
had performed at least 100 ERCP and 100 EUS. None of 
them had performed POEM on animal models or cadavers. 
At the first step, they only participated in the establishment 
of submucosal tunnel by dissecting submucosal layer, then 
moved to participate in myotomy as the second step. In the 
third step, they started performing mucosal incision, the first 
and important step of the procedure, to create a submucosal 
tunnel orifice. This step is also the most time-consuming 
step in POEM procedure. Trainees closed each incision with 
endoclips in each case. All trainees were trained to use the 
Veress needle or angiocatheter to decompress symptomatic 
capnoperitoneum.

In addition, to assess the endoscopic performance skill 
on POEM, the mentor also asked and accessed the trainees’ 
knowledge in each step, and the trainees had to have the 
knowledge, and could have satisfactorily completed the step 
without any instructions from the mentor before they moved 
to the next step. A checklist for each step in POEM proce-
dure was established to comprehensively include all relative 
items in each step (Table 1). Finally, each trainee performed 
all steps with minimal or no input from the mentor.
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POEM procedure

All procedures (except two without trainees) were performed 
by the mentor along with trainees during the study period. 
All the procedures were performed under general anesthe-
sia in the endoscopy suite, with the patient in supine posi-
tion. Patient preparation and surgical technique have been 
described in our previous study and others [10, 21]. The 
same basic technique [21] was used for all cases. Patients 
were kept on clear liquids for 2 days prior to POEM and 
NPO after midnight prior to the day of planned POEM. 
Patients were administered 4.5 g of piperacillin/tazobactam 
intravenously or 500 mg of levofloxacin intravenously (if 
allergic to penicillin) during the procedure and during hospi-
talization. Oral antibiotics were prescribed on discharge for a 
total of 7 days. A gastroscope (GIF-H190; Olympus, Tokyo, 
Japan) with a transparent distal cap attachment (MH-588; 
Olympus, Japan) was used for all procedures. The esophagus 
was cleared of any retained particulate matter with water 
lavage and suction. A triangle tip knife (Olympus, Japan) 
was used to perform mucosal incision. Carbon dioxide was 
used for insufflation (UCR, Olympus, Japan) in all cases 
during the entire length of procedure. Coagrasper (FD-411 
QR, Olympus, Japan) was used to achieve hemostasis in 
the submucosal plane in the soft coagulation mode (ERBE, 
Germany).

The technique consisted of four basic steps: (i) Mucosal 
incision, (ii) Submucosal tunneling, (iii) Myotomy, and 
(iv) Mucosal incision closure. A submucosal bleb of 

normal saline dyed with methylene blue was created 10 cm 
above the endoscopically visualized GEJ in the posterior 
esophagus (5′O clock position) with an injection needle 
(23G, NM4004-042, Olympus, Japan). A 2-cm mucosal 
incision was made to facilitate entry into submucosal 
space. In the process of establishing a submucosal tun-
nel, repetitive cycles of dissection and injection with dyed 
normal saline are necessary to delineate the submucosal 
layer from the muscular layer and to avoid full-thickness 
perforation or mucosal injury. Careful electrocauteriza-
tion was used to create and extend a submucosal tunnel 
from 10 cm above the GEJ to approximately 2 cm past 
the GEJ into the gastric cardia. After a 12-cm tunnel had 
been completed, a distal-to-proximal or proximal-to-distal 
circular myotomy, not full-thickness myotomy, was per-
formed. Mucosal incision was closed with standard endo-
scopic clips (Resolution clip, Boston Scientific Corporate 
Marlborough, MA, USA) or (Instinct clips, Cook Medical, 
INC, Bloomington, IN, USA).

All patients were evaluated with gastrograffin swallow 
esophagogram on the first postoperative day if there were 
no complications. If normal, they were then started on a 
full liquid diet and subsequently discharged. They main-
tained this diet for 1 week and then were allowed soft 
food. Patients were followed up in clinic at 1 month post 
POEM. A high-resolution Manometry was performed at 6 
months post POEM and an EGD was performed 6 months 
post POEM.

Table 1  POEM training steps and protocol

a In our center, each trainee was trained at least once in needle decompression in either POEM procedure or other submucosal procedures

Steps Assessment parameters

Step 1: dissection, establishing a submucosal tunnel 1. Able to identify the orientation of the submucosal tunnel, including the location of the 
mucosal layer, the location of the muscular layer

2. Able to judge need for more submucosal injection while performing submucosal dissec-
tion to prevent inadvertent complications

3. Able to secure hemostasis with a knife or a coagulation forceps
4. Able to perform all above with out instructions and assistance from the mentor

Step 2: myotomy inside the submucosal tunnel 1. Continue all above listed in step 1
2. Able to identify gastroesophageal junction
3. Able to identify circular muscular layer
4. Able to identify longitudinal muscular layer
5. Able to perform myotomy either on circular muscular layer or full-thickness myotomy
6. Able to perform all above without instructions or assistance from the mentor

Step 3: creating a submucosal tunnel orifice 1. Continue all above listed in Step 1 and Step 2
2. Ability to raise a mucosal bleb with submucosal injection prior to performing muco-

sotomy incision
3. Able to enter submucosal tunnel efficiently after performing mucosotomy incision(2 and 

3 should take no longer than 15 min)
4. Able to perform all of the above without instruction and assistance from the mentor

Other trainings 1. Ability to safely close mucostomy incision with endoclips
2. Able to safely use a Veress needle to decompress symptomatic capnoperitoneum (even if 

it is not encountered)a

3. Able to perform all the above without instruction and assistance from the mentor
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Statistical analysis

Data were prospectively collected, and comparison of the 
pre- and post-procedure parameters were done. Normally 
distributed data were analyzed using a paired t test. The 
SF-36 was expressed as medians and analyzed using the 
Wilcoxon signed-rank test. A P value less than 0.05 was 
considered statistically different.

Results

General patients’ information and procedure 
outcomes

A total of 62 patients with esophageal motility disorder 
underwent POEM at our institution during the study period 
(Table 2). Of these 62 patients (mean age 59, range 36–85 
years, 26 men and 36 females), 13 patients had type 1 acha-
lasia, 47 had type 2 achalasia, 1 patient had type 3 achalasia, 
and 1 patient who could not undergo manometry was clas-
sified as hypertensive LES. The mean Eckardt’s score was 
9.3 ± 1.5 prior to POEM. Pre-procedure mean LES pressure 
was 28.5 ± 11.4 mmHg. Five patients had sigmoid esopha-
gus. Twenty-three patients (37%) had prior botulinum injec-
tion, five patients (8%) had prior balloon dilation, and four 

patients (6%) had prior Heller’s myotomy. They all had those 
therapies at least 3 months prior to the POEM procedure. 
POEM was successfully completed in all the patients and 
all patients underwent a posterior myotomy (5 o’clock posi-
tion). The mean myotomy length (± SD) was 7.5 ± 0.8 cm. 
Mean procedure time (min) was 77.6 ± 27.3 and length of 
hospital stay (days) was 2.8 ± 1 (Table 3).

There were four complications graded according to the 
ASGE lexicon of adverse events (Table 4); one patient 
needed chest tube placement for pneumothorax by car-
diothoracic surgery within an hour of POEM, one patient 
developed elevated troponins from thyroid storm following 
POEM secondary to undiagnosed hyperthyroidism.

Significant pneumoperitoneum developed in 1 patient 
intraprocedurally, which was successfully decompressed 
by the endoscopist with temporary placement of a Veress 
needle (Genicon, Winter Park, Fla). One patient had small 
volume hematemesis from ibuprofen intake 1 week after 
POEM, from incision site as seen on EGD which did not 
require any endoscopic therapy. Therefore, actually only two 
complications were directly associated with the procedure. 
Those advent events had no association with the trainees’ 
status. There were no cases of mucosal injuries or postopera-
tive leaks or infection in the submucosal tunnel.

Trainees’ outcomes

All four trainees were successful in step 1 after an aver-
age of 4.25 patients (range 3–6), step 2 with an average of 
4.0 patients (range 3–5), and step 3 with an average of 5.0 
patients (range 3–6). Three of the four trainees have started 
performing POEM independently. For each step in POEM, 
trainees needed 3–6 patients to acquire the adequate skill 
and completed the step, such as dissection, hemostasis, and 
myotomy, without instructions from the mentor. Finally, 
each of them performed two cases of entire POEM with the 
mentor, but without instructions from the mentor. There-
fore, the total threshold number to be able to perform POEM 
independently was about 20 cases for each trainee.

Clinical outcomes

Overall, patients who underwent POEM for achalasia had 
a significant improvement in dysphagia. The mean Eck-
ardt’s score was 9.3 ± 1.5 prior to POEM and 2.6 ± 1.2 

Table 2  Patients’ baseline demographics (n = 62)

Age (in years) 59 (36–85)
Gender
 Male:female 26:36

Race
 African American 25
 Asian 1
 Caucasian 36

Indication for POEM
 Achalasia 1 13
 Achalasia 2 47
 Achalasia 3 1
 Hypertensive LES 1
 Eckardt score pre POEM 9.3 ± 1.5
 Resting LES(mmHg) pre POEM 28.5 ± 11.4
 BMI (kg/m2) 27.3 ± 5.9

ASA class
 I 0
 II 47
 III 15

Prior therapy
 Botulinum injection 23
 Balloon dilation 5
 LHM 4

Table 3  Intraoperative and postoperative clinical outcomes

Procedure time (min) 77.6 ± 27.3
Length of hospital stay (days) 2.8 ± 1
Hemoclips (median: range) 4 (3–6)
Post POEM PPI use 8/62 (12.9%)
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after the POEM (P = 0.001), 2.2 ± 1.5 (n = 62) at 3 months 
post POEM (P = 0.001), 2.1 ± 1.7 (n = 57) at 6  months 
Post POEM (P = 0.001), and 2.1 ± 2.18 (n = 52) at 1 year 
post POEM (P = 0.001). Pre-procedure and post-proce-
dure mean LES pressure (n = 41) was 28.5 ± 11.43 and 
12.1 ± 4.5 mmHg, respectively (P = 0.001) (Fig. 1). Post-
operative GERD with PPI use was seen in 8/62 (12.9%). 
All patients started PPI the day of the POEM procedure 
and continued for 8 weeks. If patient had GERD symptoms, 
then PPI was continued as needed. Thirty-six (58%) patients 
underwent a follow-up EGD that was normal. Three patients 
had retained endoscopic clips that were removed endoscopi-
cally. No procedure-related adverse events were seen dur-
ing follow-up. Clinical success was defined by symptomatic 
improvement with Eckardt score of ≤ 3. One patient did not 
have any response after POEM procedure. Two patients had 
recurrence of symptoms, including dysphagia, regurgitation, 
etc, one month after POEM. One patient had recurrence of 

symptoms three months after POEM (characteristics of 
non-responders in Table 5). Two patients underwent repeat 
esophageal HRM, which revealed high resting LES pressure 
and opted for Heller myotomy. Two other patients refused 
any further interventions.

Improvement in quality of life

SF 36 data were obtained for 54 patient’s pre POEM, 54 
patients at 1 month post POEM, 52 patients at 3 months post 
POEM, 49 patients at 6 months post POEM, and 46 patients 
at 1 year post POEM. Outcomes for the eight domains of SF 
36 are shown in Table 6. The SF-36 questionnaire demon-
strated a significant improvement in quality of life in several 
domains. At 1 month (n = 54) all domains other than physi-
cal functioning and role limitation due to physical func-
tioning domains were significantly improved. At 3 months 
(n = 52) all domains other than physical functioning were 

Table 4  Grading and 
management of adverse events

a ASGE lexicon of adverse events

Adverse event ASGE severity 
 gradea

Management Length of 
hospital stay

Pneumoperitoneum Mild Verress needle 2
Tension pneumothorax Moderate Chest tube placement 3
Elevated troponin from undiagnosed 

hyperthyroidism
Moderate ICU care for 1 day 4

Bleeding Moderate EGD 1

Fig. 1  Outcomes with POEM

Table 5  Characteristics of non-
responders

Patient 1 Patient 2 Patient 3 Patient 4

Age 37 58 44 63
Gender Female Female Male Female
PrePOEM Eckardt’s score 9 8 7 8
Sigmoid esophagus No Yes No No
Achalasia type Type 1 Type 2 Type 2 Type 1
Previous therapy Botulinum injection Pneumatic dilation None Botulinum injection
Length of myotomy (cm) 7 7 7 7
Post POEM Eckardt’s score 9 3 2 2
Adverse event None None None None
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significantly improved. At 1 year (n = 46), bodily pain, vital-
ity, social functioning, and mental health were significantly 
improved (Fig. 2).

Discussion

POEM has emerged as a safe and effective alternative 
modality in the treatment of achalasia [10, 12, 22]. Tradi-
tionally, PD and LHM remained the mainstay of treatment 
with equal efficacy at 2 years [2]. POEM becomes more 
appealing than surgical myotomy since it avoids external 
incision and dissection of esophageal hiatus, thus allowing 
for early recovery and less pain with the procedure [13]. 
Moreover, the cost of performing POEM is significantly 
lower compared to surgical myotomy [9].

The main aims of the study were to evaluate training 
process, clinical outcomes, safety, and quality of life via 
the SF 36 questionnaire following POEM in a tertiary 
care endoscopy unit with trainee involvement. There is no 
report on how to train trainees in this particular procedure. 
There are limited data on the safety and efficacy of POEM 
in an endoscopy unit performed by gastroenterologists [9, 
16] and no data on the experience of POEM performed 
with trainees. Very few studies have reported validated 
Quality of Life inventories improvement with POEM 
(22/25). In the current study, we report using key points 
in each step of the POEM procedure to assess the trainees’ 
performance and the outcomes of POEM performed in an 
endoscopy unit with trainees. Trainees are experienced 
endoscopists, training to recognize the anatomy and ori-
entation inside the submucosal tunnel in the esophagus, 
which is the most important issue, rather than timing the 

Table 6  SF 36 Outcomes before and at different time periods after POEM

All scores expressed as median with interquartile range
PF physical functioning, RP role limitation due to physical health, BP bodily pain, GH general health, VT vitality, SF social functioning, RE role 
limitation due to emotional problems

SF 36 domain Pre POEM 
(n = 54)

1 month (n = 54) P 3 months (n = 52) P 6 months (n = 49) P 12 months 
(n = 46)

P

PF 85 (35–100) 87.5 (35–100) 0.10 85 (35–100) 0.83 85 (40–100) 0.77 85(50–95) 0.17
RP 75 (25–100) 100 (25–100) 0.479 100 (25–100) 0.008 100 (25–100) 0.01 100(25–100) 0.10
BP 62 (41–74) 74 (41–100) 0.005 74 (62–100) 0.006 74 (52–100) 0.003 62(62–80) 0.02
GH 52 (30–77) 67 (35–77) 0.006 72 (57–85) 0.001 72 (47–82) 0.001 72(47–82) 0.017
VT 60 (30–80) 70 (35–80) 0.001 75 (50–80) 0.009 75 (50–75) 0.004 65 (50–80) 0.007
SF 62.5 (37.5–75) 81.25 (50–100) 0.003 100 (50–100) 0.002 100(62.5–100) 0.001 100 (75–100) 0.01
RE 66.7 (33.3–100) 83.35 (33.3–100) 0.002 100 (33.3–100) 0.04 100 (33.3–100) 0.04 100 (33.3–100) 0.24
MH 64 (24–84) 76 (40–88) 0.004 76 (64–84) 0.0003 80 (64–84) 0.007 72 (64–88) 0.02

Fig. 2  Quality of life assess-
ment after POEM
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procedure, in training with this special procedure. To our 
knowledge, this is the first report of how to train trainees in 
POEM procedure and the outcomes of POEM performed 
with trainee involvement.

Trainees can be trained on animal models or cadavers. 
Trainees can be trained by performing a few proctored cases 
with an experienced endoscopist. The short-term training 
may not be sufficient and it tends to have relatively higher 
complications with the first 20 cases of POEM (Personal 
communication by Dr. Qiang Cai with POEM experts in 
Asia). One published paper suggested that a possible train-
ing process might first involve observation of POEM per-
formed by specialists, then training on non-survival and 
survival porcine models, followed by training in humans 
under specialist guidance and finally, performance of POEM 
in humans. However, it is only a suggestion and the paper 
did not provide any data to support this suggestion [23]. 
One study on 40 patients suggested mastery of operative 
technique in POEM is evidenced by a decrease in length of 
operation, variability of minutes per centimeter of myotomy, 
and incidence of inadvertent mucosotomies and plateaus in 
about 20 cases for experienced endoscopists. The study also 
suggested that the learning curve can be shortened with very 
close supervision and/or proctoring, but did not show how to 
supervise and/or proctor [24]. However, another study on 36 
patients showed that overall procedure time did not decrease 
with experience and may not be an important marker of pro-
cedural skill for POEM [25]. A more recently study showed 
efficiency was attained after 40 POEMs and mastery after 
60 POEMs, but did not mention the minimal numbers for 
trainees to be able to perform POEM alone [26].

Therefore, based on those spare information, there is no 
protocol on how to train trainees performing POEM. Since 
POEM is a unique endoscopic procedure and learners are 
usually experienced endoscopists, training process should 
be unique and how to access the competency should be dif-
ferent as well. The important things in performing POEM 
are to identify the anatomy, such as the mucosal layer, the 
muscular layer, and the gastrointestinal junction. Our study 
showed trainees, without experience in animal models or 
cadavers, performing POEM procedure step by step with 
an experienced mentor was safe and did not see any adverse 
events, such as inadvertent mucosotomies. Since making 
an incision to establish the entrance of a submucosal tun-
nel is an important/difficult step of the procedure, and any 
injury or perforation at this step may force earlier termina-
tion of the procedure, trainees should learn this step at the 
end of their training. In our experience, trainees should learn 
how to perform POEM in a step-by-step fashion, beginning 
with submucosal dissection, establish a sub mucosal tun-
nel; to myotomy; to making an initial incision to creating an 
entrance into the submucosal tunnel, prior to performing an 
entire procedure. Based on our experience from this study, 

a minimum of 20 cases will be needed to perform POEM 
independently.

In addition to the step-by-step training process, the out-
comes of the study with trainees are similar to that of other 
studies without trainees. Our study included patients who 
underwent prior botulinum injection (37%), pneumatic bal-
loon dilatation (8%), and surgical myotomy (6%). In the pre-
sent series, more than 90% of patients maintained an Eckardt 
score of ≤ 3 at 1-year follow-up. Symptoms recurred in four 
patients after POEM. Post POEM acid reflux needing con-
tinuation of PPI was seen in 8/62 (12.9%) of patients.

As described by authors in prior studies, performing 
POEM in endoscopy units is advantageous in many fronts, 
such as ergonomic design, familiar environment, ready avail-
ability of various trained personnel and equipment, less cum-
bersome than performing in operating room, time saving, 
and economic [9, 16] Our current series also confirms the 
safety profile of POEM performed by expert endoscopists in 
an endoscopy unit. There were no occurrences of mucosal 
injury or postoperative leaks. The explanation for no 
mucosal injury in this study could be the advantage of the 
step-by-step training in the study and trainees recognized the 
anatomy better under the tutoring of the mentor.

Few studies have reported positive improvement in 
QOL after POEM [27, 28]. In this study, we collected short 
form SF-36 QOL improvement data in patients undergoing 
POEM. Significantly, we have noticed an improvement in 
several domains of QOL assessment within 1 month after 
POEM. In our series, six domains of QOL assessment (by 
SF-36 from) have shown significant improvement post 
POEM. The improvement in scores in general health, vital-
ity, social functioning, and role limitation due to emotional 
problems is likely due to positively impacting eating habits, 
improving nutrition status, and emotional well-being [27]. 
Moreover, this explains the emotional component of suffer-
ing from achalasia besides dysphagia and chest pain as seen 
in a prior study [27]. Importantly, improvement in vitality 
contributes to overall well-being. It is not surprising to see 
any improvement in physical functioning and role limita-
tion due to physical health as these are not related acha-
lasia symptoms. QOL assessment with LHM has shown an 
improvement in vitality or energy/fatigue, mental health or 
emotional well-being, and general health only but has not 
shown an improvement in social functioning and role limi-
tation due to emotional problems [29, 30]. Our study con-
curs with prior reported improvement in both domains with 
POEM. These data reinforces the positive impact of POEM 
in patients with achalasia [27].

Limitation of the present study is its retrospective evalu-
ation in a single center with 4 trainees without any com-
parison groups. Although we perform symptom assessment 
and EGD if it was indicated, we do not routinely perform 
pH studies for the assessment of gastroesophageal reflux 
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disease (GERD) on all post POEM patients as is being done 
in some centers; thus, we do not have the true estimate of 
GERD post POEM.

In conclusion, despite some limitations, this is the first 
report on how to train trainees in performing POEM, via 
step-by-step assessment of key points in each step to judge 
the competency of this unique endoscopic procedure and 
the threshold number for trainees to perform POEM inde-
pendently is around 20 cases. In our experience, perform-
ing POEM with trainees is feasible, safe, and has excellent 
outcomes in a well-equipped modern endoscopy suite under 
general anesthesia. The items listed in the check list could 
be used as an important guide in training POEM. More stud-
ies, especially multiple center studies, are needed to estab-
lish a standard protocol for trainees to learn how to perform 
POEM.
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