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MAIN RECOMMENDATION

1 A POEM equipment checklist should be used before
commencing the procedure to ensure the availability and
proper functioning of all necessary materials.

2 A thorough esophageal cleansing before mucosal inci-
sion is mandatory. There should be no residual dietary
liquid or food in the lumen.

3 Use at least 5-10mL of lifting agent, which should be
injected using a needle at the desired point where the
mucosotomy will commence.

4 To create the mucosotomy, the first incision should be
made at the site of previous injection with the fewest possi-
ble taps on the electrosurgical unit using a cutting mode,
with the knife tip at 45-80° to the mucosal surface.

5 After adequate submucosal injection (through a needle
or knife), the incision should be extended by 1.5-2cm in
the longitudinal axis from cranial to caudal, in the planned
direction of the tunnel.

6 Dissection within the tunnel should be performed using
sequential injection of saline and chromic dye (if available

using the knife jet function) and dissection with the knife.
Pushing the endoscope forward gently against the advanc-
ing submucosa-muscularis propria interface is important
to facilitate mucosal tunneling.

7 The myotomy should be performed in a cranial to caudal
manner, starting 2cm or more below the caudal extent of
the mucosotomy site.

8 ESGE recommends that the myotomy should be exten-
ded 2-3 cm distal to the gastroesophageal junction to allow
complete disruption of the lower esophageal sphincter.

9 ESGE recommends that POEM can be performed on either
the anterior (1-2 o’clock in supine position) or posterior (5-
6 o’clock) side.

10 ESGE recommends that the myotomy length should be
tailored to the disease being treated, with evidence favor-
ing short esophageal-side myotomy if indicated because of
decreased adverse events and procedure times.

11 ESGE recommends the use of through-the-scope clips
for mucosal closure owing to their high efficacy and avail-
ability, and lower price compared with other closure
methods.

12 Mucosal injury during POEM should be proactively
sought during the procedure and particularly before com-
pletion. Mucosal injury can be represented on a spectrum
from whitening of the overlying mucosa to a full-thickness
perforation.

13 ESGE recommends performing POEM using low flow
CO, insufflation.

14 In the absence of adverse events, resume fluids on day
1, soft diet on day 3, and normal diet on day 7 post-POEM.

15 ESGE recommends against the routine use of standard
or computed tomography fluoroscopic esophagrams after
POEM in asymptomatic patients.

ABBREVIATIONS

AE adverse event

cT computed tomography

ESD endoscopic submucosal dissection

ESGE  European Society of Gastrointestinal Endoscopy

GEJ gastroesophageal junction

GERD gastroesophageal reflux disease

GRADE Grading of Recommendations Assessment,
Development and Evaluation

HRM  high resolution manometry
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LES lower esophageal sphincter

OR odds ratio

oTS over the scope

POEM peroral endoscopic myotomy
PPAT  Precision POEM Assessment Tool
PPI proton pump inhibitor

RCT randomized controlled trial

TTS through the scope
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SOURCE AND SCOPE

This manuscript represents the outcome of a formal Del-
phi process resulting in an official Position Statement of
the ESGE and provides a framework to develop and main-
tain skills in POEM. This curriculum is set out in terms of
the environment for training, the theoretical knowledge
and practical skills required for completion of training,
and how competence should be defined and evidenced
prior to independent practice.

1 Introduction

Achalasia is an esophageal motility disorder, characterized by
the failure of the lower esophageal sphincter (LES) to relax
properly, associated with loss of peristalsis leading to impaired
movement of food and liquid from the esophagus into the
stomach [1-3]. The incidence of achalasia is approximately 1.6
cases per 100000 and it usually presents between the ages of
25 and 60, with men and women equally affected [4]

The treatment of achalasia is aimed at lowering the resting
pressure of the LES [5]. Recent European guidelines suggest
that peroral endoscopic myotomy (POEM) has comparable ef-
ficacy to graded pneumatic dilation and laparoscopic Heller’s
myotomy, and that treatment decisions in achalasia should
be made based on patient-specific characteristics, possible
adverse events (AEs), and a local expertise [1, 2].

This second part of this curriculum is focused on the tech-
nical act of performing POEM and includes a deconstructed
approach that is amenable to standardized training. A com-
petency assessment tool based on the curriculum is also
provided at the end of the document. At present, no other
such document exists for training in POEM in Europe.

2 Methods

The methods used to draft this manuscript are as described in
the curriculum Part I [6], with the taskforces having the same
membership (Appendix 1s, see online-only Supplementary
material).

The specific PICO questions and search strategies for Part Il
are available in Appendix 2s. Subsequently, taskforces evalu-
ated the available literature (Table1s) using the Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) system. The GRADE system was used to assess the
quality of evidence by study outcome and overall certainty, as
well as to grade the recommendations. The quality and risk of
bias of individual studies were assessed using the ROB-2 scale
for randomized controlled trials (RCTs), the Newcastle-Ottawa
Scale or Robins-I for observational studies, and the QUADAS-2
tool for diagnostic accuracy studies. Where necessary, the
authors performed their own meta-analyses to supplement
those previously published (Appendix 3s).

The outcomes of each voting round are detailed in Appendix
4s. » Table1 gives the list of recommendations that finally
achieved consensus.

3 POEM preparation

3.1 What is the required equipment? Is a
preprocedure checklist required?

1 RECOMMENDATION

A POEM equipment checklist should be used before com-
mencing the procedure to ensure the availability and
proper functioning of all necessary materials.

Good practice statement.

Level of agreement 91 %.

The materials needed for POEM are summarized in » Fig. 1.
No studies to date have specifically assessed the impact of an
equipment checklist on POEM outcomes. It is however impor-
tant to consider that indirect evidence from various medical
contexts suggests that the implementation of checklists can
yield several benefits, including improved team communica-
tion, reduced medical errors, and a potential decrease in the in-
cidence of AEs [7]. As a result, both the ESGE and the European
Society of Gastroenterology and Endoscopy Nurses and Associ-
ates (ESGENA) recommend the incorporation of safety check-
lists into all endoscopic procedures. The verification of the
availability and functionality of endoscopy equipment is an
integral component of these checklists [7].

3.2 What type of electrosurgical knife is
recommended?

2 RECOMMENDATION

The shape of the tip of the electrosurgical knife should be
based on local expertise and availability.

Good practice statement.

Level of agreement 94 %.

3 RECOMMENDATION

ESGE suggests using waterjet integrated electrosurgical
knives for POEM.

Weak recommendation, very low quality evidence.

Level of agreement 80 %.

Traditionally, POEM has been performed with triangle-tip
electrosurgical knives [2]. The use of scissor- and needle-type
knives has been reported in several cohorts with excellent
results [8,9]. We did not identify any studies directly compar-
ing the outcomes of POEM based on the shape of the knife’s
tip. It appears unlikely that the choice of tip shape significantly
influences the efficacy or safety of the procedure. As such, this
decision should be made based on local expertise and the avail-
ability of specific instruments [2].
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» Table1 Table of recommendations.

Recom- Recommendation
mendation
number

POEM preparation

1 A POEM equipment checklist should be used before commencing the procedure to ensure the availability
and proper functioning of all necessary materials

2 The shape of the tip of the electrosurgical knife should be based on local expertise and availability
3 ESGE suggests using waterjet integrated electrosurgical knives for POEM
4 The settings provided by the manufacturer of the electrosurgical unit should be favored, tailored to the

specific type of knife and coagulation forceps being used

5 ESGE suggests that patients adhere to a clear liquid diet for a minimum of 48 hours and abstain from all
oral intake (nil by mouth) for at least 8 hours prior to the procedure. This fasting period may be increased
according to the amount of esophageal food retention upon upper gastrointestinal endoscopy or the
detection of a sigmoid-type esophagus in the previous work-up

6 ESGE recommends managing antithrombotic therapy by assessing the patient’s thrombotic risk and
recognizing POEM as a procedure with a high risk of bleeding

7 ESGE recommends counseling patients on antithrombotic therapy undergoing POEM about the higher risk
of bleeding
8 ESGE recommends a single prophylactic antibiotic dose before POEM. The selection and dosage of anti-

biotics should align with local and national protocols
Cleaning and inspection

9 Athorough esophageal cleansing before mucosal incision is mandatory. There should be no residual dietary
liquid or food in the lumen

10 Any observed obstructive esophageal spastic segment during endoscopy should be documented, with an
evaluation of its correlation with HRM and imaging test findings

11 POEM operators should plan the procedure and aim to identify the following anatomical landmarks: the
upper esophageal sphincter, the spine, and the GE]

12 POEM operators should clearly distinguish between the anterior and posterior walls of the esophagus before
the mucosal incision

Mucosal incision

13 Use at least 5-10 mL of lifting agent, which should be injected using a needle at the desired point where the
mucosotomy will commence

14 ESGE suggests the use of saline instead of colloids for submucosal tunneling owing to its lower cost and
because a lasting submucosal injection is not generally needed for POEM

15 The use of a chromic dye during submucosal tunneling facilitates the identification of vessels and the
correct dissection plane

16 The use of adrenaline in the submucosal solution is not advisable owing to the low risk of severe intra-
procedural bleeding during POEM and the potential risk of AEs

17 To create the mucosotomy, the firstincision should be made at the site of previous injection with the fewest
possible taps on the electrosurgical unit using a cutting mode, with the knife tip at 45-80° to the mucosal
surface

18 After adequate submucosal injection (through a needle or knife), the incision should be extended by

1.5-2 cm in the longitudinal axis from cranial to caudal, in the planned direction of the tunnel
Submucosal tunneling

19 The submucosa should be carefully trimmed at the caudal end of the incision to widen the tunnel opening
and facilitate entry

20 Atransparent distal endoscope attachment facilitates access to and dissection of the tunnel. It should be
used to protect the mucosa from thermal injury during trimming as mucosal injury may hamper closure

Quality of evi-
dence;

Strength of
recommendation’

Weak;
Very low

Weak;
Very low

Strong;
Low

Strong;
Very low

Strong;
Very low

Weak;
Very low
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> Table 1

Recom-
mendation
number

21

22

23

24

25

Myotomy

26

27

28

29

30

31

32

33

34

Mucosal closure

35

36

Adverse events

37

38

(Continuation)

Recommendation

Dissection within the tunnel should be performed using sequential injection of saline and chromic dye (if
available using the knife jet function) and dissection with the knife. Pushing the endoscope forward gently
against the advancing submucosa-muscularis propria interface is important to facilitate mucosal tunneling

The distance between the incisors and the GE] should be assessed before starting the POEM procedure

The following observations are useful to identify the GEJ: (i) the appearance of palisade veins on the mucosal
side of the tunnel; (ii) an increased vascularity and presence of “spindle-shaped veins”; (iii) the narrowing of
the lumen associated with resistance to endoscope passage, followed by the sudden increase in the sub-
mucosal space with the appearance of large perforating vessels (“two penetrating vessels”) and oblique
gastric muscle bundles (“sling fibers”); (iv) the observation of a dye-stained bulge upon retroflexion in the
gastric cardia; and (v) transillumination by a second endoscope

The submucosal tunnel should be extended at least 3 cm distal to the GE] to allow a gastric myotomy of
acceptable length

ESGE suggests using a combination of anatomical landmarks to identify the GEJ (see Recommendation 23),
and consideration of the double-scope method in cases of doubt or altered anatomy to confirm the correct
extension of the submucosal tunnel into the stomach

The myotomy should be performed in a cranial to caudal manner, starting 2cm or more below the caudal
extent of the mucosotomy site

The myotomy should be performed using mucosal to adventitial or adventitial to mucosal approaches, or a
combination

ESGE recommends that POEM can be performed on either the anterior (1-2 o’clock in supine position) or
posterior (5-6 o’clock) side

ESGE recommends against performing POEM in the same orientation as a previous surgical or endoscopic
myotomy

ESGE suggests that either a full-thickness or selective myotomy approach is acceptable because of their
similar rates of intraprocedural AEs, reflux on post-POEM pH-monitoring studies, and erosive esophagitis,
but that full-thickness myotomy may be faster to perform

ESGE recommends that the myotomy should be extended 2-3 cm distal to the GE] to allow complete
disruption of the lower esophageal sphincter

ESGE recommends that the myotomy length should be tailored to the disease being treated, with evidence
favoring short esophageal-side myotomy if indicated because of decreased AEs and procedure times

For types | and Il achalasia, ESGE recommends an esophageal myotomy length of 4-7 cm and a gastric
myotomy length of 2-3 cm in view of shorter procedure times, similar efficacy, and similar rates of AEs

For type lll achalasia and other spastic esophageal motility disorders, ESGE recommends tailoring the length
of the myotomy to the length of the spastic segment

ESGE recommends the use of TTS clips for mucosal closure owing to their high efficacy and availability, and
lower price compared with other closure methods

ESGE suggests that OTS clips and endoscopic suturing can be considered if closure with conventional TTS
clips fails

Prophylactic hemostasis for nonbleeding vessels should be guided by vessel size. Very large vessels that do
not hamper tunnel progression should be avoided; vessels up to 1-1.5 mm should be pretreated using the

knife, and vessels larger than 1.5-2 mm should be considered for prophylactic treatment using coagulation
forceps

Water irrigation should be used to precisely identify the site of bleeding, combined with pressure from the
endoscope cap to tamponade bleeding during device exchange. The technique of hemostasis should be
determined by the size of the bleeding vessel

Tate David | et al. Curriculum for training... Endoscopy | © 2025. European Society of Gastrointestinal Endoscopy. All rights reserved.

Quality of evi-
dence;

Strength of
recommendation’

Weak;
Low

Strong;
Moderate

Strong;
Very low

Weak;
Very low

Strong;
Moderate

Strong;
Very low

Strong;
Low

Strong;
Very low

Strong;
Low

Weak;
Very low
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> Table1 (Continuation)
Recom- Recommendation Quality of evi-
mendation dence;
number Strength of
recommendation’
39 Mucosal injury during POEM should be proactively sought during the procedure and particularly before
completion. Mucosal injury can be represented on a spectrum from whitening of the overlying mucosa to
a full-thickness perforation
40 Any suspected current or potential mucosal perforation during POEM should be considered for endoscopic
treatment
41 ESGE recommends performing POEM using low flow CO, insufflation Strong;
Low
42 A high index of suspicion for gas-related AEs is required during POEM, which include (in order of frequency
observed from high to low) capnoperitoneum, capnothorax, and capnomediastinum
43 Drainage of capnoperitoneum using needle decompression is required if hemodynamic or respiratory
compromise occur during the procedure. Subcutaneous emphysema invariably resolves spontaneously and
does not require treatment
Are there technical adaptations required for difficult POEM procedures?
44 ESGE suggests creating a second tunnel in an alternative orientation when poor mucosal lifting impedes Weak;
the initiation of the tunnel Very low
Postoperative care
45 In the absence of AEs, resume fluids on day 1, soft diet on day 3, and normal diet on day 7 post-POEM
46 ESGE recommends the use of paracetamol and/or NSAIDs as first line for POEM post-procedural pain, with the  Strong;
consideration of opioids if the initial approach fails Low
47 ESGE recommends against the routine use of standard or CT fluoroscopic esophagrams after POEM in Strong;
asymptomatic patients Very low
48 ESGE suggests favoring the use of a CT esophagram with oral water-soluble contrast over a standard Weak;
fluoroscopic esophagram in symptomatic patients with suspected post-procedural AEs Very low

AE, adverse event; CT, computed tomography; GEJ, gastroesophageal junction; HRM, high resolution manometry; OTS, over the scope; NSAID, nonsteroidal anti-

inflammatory drug; TTS, through the scope.

' Recommendations with no quality of evidence or strength of recommendation given were not suitable for GRADE assessment and are based on good practice

statements.

Waterjet integrated knives that aim to decrease procedural
time and improve safety have been developed. A systematic
review, complemented by a meta-analysis incorporating data
from seven studies, indicated that the waterjet function led to
reduced procedural duration, fewer instrument exchanges,
decreased use of coagulation forceps, and a lower burden of
AEs [10]; however, it is essential to acknowledge that this
meta-analysis included two studies that were exclusively pub-
lished as abstracts and presents significant methodological
concerns. Moreover, the sole available RCT also exhibited a
high risk of bias [11], so the certainty of the evidence was
downgraded from high to very low (Table2s). Our search did
not yield any relevant studies subsequent to the publication of
this meta-analysis [12].

3.3 What are the recommended electrosurgical
settings?

4 RECOMMENDATION

The settings provided by the manufacturer of the electro-
surgical unit should be favored, tailored to the specific
type of knife and coagulation forceps being used.

Good practice statement.

Level of agreement 94 %.

Only one retrospective study, encompassing 1826 patients,
has explored the influence of electrosurgical energy settings on
POEM outcomes. In a secondary and multivariable analysis, the
authors observed that using a current mode other than spray
coagulation for myotomy or tunneling was associated with a
heightened incidence of AEs (odds ratio [OR] 3.09; P=0.02)
[13]. The choice of electrosurgical unit settings typically hinges

Tate David | et al. Curriculum for training... Endoscopy | © 2025. European Society of Gastrointestinal Endoscopy. All rights reserved.



Patient ID:

Date:

Material

High-definition endoscope with waterjet

irrigation

Electrosurgical unit

olg

COzinsufflator +/- low/ultralow flow tube

Submucosal injection solution Saline (|

Chromic dye (|

Saline or sterile water

Transparent distal cap attachment*

Injection needle (23-25G)

Electrosurgical knife

Coagulation forceps

Rotatable hemoclips

Ooooood

Other closure devices**

Capnoperitoneum decompression Veress needle /16-18G intravenous catheter []
Sterile gauzes
Sterile gloves
Saline

Antiseptic solution

Syringe

ogooooo

Sterile fenestrated drape

Signature:

» Fig. 1 The ESGE suggested peroral endoscopic myotomy (POEM)
equipment checklist.

on factors such as the brand and model of the electrosurgical
unit, the type of knife employed, and the operator’s prefer-
ences. A compilation of the most frequently encountered set-
tings in the published literature is presented in » Table 2 [14].

3.4 What is the recommended duration of fasting
before POEM?

5 RECOMMENDATION

ESGE suggests that patients adhere to a clear liquid diet
for a minimum of 48 hours and abstain from all oral
intake (nil by mouth) for at least 8 hours prior to the
procedure. This fasting period may be increased accord-
ing to the amount of esophageal food retention upon
upper gastrointestinal endoscopy or the detection of a
sigmoid-type esophagus in the previous work-up.

Weak recommendation, very low quality evidence.

Level of agreement 94 %.

Achalasia patients often show esophageal stasis, even after
the 6-8 hours of fasting that is generally recommended before
anesthesia induction [15], which may hinder mucosal evalu-
ation, and interferes with the procedure and raises the risk of
aspiration. There are however no RCTs that have addressed
different fasting periods before POEM.

In a retrospective study, patients were maintained for 48
hours on a low residue diet, fasted from solids for 24 hours,
and allowed only clear liquids for 2 hours before POEM, with a

> Table2 Electrosurgical settings for peroral endoscopic myotomy
(POEM).

POEM steps Electrosurgical settings

Mucosal incision Dry cut, 50 W, effect 3

Endocut Q, effect 2, cutting duration 3,
cutting interval 3’

Endocut |, effect 2
PulseCut Fast, 120 W, effect 22

Submucosal dissection/ Spray Coagulation, 50 W, effect 2

tunnelin
J Spray Coagulation, 40 W, effect 22

Swift Coagulation, 35-50 W, effect 3-5
Swift Coagulation, 70 W, effect 3-4!

Myotomy Spray Coagulation, 50 W, effect 2

Endocut Q, effect 2
PulseCut Fast, 120 W, effect 22
Swift Coagulation, 70 W, effect 3-4"

Hemostasis Soft Coagulation, 80-100 W, effect 5

Soft Coagulation, 50 W, effect 52

' Recommended by the manufacturer for HybridKnives | and T types.
2 Recommended by the manufacturer (Olympus Corp., Tokyo, Japan) for the
ESG-300 and the Triangle-tip Knife.

low rate of AEs [16]. Fasting time is highly variable between
the published series and usually ranges between 8 and 48 hours
[17,18]. Different approaches have been shown to improve
esophageal cleansing, such as the induction of emesis by the
fast drinking of carbonated beverages, or drinking warm water
(60°C) in the evening before the procedure [19].

Inoue et al. recommended an endoscopic examination prior
to POEM to evaluate the amount of retained residues in order to
decide the fasting period, which should be a “few days,”
especially for patients with sigmoid esophagus [20]. A previous
gastroscopy to clean the esophagus may be useful [21]; how-
ever, this approach increases the burden of care and may not
be necessary if patients are kept on a clear liquid diet for 48
hours before POEM, or for 3-5 days for those who have had
large amounts of food retention in previous endoscopies [22,
23].

3.5 How should antithrombotics be managed?

6 RECOMMENDATION

ESGE recommends managing antithrombotic therapy by
assessing the patient’s thrombotic risk and recognizing
POEM as a procedure with a high risk of bleeding.

Strong recommendation, low quality evidence.

Level of agreement 97 %.

Tate David ] et al. Curriculum for training... Endoscopy | © 2025. European Society of Gastrointestinal Endoscopy. All rights reserved.
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7 RECOMMENDATION

ESGE recommends counseling patients on antithrom-
botic therapy undergoing POEM about the higher risk of
bleeding.

Strong recommendation, very low quality evidence.

Level of agreement 94 %.

The risk of delayed bleeding associated with POEM is report-
ed to range from 0.2% to 2.0% in prospective cohorts, which is
consistent with the rates observed after other procedures with
a high risk of bleeding [24-27]. It is however worth noting that
these estimates are primarily derived from data that included a
limited number of patients on antithrombotic therapy or did
not adequately consider the impact of such medication on
POEM outcomes.

The safety of POEM in patients on antithrombotic therapy
has been assessed in five retrospective studies [28-32]. In an
international, 1:1 case-control study, which included 126
patients per arm, antithrombotic management exhibited sig-
nificant heterogeneity, with guidelines adhered to in 76 % of
cases. In this study, anticoagulants and clopidogrel were temp-
orarily discontinued in all patients, while aspirin was maintained
in 41 % of users without an increased bleeding risk. After adjust-
ing for co-morbidities and previous therapy, the risk of major
bleeding was found to be higher in antithrombotic users (5.6 %
vs. 0.8%; P=0.03), although the rate of thrombotic events
remained identical in both groups (0.8 %) [28].

Similarly, a single-center study reported an elevated risk of
bleeding (10.5% vs. 1.0%; P=0.04) and an overall higher rate
of AEs (36.8% vs. 9.0%; P=0.001) for patients receiving anti-
thrombotics [32]. Shimamura et al. reported the experience of
seven high volume centers in Japan (n=120) [30]. In most pro-
cedures (88.3 %), there was adherence to the guidelines estab-
lished by the Japanese Society of Gastroenterological Endos-
copy. Their findings revealed that the risk of bleeding (2.5 % vs.
0.7%; P=0.83) and antithrombotic events (0.8% vs. 0%) were
comparable to those observed in patients not receiving anti-
thrombotic therapy.

Nakai et al. developed a risk scoring system, in 467 patients,
to predict difficult POEM, defined as a composite outcome of
any of the following: procedure time 290 minutes, capno-
thorax, mucosal perforation, or major bleeding [31]. Anti-
thrombotic use emerged as a predictor of difficult POEM; how-
ever, this study did not provide a separate subanalysis for major
bleeding. Finally, another Japanese group reported a case series
involving four patients on antithrombotics for whom POEM
proceeded uneventfully [29].

As part of our GRADE process, we conducted a meta-analysis
of the available comparative studies using a random-effects
model. The analysis revealed an increased risk of major bleed-
ing in this population (OR 5.3, 95%Cl 2.1%-13.6%; 1>=0%)
(Appendix 3s, part A) [28,30,32]. The quality of the evidence
was downgraded from low to very low owing to impreci-
sion (Table3s).

Tate David | et al. Curriculum for training...

In summary, while POEM appears to be generally safe in this
population, it is imperative to inform patients about the height-
ened risk of bleeding, which can occur up to 3 weeks after the
procedure [28]. As a result, we recommend managing anti-
thrombotic therapy with careful consideration of POEM as a
high risk procedure for bleeding, while also evaluating the
patient’s thrombotic risk. Our management proposal is based
on the current ESGE guidelines and the aforementioned studies
(» Table 3) [28-32]

3.6 Should antibiotics be prescribed
perioperatively?

8 RECOMMENDATION

ESGE recommends a single prophylactic antibiotic dose
before POEM. The selection and dosage of antibiotics
should align with local and national protocols.

Strong recommendation, very low quality evidence.
Level of agreement 89 %.

In 2020, ESGE endorsed the prophylactic use of periopera-
tive antibiotics for POEM, classifying it as a clean-contaminated
supramesocolic digestive surgery that warrants antibiotic
prophylaxis. The guideline advised healthcare providers to align
their choice, duration, and dosage of antibiotics with local or
national protocols [2].

Our systematic search identified six relevant studies, includ-
ing four RCTs [33-36] and two retrospective cohorts [23,37].
Three of these studies were published between 2021 and
2023. We excluded two RCTs published as abstracts in 2013
[35] and 2017 [36], as they have not been reported in peer-
reviewed journals to date.

One retrospective single-center cohort study involving 124
patients found that the application of gentamicin in the sub-
mucosal tunnel before myotomy did not reduce the risk of
infection; however, the authors reported a lower inflammatory
response after POEM [37]. Similarly, a multicenter retrospective
French study (n=226) did not identify any differences in AE
occurrence between patients receiving antibiotic prophylaxis
(mean duration 4 days) and those who did not [23]. This obser-
vational data aligns with the results of a single-center RCT,
which compared a single intravenous dose of cefazolin 2g be-
fore POEM with a 3-day antibiotic regimen. The study found no
significant differences in positive blood cultures (1.6 % vs. 3.2%;
P=0.6) or inflammatory markers between the two groups [33].
In 2023, Nabi et al. reported a noninferiority RCT comparing
single and multiple doses of antibiotic prophylaxis [34]. The
results were consistent with the previous RCT, with no statisti-
cally or clinically significant differences in infection rates
observed between the two groups.

In summary, the two available RCTs did not reveal any signif-
icant differences between single and multiple doses of anti-
biotic prophylaxis [33, 34]. The certainty of the evidence was
however downgraded owing to factors such as the absence of
reported details regarding allocation concealment, imprecision
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> Table3 Management of antithrombotic therapy for peroral endoscopic myotomy (POEM).

Medication

Vitamin K antagonist

DOACs (dabigatran,
rivaroxaban, apixaban,
or edoxaban)

Aspirin

P2Y12 inhibitors
(clopidogrel, prasugrel,
or ticagrelor)

Low thrombotic risk
Withdrawal

5 days before POEM;
Check INR on the day
of the procedure
(<1.5)

3 days before POEM;
5 days before POEM
for dabigatran if eGFR
30-50 mL/minute

Continue aspirin’

Monotherapy: 7 days
before POEM

Resumption

Usual daily dose on
the night of the pro-
cedure

48 hours after POEM

Continue aspirin’

48 hours after POEM

High thrombotic risk
Withdrawal

5 days before POEM;

3 days before POEM start therapeutic
dose of LMWH. Administer the last
dose of LMWH 24 hours before the
procedure;

Check INR on the day of the proce-
dure (<1.5)

3 days before POEM;
5 days before POEM for dabigatran if
eGFR 30-50 mL/minute

Continue aspirin

Dual therapy: continue aspirin,
P2Y12 5-7 days before POEM;
Discuss the strategy with a cardiolo-
gist and consider postponing POEM
until P2Y12 inhibitors can be temp-
orarily withheld (>6-12 months after
insertion of drug-eluting coronary
stent or >1 month after placement of
bare metal coronary stent)

Resumption

Usual daily dose the
night of the proce-
dure;

Restart therapeutic
LMWH 24 hours after
POEM

24 hours after POEM

Continue aspirin

24-48 hours

DOAC, direct oral anticoagulant; eGFR, estimated glomerular filtration rate; INR, international normalized ratio; LMWH, low-molecular weight heparin.

" In case of cardiovascular primary prophylaxis, consider withholding 5-7 days before POEM and reassess the indication before resumption.

arising from the low number of events and limited sample size,
and the potential risk of publication bias (Table4s). Whether a
single dose of antibiotic can be omitted has not been formally

addressed and cannot be recommended at this stage.

4 Cleaning and inspection
4.1 What are the first steps during POEM? What

anatomical landmarks should be recognized before

the mucosal incision?

11 RECOMMENDATION

POEM operators should plan the procedure and aim to
identify the following anatomical landmarks: the upper
esophageal sphincter, the spine, and the gastroesopha-
geal junction.

Good practice statement.

Level of agreement 83 %.

9 RECOMMENDATION

A thorough esophageal cleansing before mucosal incision
is mandatory. There should be no residual dietary liquid
or food in the lumen.

Good practice statement.

Level of agreement 100 %.

10 RECOMMENDATION

Any observed obstructive esophageal spastic segment
during endoscopy should be documented, with an evalu-
ation of its correlation with high resolution manometry
and imaging test findings.

Good practice statement.

Level of agreement 80 %.

12 RECOMMENDATION

POEM operators should clearly distinguish between the
anterior and posterior walls of the esophagus before the
mucosal incision.

Good practice statement.

Level of agreement 97 %.

POEM can be performed with the patient in either the supine
or left lateral position, depending on the operator’s preference.
It is imperative to spend sufficient time cleansing the esopha-
gus before initiating tunnel creation to prevent contamination
of the peritoneum and mediastinum. The endoscopist must
ensure that there is no residual dietary liquid or food within
the lumen [20].

In a study of 71 patients, there was a discordance of up to
5cm on average between high resolution manometry (HRM),
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esophagram findings, and endoscopy [38]. Therefore, any ob-
structive esophageal spastic segments should be documented,
and their correlation with HRM and imaging test findings as-
sessed. A thorough mucosal inspection both with white-light
and image-enhanced endoscopy (narrow-band imaging or
image-enhanced endoscopy) is mandatory to rule out pseudo-
achalasia and neoplastic lesions, especially considering that
achalasia patients are at higher risk of squamous cell carcinoma
[20].

The scope should be advanced into the stomach to assess
the resistance of the gastroesophageal junction (GEJ) and eval-
uate the gastric cardia. The operator should locate the lesser
curvature and then carefully withdraw the scope without alter-
ing its orientation to establish clock-face orientation within the
esophagus.

POEM practitioners should be capable of identifying the
anterior and posterior walls in reference to gastric and esopha-
geal landmarks and gravity. The following anatomical land-
marks should be meticulously located and documented: the
upper esophageal sphincter, the spine, and the GEJ. With the
patient in the supine position, operators should also identify
the trachea, the left main bronchus, and the aortic arch [39]. It
is worth noting that identifying some anatomical landmarks
can be challenging in patients with sigmoid-type or end-stage
achalasia. The effect of gravity can be used to determine esoph-
ageal orientation considering that fluids tend to accumulate at
the 6-o’clock position (i.e. the posterior wall for the supine
position and the left lateral wall for the left lateral position). As
a final recommendation, it is advisable to plan the incision site
approximately 2-3 cm cranial to the myotomy’s starting point,
with a focus on avoiding areas with thick submucosal vessels or
severe inflammation.

5 Mucosal incision

5.1 What is the best submucosal solution for the
injection prior to mucosotomy?

13 RECOMMENDATION

Use at least 5-10mL of lifting agent, which should be
injected using a needle at the desired point where the
mucosotomy will commence.

Good practice statement.

Level of agreement 89 %.

14 RECOMMENDATION

ESGE suggests the use of saline instead of colloids for
submucosal tunneling owing to its lower cost and
because a lasting submucosal injection is not generally
needed for POEM.

Weak recommendation, very low quality evidence.

Level of agreement 86 %.

15 RECOMMENDATION

The use of a chromic dye during submucosal tunneling
facilitates the identification of vessels and the correct
dissection plane.

Good practice statement.

Level of agreement 91 %.

16 RECOMMENDATION

The use of adrenaline in the submucosal solution is not
advisable owing to the low risk of severe intraprocedural
bleeding during POEM and the potential risk of adverse
events.

Good practice statement.

Level of agreement 89 %.

There are no comparative studies regarding the use of saline
versus colloid, adrenaline versus no adrenaline, or regarding
the use, or not, of dye for POEM procedures.

Normal saline is widely used for submucosal injection in the
context of therapeutic endoscopy. Colloids have an advantage
over saline as their cushion remains for longer, with less need
for repeated submucosal injections, which is therefore less
time-consuming [40]; however, colloids are generally more
expensive than saline solutions and a lasting submucosal injec-
tion is not generally needed for POEM. During the tunneling,
the tip of the endoscope has a stable position, facing toward
the submucosal layer, and most knives have the possibility of
performing waterjet submucosal injection during the proce-
dure.

Adrenaline can be mixed into the submucosal injection in a
variety of dilutions and clinical settings, such as for endoscopic
mucosal resection or endoscopic submucosal dissection (ESD),
in order to decrease intraprocedural bleeding and procedural
time [41,42]. Adrenaline has the disadvantage of increasing
the risk of post-procedural pain and cardiovascular events
[43]. In the esophagus, serious intraprocedural bleeding during
submucosal dissection, either during ESD or in the submucosal
tunneling during POEM, is rare [44,45], and no advantage of
using adrenaline has been reported.

Dye, namely indigo carmine or methylene blue, is commonly
used for better identification of the dissection plane and sub-
mucosal vessels [46]. Therefore, it may be used during the
mucosal incision and tunneling; although, there is no evidence
regarding the efficacy of using dye plus saline versus saline
alone with regard to clinical outcomes or AEs.
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5.2 How to perform the mucosotomy

17 RECOMMENDATION

To create the mucosotomy, the first incision should be
made at the site of previous injection with the fewest pos-
sible taps on the electrosurgical unit using a cutting
mode, with the knife tip at 45-80° to the mucosal surface.
Good practice statement.

Level of agreement 80 %.

18 RECOMMENDATION

After adequate submucosal injection (through a needle or
knife), the incision should be extended by 1.5-2cmin the
longitudinal axis from cranial to caudal, in the planned
direction of the tunnel.

Good practice statement.

Level of agreement 91 %.

No RCTs are available comparing different mucosotomy
techniques. In the majority of the literature a mucosal incision
is performed longitudinally. This type of mucosotomy is
favored by the clinical experience of the current expert panel
as it facilitates incision closure [47]. Transverse and inverted
T-shape mucosal incisions have been described but have not
gained widespread acceptance [47]. Access to the submucosa
is confirmed by a step movement as the knife passes the mus-
cularis mucosa. The knife should then be withdrawn, and the
incision checked to ensure entry has been gained into the sub-
mucosal plane.

If the approach to myotomy is anterior, the incision should
be extended longitudinally in the 2-o’clock orientation (1-2
o’clock). If the approach to myotomy is posterior, the incision
should be extended longitudinally in the 5-0’clock position (5-
6 o’clock). This is achieved by gentle pressure on the slightly
stretched caudal tip of the incision site using the shaft of the
electrosurgical knife and then application of pressure with the
endoscope shaft. Use of an insulated-tip knife has been report-
ed to improve safety [48]. The incision length usually ranges
between 1.5 and 2cm, but should be tailored to facilitate
access of the endoscope into the tunnel, and may vary depend-
ing on the endoscope used [49]. An incision that is too short
may result in tearing of the tunnel entrance due to endoscope
passage, making closure more challenging while compromising
the ability to complete the procedure.

6 Submucosal tunneling
6.1 How to access the tunnel

19 RECOMMENDATION

The submucosa should be carefully trimmed at the caudal
end of the incision to widen the tunnel opening and
facilitate entry.

Good practice statement.

Level of agreement 97 %.

20 RECOMMENDATION

A transparent distal endoscope attachment facilitates
access to and dissection of the tunnel. It should be used
to protect the mucosa from thermal injury during trim-
ming as mucosal injury may hamper closure.

Good practice statement.

Level of agreement 80 %.

No studies are available for this step of the POEM procedure.
To enter the submucosal space, a conical transparent tunneling
cap can be used to burrow under the incision margins at the
caudal end of the incision, keeping the mucosa and muscularis
propria separated for a safe entry after submucosal injection.
Spray coagulation is usually preferred for entry. The endoscope
distal attachment can be used to prevent injury to the mucosal
entry point.

6.2 How to perform submucosal tunneling

21 RECOMMENDATION

Dissection within the tunnel should be performed using
sequential injection of saline and chromic dye (if available
using the knife jet function) and dissection with the knife.
Pushing the endoscope forward gently against the
advancing submucosa-muscularis propria interface is
important to facilitate mucosal tunneling.

Good practice statement.

Level of agreement 89 %.

No comparative studies are available. Dissection should pro-
ceed close to the muscularis propria layer to ensure the muco-
sal layer is not injured. Superficial injury to the muscle layer is of
little consequence as dissection of the muscle will be
performed anyway during the myotomy. The scope should be
pushed far enough into the submucosal tunnel and against the
advancing submucosa-muscularis propria interface to exert
gentle force and facilitate dissection using electrosurgical
energy in the correct plane.

Precise dissection within the tunnel can be achieved using
rotation of the right hand to guide the knife along the muscularis
propria. This movement, together with left-handed manipu-
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lation of the large and small wheels and 180° scope rotation at
the maximum extent of an arch, can help where one side of the
tunnel is difficult to access. The use of near-focus technology
during tunneling has been shown in one study to reduce intra-
procedural bleeding (Table5s) [50]. The creation of multiple
tunnel planes should be avoided by even dissection, working
from one side of the tunnel to the other in a stepwise purpose-
ful fashion within the tunnel, and periodically checking that the
correct plane is being maintained. If one side starts to “lag”
behind the other the lagging side (less dissected) should be

prioritized for dissection [39].

The tunnel should be wide enough to allow access, even
dissection, and easy passage of the scope, which allows a safe
myotomy whilst avoiding mucosal injury. The width of the tun-
nel should be about one-third of the circumference of the
esophagus [49]. The direction of the tunnel should be periodi-
cally checked. This can be done by withdrawing the scope from
the tunnel and checking the appearance of the chromic dye
from the esophageal lumen. Care should be taken not to create
a dissection plane in the muscularis propria. This is seen endo-
scopically as muscle above and below the dissection plane. If it
does occur, it is advisable to reinject on the mucosal side of all
visible muscle, carefully dissect at this interface, and eventually
re-enter the submucosal plane.

Mucosal injury is most common whilst tunneling across the
GEJ as the tunnel commonly narrows at this point. The following
points should be borne in mind to maximize the chances of
success.

1. The endoscopist should ensure that the scope is pushed in
far enough for the cap to create gentle pressure at the
submucosa-muscularis propria interface.

2. Repeated submucosal injections should be used to expand
the submucosal space [11].

3. The continuous insufflation of low flow CO, may be needed
to ensure the mucosa is kept away from the dissection plane.
Underwater tunneling can also be considered.

4. The endoscopist should be aware of the dissection plane and
avoid creating a plane within the muscularis propria layer.

6.3 How to recognize the gastroesophageal
junction

22 RECOMMENDATION

The distance between the incisors and the GEJ should be
assessed before starting the POEM procedure.

Good practice statement.

Level of agreement 100 %.

23 RECOMMENDATION

The following observations are useful to identify the GEJ:
(i) the appearance of palisade veins on the mucosal side
of the tunnel; (ii) an increased vascularity and presence
of “spindle-shaped veins”; (iii) the narrowing of the
lumen associated with resistance to endoscope passage,
followed by the sudden increase in the submucosal space
with the appearance of large perforating vessels (“two
penetrating vessels”) and oblique gastric muscle bundles
(“sling fibers”); (iv) the observation of a dye-stained
bulge upon retroflexion in the gastric cardia; and (v)
transillumination by a second endoscope.

Good practice statement.

Level of agreement 97 %.

A measurement from the incisors to the GEJ should be made
in the esophageal lumen before starting tunneling. Neverthe-
less, there is not a perfect match between intraluminal and
intratunnel measurements. A mathematical formula has been
proposed to predict the GE| through the tunnel, using the
measurement of this landmark via the lumen and the maximum
esophageal dilation point, assessed by a computed tomo-
graphy (CT) scan or esophagogram [51].

When inside the tunnel, the appearance of palisade veins on
the mucosal side of the tunnel, the narrowing of the lumen
associated with resistance on endoscope passage, with an
increased vascularity and “spindle-shaped veins,” followed by
the sudden increase in the submucosal space with the appear-
ance of large perforating vessels and aberrant gastric muscle
bundles indicates the GE] [52]. The presence of a dye bulge on
gastric retroflexion also indicates the GE] [53]. Additionally,
previous injection of indocyanine green in the cardia can help
the endoscopist to recognize the GE| during the tunneling
process [54].

When using a posterior submucosal tunnel approach, the
oblique muscles and two penetrating vessels, which branch off
the left gastric artery, can be seen in the gastric cardia of some
patients indicating the potential correct extent of the sub-
mucosal tunnel [55] (» Fig.2).

6.4 How far should the submucosal tunnel extend
into the stomach and how can this be confirmed?

24 RECOMMENDATION

The submucosal tunnel should be extended at least 3cm
distal to the GE] to allow a gastric myotomy of acceptable
length (see Recommendation 31).

Good practice statement.

Level of agreement 91 %.
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» Fig.2 Important endoscopic appearances correlating with the landmarks of the gastroesophageal junction (GE]) during peroral endoscopic

myotomy (POEM) include: a spindle-shaped veins marking the approximate location of the GE| (arrows) — a narrow submucosal dissection plane
with significant submucosal fibrosis is seen in this image (delineated by the dotted line); b a dye-stained bulge upon retroflexion in the gastric
cardia (*); ¢ narrowing of the submucosal tunnel representing the position of the GEJ (diaphragm +lower esophageal sphincter) (*); d pene-

trating vessels (PV) at the GEJ. (arrows).
M, mucosa; MP, muscularis propria; SM, submucosa.

25 RECOMMENDATION

ESGE suggests using a combination of anatomical land-
marks to identify the GE| (see Recommendation 23), and
consideration of the double-scope method in cases of
doubt or altered anatomy to confirm the correct exten-
sion of the submucosal tunnel into the stomach.

Weak recommendation, low quality evidence.

Level of agreement 80 %.

Accurate identification of the LES is vital to ensure complete
sphincter disruption, thereby maximizing the clinical efficacy of
POEM [56]. The endoscopist should recognize the anatomical
landmarks of the GEJ. In the double-scope transillumination
technique, a second endoscope (usually a pediatric gastro-
scope) is passed into the gastric lumen in order to observe, in
retroflexion, the light of the first scope inside the submucosal
tunnel [57]; this can help to identify the GE| and quide further
gastric myotomy.

In one case series, this technique indicated the tunnel extent
to be inadequate in 50 % of patients, and the tunnel was exten-
ded a further 1 to 2cm [57]. An RCT concluded that a second
endoscope is useful for ensuring a complete gastric myotomy,
also describing a minimal increase in procedural time, without
any increased morbidity. The authors suggested that it may be
particularly helpful in cases of altered anatomy that can make
identification of the GEJ difficult [58].

7 Myotomy

7.1 How to perform the myotomy

26 RECOMMENDATION

The myotomy should be performed in a cranial to caudal
manner, starting 2 cm or more below the caudal extent of
the mucosotomy site.

Good practice statement.

Level of agreement 80 %.

27 RECOMMENDATION

The myotomy should be performed using mucosal to
adventitial or adventitial to mucosal approaches, or a
combination.

Good practice statement.

Level of agreement 83 %.

A cranial to caudal (top-down) or caudal to cranial (bottom-
up) technique can be used for the myotomy depending on
operator preference. The panel favors a cranial to caudal
approach when starting out in POEM training, which is the
standard approach for the myotomy. The myotomy should be
started 2cm or more below the caudal extent of the mucos-
otomy site to maintain an adequately protective mucosal flap.
The caudal to cranial technique has also been described and
could reduce myotomy procedural time, but high quality com-
parative data are lacking [59]. In this modality, the myotomy
is started 2-3 cm caudal to the GE] at the distal end of the tun-
nel and continued cranially.

For the initial incision, the tip of the knife should be held
against the muscle and a slow controlled incision should be
made using sequential single taps on the foot pedal of the elec-
trosurgical unit (» Table2) until the knife tip passes through
the muscle layer toward the adventitial side, away from the
mucosa. It can be helpful to use the cut current (e.g. Endocut
Q, effect 2) for this initial step to improve visualization of the
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different muscle layers. For selective myotomy, the aim is to
place the tip of the knife in the intermuscular space, between
the circular and the longitudinal muscle layers. For full-
thickness myotomy, once the initial incision is made, an injec-
tion into the adventitial side can be used to create a cushion,
providing a safety margin to protect against thermal injury to
the mediastinal structures.

A mucosal to adventitial or adventitial to mucosal technique
can be used to continue the myotomy. The mucosal to adventi-
tial technique is preferred for safety reasons; however, the
adventitial to mucosal approach can be used when there is
limited adventitial space, which would risk thermal injury to
mediastinal structures. For the adventitial to mucosal tech-
nique, the knife tip is hooked just behind the muscle fibers and
gentle traction is applied toward the mucosal layer. When using
this technique, care should be taken to ensure sufficient space
between the muscularis propria and mucosa prior to cutting.
Similarly, the amount of pressure should be limited to avoid in-
advertent injury to the mucosa. For the mucosal to adventitial
technique, the knife is extended caudally against the mucosal
side of the progressing myotomy edge. In a stepwise fashion,
diathermy is applied until the desired depth of myotomy is
achieved. Prior injection into the adventitial space is recom-
mended. Care should be taken to preferentially avoid or pre-
coagulate large vessels in the cardia.

After completion, the myotomy should be carefully evalu-
ated to confirm that an adequate length and complete disrup-
tion of the LES has been achieved.

7.2 Anterior or posterior myotomy?

28 RECOMMENDATION

ESGE recommends that POEM can be performed on
either the anterior (1-2 o’clock in supine position) or
posterior (5-6 o’clock) side.

Strong recommendation, moderate quality evidence.
Level of agreement 91 %.

29 RECOMMENDATION

ESGE recommends against performing POEM in the same
orientation as a previous surgical or endoscopic myo-
tomy.

Strong recommendation, very low quality evidence.
Level of agreement 100 %.

In their 2020 guidelines, ESGE recommended that POEM be
performed in either the anterior (1-2 o’clock in supine posi-
tion) or posterior (5-6 o’clock) orientation, based on evidence
from four RCTs, two of which were published as full papers
[60, 61] and two as abstracts [62, 63]. Additionally, the recom-
mendation relied on one systematic review with meta-analysis
[64]. Where patients had undergone prior endoscopic or surgi-
cal myotomy, it was advised to perform the submucosal tunnel
in the other orientation to avoid encountering fibrosis. This

suggestion was made based on single-arm studies owing to
the lack of comparative data. An alternative approach, POEM
at the greater curvature (7-9 o’clock), was also mentioned as
being viable, supported by a retrospective study that demon-
strated favorable outcomes; however, in this approach, the
myotomy abolishes the angle of His and reaches the dia-
phragm, so attention should be paid to avoiding diaphragmatic
muscle dissection [65].

Since then, one of the RCTs initially published as an abstract
has been reported as a full paper, providing data on 2-year out-
comes [62,66,67]. In addition, three new meta-analyses have
emerged [68-70]. All available meta-analyses concur that the
anterior and posterior routes yield comparable results in terms
of technical and clinical success, and gastroesophageal reflux
disease (GERD) after POEM. One meta-analysis suggested that
posterior POEM may decrease procedural time [69], and this
finding was also supported by the most recent updated meta-
analysis [68]. Differences in terms of AEs and procedural time
yielded conflicting results across studies [60,61, 64,67-69].

To provide further clarity on this matter, we conducted a
meta-analysis limited to RCTs, using an inverse-variance
weighting random-effects model (Appendix 3s, part B). We
found that the anterior approach was associated with a higher
risk of AEs (risk ratio [RR] 1.60, 95%Cl 1.06-2.43; [>=0; P=
0.03). Nonetheless, it is important to note that this finding
was predominantly driven by an RCT with a small sample size
that reported a twofold risk of mucosal injury [60], and it
should therefore be interpreted with caution. We did not iden-
tify any significant differences in procedure time (weighted
mean difference 2.81 minutes, 95%Cl -1.98 to 7.60; I>=0; P=
0.25).

Two retrospective Japanese studies suggested that preserv-
ing the sling or oblique gastric muscle fibers during posterior
POEM could preserve the integrity of the angle of His, poten-
tially reducing the incidence of GERD [55,71]. A subsequent
RCT did not however corroborate these findings and showed
that sparing the sling fibers had no substantial impact on the
risk of developing esophagitis of grade B or higher (31.6% vs.
25.9%; P=0.54), the DeMeester scores (41.5% vs. 38.6%; P=
0.83), symptomatic reflux, or proton pump inhibitor (PPI) use
at 1 year [72].

In conclusion, anterior or posterior myotomy can be chosen
based on technical ease, operator preferences, tortuosity of the
esophagus, the presence of diverticula, and prior surgical or
endoscopic interventions. The certainty of evidence was down-
graded from high to moderate owing to concerns regarding the
risk of bias of the published studies (Table6s). Although
preserving the sling fibers in the posterior approach appears
reasonable from a pathophysiological standpoint, the current
data remain too inconclusive to warrant a formal recommend-
ation.

Tate David | et al. Curriculum for training... Endoscopy | © 2025. European Society of Gastrointestinal Endoscopy. All rights reserved.



7.3 Selective or full-thickness myotomy?

30 RECOMMENDATION

ESGE suggests that either a full-thickness or selective
myotomy approach is acceptable because of their similar
rates of intraprocedural adverse events, reflux on post-
POEM pH-monitoring studies, and erosive esophagitis,
but that full-thickness myotomy may be faster to per-
form.

Weak recommendation, very low quality evidence.

Level of agreement 80 %.

A retrospective study showed that mean procedure times for
POEM were significantly shorter with the full-thickness
approach (62 vs. 88 minutes; P<0.01), with similar symptom
relief rates, post-procedural manometry outcomes, and AEs
[73]. Another retrospective study reported similar results, with
mean procedure times being significantly shorter with full-
thickness myotomy (P=0.02). There was no increase in any
procedure-related AEs after full-thickness myotomy, with simi-
lar results also for treatment success (Eckardt score <3, 96.0%
vs. 95.0%), post-treatment symptom score and esophageal
sphincter pressure, and the overall clinical reflux complication
rate (21.2% vs. 16.5%; P=0.38) [74]. Similar results were found
in other studies (Table7s) [75,76].

In contrast, a smaller retrospective study, including 56
patients, showed that full-thickness myotomy was a predictive
factor for clinically relevant GERD [77]. Despite these findings,
a subsequent metanalysis did not find a statistically significant
difference between selective and full-thickness myotomy in
terms of clinical reflux or pH monitoring outcomes [78].

7.4 What should be the length of the myotomy?

31 RECOMMENDATION

ESGE recommends that the myotomy should be extended
2-3cm distal to the GE]J to allow complete disruption of
the lower esophageal sphincter.

Strong recommendation, moderate quality evidence.
Level of agreement 89 %.

32 RECOMMENDATION

ESGE recommends that the myotomy length should be
tailored to the disease being treated, with evidence favor-
ing short esophageal-side myotomy if indicated because
of decreased adverse events and procedure times.
Strong recommendation, very low quality evidence.
Level of agreement 89 %.

33 RECOMMENDATION

For types | and Il achalasia, ESGE recommends an esopha-
geal myotomy length of 4-7cm and a gastric myotomy
length of 2-3cm in view of shorter procedure times,
similar efficacy, and similar rates of adverse events.
Strong recommendation, low quality evidence.

Level of agreement 97 %.

34 RECOMMENDATION

For type Ill achalasia and other spastic esophageal motil-
ity disorders, ESGE recommends tailoring the length of
the myotomy to the length of the spastic segment.
Strong recommendation, very low quality evidence.

Level of agreement 97 %.

Multiple studies, including RCTs, have addressed the length
of the myotomy created during POEM. In general, shorter
myotomy length has been shown to induce similar rates of pro-
cedural and clinical success in patients with types | and Il achal-
asia, with no increase in AEs or GERD, but with significantly
reduced procedural times [79-82]. The majority of studies on
POEM describe a gastric myotomy length of 2-3cm [83,84]. A
longer myotomy length may correlate with increased rates of re-
flux esophagitis (Table 8s) [58]. Furthermore, endoscopic func-
tional luminal impendence planimetry (EndoFLIP) measure-
ments of progressive gastric myotomy suggest that >2cm
gives no further benefit in terms of GE| distensibility [85].

EndoFLIP is a technology that measures the distensibility
index (area/pressure) of sphincters in the gastrointestinal tract.
It is particularly useful when measured pre- and post-POEM to
assess the relaxation of the LES after therapy. One uncontrolled
study suggested low post-POEM distensibility index values
(<7mm?/mmHg) were predictive of clinical failure [86]. Whilst
clinically useful in certain cases, this expert panel does not
currently recommend the routine use of peri-POEM EndoFLIP
owing to cost and availability concerns, and its uncertain bene-
fitin clinically relevant outcomes.

In patients with type Il achalasia and other spastic esopha-
geal disorders, myotomy length is often tailored to HRM find-
ings, allowing for tailored myotomy. This has been shown to
correlate with improved clinical success in type Il achalasia
and spastic esophageal disorders (Table9s) [87, 88].
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8 Mucosal closure
8.1 How to close the mucosal incision

35 RECOMMENDATION

ESGE recommends the use of through-the-scope clips for
mucosal closure owing to their high efficacy and avail-
ability, and lower price compared with other closure
methods.

Strong recommendation, low quality evidence.

Level of agreement 100 %.

36 RECOMMENDATION

ESGE suggests that over-the-scope clips and endoscopic
suturing can be considered if closure with conventional
through-the-scope clips fails.

Weak recommendation, very low quality evidence.

Level of agreement 91 %.

Conventional through-the-scope (TTS) clips are widely used
for the closure of mucosal defects (» Fig. 3). Alternatives such
as over-the-scope (OTS) clips and endoscopic sutures have also
been described, which require scope withdrawal prior to inter-
vention and are more demanding in terms of skills and training.

A novel TTS suture system for mucosotomy closure (the X-
Tack Endoscopic HeliX Tacking System) was evaluated in 35
consecutive patients who underwent POEM [89]. It achieved a
91% technical success rate, with a mean closure time of 12.4
minutes; however, 17 patients (53 %) required more than two
suture systems and three patients (9%) required additional
TTS clips; no AEs were reported. This technique required a
longer (12 minutes) suturing time and has a lower success rate
(91%) compared with simple endoscopic clipping, which
requires 4-6 minutes and has been described as having nearly

100% success. Furthermore, this suture system is currently
more costly and not widely available [90].

A case-control study comparing endoscopic suturing and
conventional TTS clips showed that both techniques offered
good clinical results, with adequate and safe mucosal closure
[91]. As expected, closure time was shorter with clips com-
pared with suturing (16 vs. 33 minutes; P=0.04). Overall, a
cost analysis showed a trend toward lower cost with clips versus
endoscopic suturing. The authors suggested that suturing may
be most cost-effective for difficult cases where conventional
clip closure methods fail.

Another study compared TTS clips with OTS clips for POEM
and gastric POEM procedures [92]. The authors reported longer
clip placement times (6.5 vs. 3.2 minutes; P=0.01), higher
numbers of clips used (5 vs. 1; P=0.01), and more clip-related
AEs (21.7% vs. 13.0%; P=0.01) in the TTS arm compared with
the OTS clip arm; however, the quoted AEs (5/36 in the TTS
group) included inability to place the clip (n=2) and clip dis-
lodgement (n=3). Technical and clinical clip success occurred
in 94.5% versus 91.7 % of cases (P=0.13), and 91.7% vs. 100%
(P=0.01) for TTS clips and OTS clips, respectively.

9 Adverse events

9.1 How to prevent and manage bleeding during
submucosal tunneling and when performing the
myotomy

37 RECOMMENDATION

Prophylactic hemostasis for nonbleeding vessels should
be guided by vessel size. Very large vessels that do not
hamper tunnel progression should be avoided; vessels
up to 1-1.5mm should be pretreated using the knife,
and vessels larger than 1.5-2mm should be considered
for prophylactic treatment using coagulation forceps.
Good practice statement.

Level of agreement 94 %.

» Fig.3 Images showing best practice technique for closure of the mucosotomy using through-the-scope clips: a the clip (short-dashed line)
and mucosal incision (long-dashed line) are not in the same axis, with the clip needing to be rotated anticlockwise by angle 6 to achieve optimal
closure b the clip and the defect are in the same axis after repositioning of the clip (dash-dotted line) and the hilt of the clip is centered on the
incision line; c good position of the closed clip, leading to edge eversion and symmetrical closure.
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38 RECOMMENDATION

Water irrigation should be used to precisely identify the
site of bleeding, combined with pressure from the
endoscope cap to tamponade bleeding during device
exchange. The technique of hemostasis should be deter-
mined by the size of the bleeding vessel.

Good practice statement.

Level of agreement 94 %.

Recommendations for bleeding prophylaxis and manage-
ment are based on the experience of the expert panel consen-
sus owing to the lack of evidence. Small vessels can be treated
using coagulation current (e. g. spray coagulation) with a closed
knife; larger vessels should be treated using a coagulation for-
ceps with soft coagulation [93]. Caution should be taken to
avoid using coagulation current near the mucosal layer to pre-
vent mucosal injury and subsequent full-thickness perforation.
Bleeding from the dissected mucosal layer should not be im-
mediately treated as it will stop spontaneously in most cases.
Instillation of water into the tunnel or alternative imaging tech-
niques, like red dichromic imaging, can be used to identify the
precise location of the bleeding [94]. The submucosal injection
solution should not be too dark as this obscures adequate
visualization of submucosal vessels.

Any bleeding vessels should be identified and treated prior
to tunnel closure. Filling of the submucosal tunnel with water
prior to closure helps identify occult bleeding via discoloration
of the water; if this occurs, the source should be sought by
meticulous examination.

9.2 How to prevent and manage mucosal tears

39 RECOMMENDATION

Mucosal injury during POEM should be proactively sought
during the procedure and particularly before completion.
Mucosal injury can be represented on a spectrum from
whitening of the overlying mucosa to a full-thickness
perforation.

Good practice statement.

Level of agreement 97 %.

40 RECOMMENDATION

Any suspected current or potential mucosal perforation
during POEM should be considered for endoscopic treat-
ment.

Good practice statement.

Level of agreement 89 %.

Mucosal injury can occur in up to 17 % of POEM procedures
[95]. One study described two types of injury: type | injuries
were small superficial mucosal injuries, presenting mostly as

whitening of the mucosa or submucosal exposure lesions,

whereas type Il injuries were large full-thickness perforations

with an irregular border [96]. Submucosal fibrosis and previous

POEM were significant predictors of type Il mucosal injury, as

was longer procedure duration [95,97] (» Fig. 4). The following

technical points should be considered regarding the prevention
and management of mucosal injury.

1. Care should be taken not to perforate the mucosa when
passing instruments through the working channel, applying
energy, opening instruments, and during passage of the
scope within the tunnel. Where a needle is used for injection,
bluntinjectionis favored to avoid inadvertent mucosal injury.

2. General advice to avoid mucosal injury includes liberal use of
submucosal injection, performing dissection close to the
muscularis propria, ensuring a tunnel wide enough to avoid
spray coagulation contact with the mucosal side, and avoid-
ing long bursts of spray coagulation.

3. Theintegrity of the mucosal lining should be checked during
the procedure and after performing the myotomy forany in-
jury or perforation. Mucosal injury can be identified by
blanching of the mucosa or an actual hole. Any mucosal per-
forations should be promptly treated to avoid expansion of
the perforation, and mediastinal or peritoneal contamination.

4. Mucosal injuries occur most commonly whilst crossing the
GEJ [95]. Care should be taken when extending the sub-
mucosal tunnel across the GEJ as the tunnel commonly
narrows at this point.

5. Mucosal injuries should be promptly identified and treated
as they represent potential full-thickness perforations after
myotomy. If a type | mucosal injury represents sufficient
damage to the mucosa, this may lead to type Il mucosal
injury after the procedure. Mucosal injuries should be closed
as soon as possible after tunnel passage as they can rapidly
increase in size.

6. Small mucosal injuries should be closed with the use of TTS
clips [98]. Strategies to treat larger mucosal injuries include
the use of OTS clips or endoscopic suturing devices [99].

9.3 How to prevent and manage gas-related
adverse events

41 RECOMMENDATION

ESGE recommends performing POEM using low flow CO,
insufflation.

Strong recommendation, low quality evidence.

Level of agreement 94 %.

42 RECOMMENDATION

A high index of suspicion for gas-related adverse events is
required during POEM, which include (in order of fre-
quency observed from high to low) capnoperitoneum,
capnothorax, and capnomediastinum.

Good practice statement.

Level of agreement 97 %.
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» Fig.4 Images of the management of a mucosal injury type 1 and evolution to a mucosal injury type 2 when left untreated (different patients)
showing: a a mucosal injury type 1 viewed in the tunnel (delineated by a dotted line); b the same injury viewed from the esophageal lumen
(delineated by a dotted line) a few seconds after the injury occurred; c the onset of surrounding erythema 20 minutes after the injury occurred;
d a through-the-scope clip placed to treat the mucosal injury; e the final appearance after closure; f a type 2 mucosal injury that evolved over

48 hours from an unrecognized type 1 injury.

M, mucosa; MI, mucosal injury; MP, muscularis propria; SM, submucosa.

43 RECOMMENDATION

Drainage of capnoperitoneum using needle decompres-
sion is required if hemodynamic or respiratory com-
promise occur during the procedure. Subcutaneous
emphysema invariably resolves spontaneously and does
not require treatment.

Good practice statement.

Level of agreement 100 %.

CO, is preferred during POEM across a majority of studies, as
it has been shown to reduce the incidence of AEs in comparison
to room air. Our recommendation is in accordance with prior
ESGE guidelines, as there is no new evidence to suggest a differ-
ent approach [2]. A review found an overall rate of gas-related
AEs during POEM of 36 % [100]. The most frequent was capno-
peritoneum (27 %), which can lead to respiratory or hemo-
dynamic compromise. Subcutaneous emphysema and capno-
mediastinum are usually clinically silent and disappear spontan-
eously after a few days [98]. One study developed a prediction
model for gas-related AEs including four risk factors: (i) air
insufflation (OR 9.1, 95%Cl 4.4-18.5); (ii) mucosal injury (OR
1.6, 95%Cl 1.0-2.5); (iii) long operation time (OR 2.2, 95 %Cl

1.3-3.7); and (iv) selective myotomy (OR 2.2, 95%Cl 1.1-4.5)

[101].

The following considerations pertain to the management of
gas-related AEs during POEM procedures

1. The insufflation unit should be checked to ensure that CO, at
low flow rate (~1.2L/minute) rather than air is being used.

2. The patient should be continuously assessed for abdominal
distension. If necessary, the procedure should be inter-
rupted to perform needle decompression of a capnoperito-
neum.

3. Good communication with the anesthetic team is necessary.
Changes in hemodynamics, tidal volumes, ventilation, and
capnography should prompt a clinical review of the patient,
particularly for pleural effusion, capnothorax, or capnoperi-
toneum.

4. Minor levels of capnoperitoneum may be treated conserva-
tively by temporarily pausing the procedure and waiting for
absorption of the CO,.

5. Inthe presence of a large tense capnoperitoneum associated
with hemodynamic compromise or ventilatory compromise,
needle decompression should be performed. One study
suggests that the decision to intervene for capnoperito-
neum could be based on end-tidal CO, (>50mmHg) [102].
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The presence of a capnoperitoneum should be confirmed by
abdominal examination, noting distension and a tympanic
abdomen on percussion. Care should be taken to ensure that
the stomach is deflated before attributing abdominal disten-
sion to capnoperitoneum. The decompression site should be
identified avoiding vasculature, infected skin, or scar tissue.
Multiple options have been described for the insertion point;
either in the midline 2cm below the umbilicus along the
median line, or on a lateral part of the abdomen 5cm superior
and medial to the anterior superior iliac spine, or 3cm below
the left subcostal area at the midclavicular line [103, 104].

The overlying skin should be cleansed with a sterilizing solu-
tion. A test puncture might be performed using a 21-gauge
needle; thereafter, an 18- or 20-gauge trocar should be used
[103]. The catheter and needle should be inserted into the peri-
toneal cavity while applying suction on a water-filled syringe.
Bubbling in the water is used to confirm the presence of gas,
indicating an adequate depth of insertion. The needle may
then be withdrawn while leaving the plastic catheter sheath in
place. The water-filled syringe is then attached to the catheter
and the plunger removed. Bubbling through the water-filled
syringe is used to denote continued drainage of gas. The
syringe should be secured and left in place until completion of
the procedure, or longer until adequate decompression is
achieved.

10 Are there technical adaptations required
for difficult POEM procedures?

44 RECOMMENDATION

ESGE suggests creating a second tunnel in an alternative
orientation when poor mucosal lifting impedes the initia-
tion of the tunnel.

Weak recommendation, very low quality evidence.

Level of agreement 89 %.

10.1 Submucosal fibrosis

Submucosal fibrosis poses one of the greatest challenges to

POEM practitioners and is the leading cause of technical failure.

Moreover, it is associated with an elevated risk of AEs and pro-

longed procedure time [105]. Numerous strategies have been

proposed to address and overcome the hurdles posed by sub-

mucosal fibrosis during POEM.

= Creation of a second tunnel Where poor mucosal lifting
impedes the initiation of the submucosal tunnel, some
authors recommend creating a second tunnel in an alterna-
tive orientation. In a retrospective study involving 21 cases
with severe submucosal fibrosis, this approach successfully
rescued 11 patients [105].

= Concomitant submucosal and muscular dissection
Fibrosis may be encountered at a later stage during tunnel-
ing. In such situations, concurrent submucosal and muscle
dissection has demonstrated feasibility and effectiveness, as
evidenced in a case report [106] and case series, albeit with

limited sample sizes [107-109]. This modified POEM ap-
proach may also be considered for patients with severe
spastic segments, although data specific to this scenario are
currently lacking.

= “Open POEM” An alternative variation termed “open POEM”
proposes the simultaneous cutting of the mucosa, sub-
mucosa, and muscularis propria [110]. Although initial out-
comes reported in case series have been favorable, the panel
does not endorse this full-thickness approach as it goes
against the principles of third-space endoscopy, increases
the potential for severe AEs, and has limited available data
[110].

10.2 Challenges in sigmoid-type achalasia

Adequate orientation can be challenging in cases of sigmoid-
type achalasia. Case reports have suggested various approa-
ches to facilitate the completion of the procedure, including
double-scope POEM, POEM with additional curved myotomy,
fluoroscopy-guided POEM, and open POEM [111]. In instances
of types | and Il sigmoid-type achalasia, a shorter tunnel and
myotomy (0-1cm after the caudal end of the mucosal incision)
may suffice; however, the existing evidence is insufficient to
warrant a formal recommendation.

11 Postoperative care
11.1 When should diet be reintroduced?

45 RECOMMENDATION

In the absence of adverse events, resume fluids on day 1,
soft diet on day 3, and normal diet on day 7 post-POEM.
Good practice statement.

Level of agreement 80 %.

The initial studies of POEM suggested a liquid diet on the day
after the POEM procedure, followed by a soft diet on post-
POEM day 3, with resumption of a normal diet on post-POEM
day 4 [112]. Owing to the lack of evidence, the panel proposal
is based on an internal Delphi consensus.

11.2 How should pain be managed after POEM?

46 RECOMMENDATION

ESGE recommends the use of paracetamol and/or non-
steroidal anti-inflammatory drugs as first line for POEM
post-procedural pain, with the consideration of opioids if
the initial approach fails.

Strong recommendation, low quality evidence.

Level of agreement 83 %.
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Post-procedural pain is common after POEM, with up to 10%
of patients complaining of severe pain [74,113]. Substernal
chest discomfort is usually the main complaint and reduces
over time. Nearly 80 % of patients may need analgesia, particu-
larly in the first day [44], requiring paracetamol, opioids, or
nonsteroidal anti-inflammatory drugs for symptomatic control,
sometimes with a combined approach. When used, opioids are
usually not needed in large or prolonged doses, and chronic
pain is usually related to residual achalasia symptoms rather
than the procedure itself [113]. Compared with laparoscopic
Heller’'s myotomy, post-procedure pain may be similar or lower
after POEM [114], with low need for opioids within the first 4
hours, and no opioid requirement after 4 hours, particularly
when using a multimodal analgesic approach [115].

Other analgesic strategies have been evaluated, such as pre-
procedural paravertebral nerve block [116] or intraprocedural
tunnel irrigation with 30mL 0.2% ropivacaine [117]; however,
these have not shown a significant reduction in pain-related
outcomes.

If opioids are needed, an RCT of 73 patients compared the
use of two opioids for the management of post-procedural
pain (0.08 mg/kg oxycodone [n=36] or morphine [n=37] given
15 minutes before the end of the POEM procedure), showing
better efficacy with the former [118].

11.3 Should imaging be routinely performed
after POEM?

47 RECOMMENDATION

ESGE recommends against the routine use of standard or
CT fluoroscopic esophagrams after POEM in asympto-
matic patients.

Strong recommendation, very low quality evidence.
Level of agreement 83 %.

48 RECOMMENDATION

ESGE suggests favoring the use of a CT esophagram with
oral water-soluble contrast over a standard fluoroscopic
esophagram in symptomatic patients with suspected
post-procedural adverse events.

Weak recommendation, very low quality evidence.

Level of agreement 86 %.

The initial POEM series recommended a standard fluoro-
scopic esophagram postoperatively for the early detection of
AEs. In our systematic search, we identified nine studies direct-
ly assessing the yield of conventional and/or CT esophagrams
on day 1 after POEM [119-127]. Both imaging modalities dem-
onstrated high sensitivity but low specificity for clinically rele-
vant AEs. Abnormal findings, such as capnoperitoneum, capno-
mediastinum, or pleural effusions were frequently observed in
asymptomatic patients and did not correlate with unfavorable
patient outcomes or lead to modifications in therapeutic
management [121,122,124,127]. Moreover, two retrospective
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studies found that esophageal emptying parameters assessed in
early esophagrams did not predict the clinical response to
POEM [119,120]. Among the cohorts evaluating the role of CT
esophagograms, radiological findings that prompted changes
in patient management were mainly observed in patients with
symptoms [121,122,124]. In symptomatic patients, early
imaging contributed to the timely identification and treatment
of leaks, perforations, and infectious AEs.

We did not find any head-to-head studies comparing the use
of CTversus standard fluoroscopic esophagrams (Table 10s). In
alignment with a consensus-based algorithm from the surgical
literature to detect anastomotic leakage after minimally
invasive esophagectomy and ESGE guidelines for the manage-
ment of iatrogenic perforations, we favor the use of CT esopha-
grams over standard fluoroscopic esophagrams owing to their
higher sensitivity in diagnosing small esophageal leaks and
other extraluminal abnormalities [104, 128]. Furthermore, rele-
vant abnormal findings in standard fluoroscopy are almost
invariably followed by a CT esophagram.

In conclusion, the rate of imaging abnormalities requiring
intervention after POEM is very low. Routine imaging is associ-
ated with radiation exposure, increased resource use, and
potential AEs related to contrast ingestion. Therefore, the use
of a CT esophagram after POEM should be considered primarily
for symptomatic patients.

11.4 Is second-look endoscopy recommended
after POEM?

Second-look endoscopy adds to both the costs and logistical
challenges. Several reports indicate that POEM can be safely
performed without the need for routine postoperative examin-
ations and may even be conducted on an outpatient basis for
certain individuals [129, 130].

The benefit of second-look endoscopy has been explored in a
single-center retrospective study comprising 447 patients
[131]. Abnormal findings were detected in 71 patients (14.3%).
Newly detected AEs that necessitated endoscopic intervention
or deviation from the standard postoperative protocol were
observed in 12 patients (2.4%). These included entry site de-
hiscence in eight patients (1.6 %), submucosal hemorrhage or
hematoma in two patients (0.4 %), and dehiscence at the site
of an intraoperative perforation that had been closed with
endoclips in two patients (0.4%). Multivariate analysis indi-
cated that an extended duration of operation and the presence
of intraoperative AEs were the predictors of clinically significant
findings at second-look endoscopy. Therefore, second-look
endoscopy could potentially be reserved for selected patients.

11.5 Is a short-term course of PPl recommended
after POEM to reduce the rate of adverse events?

PPIs have been widely studied in the literature for the manage-
ment of post-POEM GERD, which is reported to occur in up to
almost 30% of the cases [132]. While PPIs are effective in this
setting, no evidence was found for the use of PPIs in the peri-
procedural setting to reduce AEs such as late bleeding or pain,
or to induce better healing of the mucosotomy. While this prac-
tice is seen in some studies as a routine, supposedly aimed at
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facilitating mucosal healing [133], no evidence-based recom-
mendation can be made.

12 The Precision POEM Assessment Tool
(PPAT)

The Precision POEM Assessment Tool (PPAT) is an ESGE compe-
tency assessment tool that is being made available alongside
this position statement to facilitate a structured dialogue be-
tween POEM trainers and their trainees concerning the quality
of a POEM procedure. It aligns with the recommendations in
this part of the curriculum (» Table 1), with the relevant recom-
mendation that each PPAT component was based on indicated
where applicable in » Table 4).

Development of the Precision POEM Assessment
Tool

A subtaskforce of the POEM curriculum taskforce, consisting of
Drs. Tate, Lala, Debels, and Montori, selected recommenda-
tions from this document that focused on the POEM technique
and could be assessed during a live procedure or from a video.
Once selected, PPAT statements were modified for the purpose
of the online tool and grouped into domains. To aid interpreta-
tion, text was attached to each PPAT statement describing
important aspects of best/poor practice. PPAT statements can
be scored from 1 (poor) to 5 (very good) on a Likert scale.

» Table4 Components and scoring of the Precision POEM Assessment Tool (PPAT)'.

Component Possible responses and scoring L2 V3 Recom- Maxi-
menda- mum
tion score?
number

Global competencies 20

i Tip control 1 Very Jerky, inaccurate, large, nonpurposeful movements X X 5

poor
5 Very Controlled, precise, fine, purposeful movements
good

ii Appreciation 1 Very Repeatedly unable to identify planes and the cutting line, X X 5

of planes poor compromising safety
5 Very Appreciation of planes and cutting line at all stages of the
good procedure. Anticipates areas of difficulty and able to optimize
technique to improve the plane and safely proceed
iii Periodic 1 Very Fails to perform any periodic checks X 5
checks poor
5 Very Frequently checks ESU settings before using thermal energy
good (after every change in settings), use of CO, rather than air,
mucosal integrity, and abdominal distension, and maintains
good communication with the anesthetic team
iv Achieves good 1 Very Fails to achieve good orientation despite mentor input. X 5
orientation poor Unaware of or ineffective use of withdrawal, advancement, and
rotation of the scope
5 Very Able to easily achieve orientation, tunnel easily advanced
good perpendicular to the circular muscle. In more difficult cases,
achieves a good orientation with repeated withdrawal,
advancement, and rotation of the scope
Cleaning and inspection 9-12 20
v Thorough 1 Very Fails to adequately cleanse the esophagus, increasing the risk X X 9 5
esophageal poor of contamination of the submucosal tunnel and compromising
cleansing be- the ability to assess the mucosa. Does not examine the
fore mucosal esophagus to exclude the presence of esophageal cancer or
incision pseudoachalasia
5 Very Meticulously cleanses the esophagus to minimize the risk of
good contamination of the submucosal tunnel, ensuring optimal

mucosal visualization. Carefully examines the esophagus to
exclude the presence of esophageal cancer or pseudoachalasia
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> Table4 (Continuation)

Component

vi Documenta-
tion of ob-
structive
esophageal
spastic seg-
ments

vii Identification
of anatomical
landmarks

viii Identification
of anterior vs.
posterior
approaches

Mucosotomy

ix Identification
of the mucos-
otomy site

X Submucosal
injection®

xi Firstincision
of the mucos-
otomy

xii Extending the
mucosotomy
incision

Possible responses and scoring L2
1 Very Does not document observed obstructive esophageal spastic X
poor segments, fails to evaluate correlation with HRM and imaging

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

test findings, even with prompting

Consistently and independently documents all observed
obstructive esophageal spastic segments, accurately evaluates
and correlates them with HRM and imaging test findings

Fails to identify and document the position of the upper X
esophageal sphincter and the GE|, even with prompting

Effectively and independently identifies all key anatomical
landmarks including the upper esophageal sphincter, and the
GE]

Cannot identify anterior (1-2 o’clock in supine position) or X
posterior (5-6 o'clock) position, even with prompting

Independently and accurately identifies anterior (1-2 o’clockin
supine position) or posterior (5-6 o'clock) orientation based on
gastroesophageal landmarks and gravity

Unable to locate and justify the mucosotomy site, despite X
mentor input. Does not consider spastic segments, length of
myotomy or orientation

Independent, justifiable, identification of the mucosotomy
site. Considers length of myotomy, length of spastic segment,
appropriately allows enough space for the myotomy

Unable to find the submucosal plane. Static injection with an X
inadequate volume of injectate, resulting in a poor lift despite
prompting, compromising the safety of the mucosotomy by

risking muscle injury

Efficiently finds the submucosal plane. Caution is taken to avoid
mucosal and intrathoracic injection. Dynamic injection of an
adequate volume to obtain a lift large enough to facilitate a safe
mucosotomy incision

Fails to make the first incision at the site of previous injection. X
Uses an improper knife angle. Makes multiple taps on the
electrosurgical unit

Meticulously performs the mucosotomy by making the first
incision at the site of previous injection. Uses the fewest possi-
ble taps on the electrosurgical unit with a cutting current.
Maintains the knife tip at a45-80° angle to the mucosal surface

Lacks control over the longitudinal extension of the incision, X
deviating from the tunnel direction. Fails to lift the mucosa at

the caudal end and tolerates insufficiently injected submucosa,
risking damage to the muscle. Inappropriate incision length,

either too short or too long, preventing proper entry

Controlled, safe, and precise longitudinal extension of the
incision, maintaining the direction of the tunnel. Gently lifts the
mucosa at the caudal end and repeatedly injects the sub-
mucosa, if required, to avoid damage to the muscle. Appropri-
ate length (1.5-2 cm) to facilitate entry

V3

Recom-
menda-
tion

number

10

11

12

10,12,
17,18

10,12,
17

None

17

18

Maxi-

score?

20
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> Table4 (Continuation)

Component

Submucosal tunneling

xiii Accessing the
submucosal
tunnel

xiv Submucosal
tunneling

XV Maintaining
direction

xvi Recognizing
the GEJ

Xvii Extending the
submucosal
tunnel into the
stomach

Myotomy

xviii Starts at ap-

propriate site
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Possible responses and scoring

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very

poor

5 Very
good

Uncontrolled, nonpurposeful movements of the knife. Trims
incorrect area, inadequate lift, risks thermal injury to the
mucosa and/or muscle. Trimming does not allow tunnel access

Careful, precise, controlled trimming of the submucosa at the
caudalincision end. Uses the cap to protect the mucosa from
thermalinjury and submucosal injection to avoid muscle injury.
Trimming easily allows access to the tunnel

Fails to perform submucosal tunneling properly, neglecting the
use of CO, insufflation, injection of saline and chromic dye, and
cap use, hindering proper exposure of the submucosa-
muscularis propria interface. Creates multiple dissection
planes, leading to an inefficient and potentially unsafe proce-
dure

Meticulously performs submucosal tunneling using a combina-
tion of CO, insufflation, frequent injection of saline and chromic
dye, and a gentle forward pressure of the cap to expand the
submucosa-muscularis propria interface. Avoids creating
multiple dissection planes

Does not periodically check direction, continues to dissect
unaware of deviations in direction, unable to determine the
direction of the GEJ

Periodically checks the direction of the tunnel by withdrawing
the scope. Able to identify any deviation in direction and
correctitin timely fashion

Does not measure distance between the incisors and the GE|
before starting procedure. Fails to identify the GE| during
tunneling. Does not recognize key anatomical features such as
palisade veins, increased vascularity, spindle-shaped veins,
large perforating vessels, and/or the narrowing of the lumen

Meticulously measures the distance between the incisors and
the GEJ before starting the procedure. Accurately identifies the
GE] using key anatomical observations such as palisade veins,
increased vascularity, spindle-shaped veins, large perforating
vessels, and/or the narrowing of the lumen

Fails to extend the submucosal tunnel adequately, with less
than 3 cm distal extension to the GEJ. Does not use anatomical
landmarks or the double-scope method, leading to uncertainty
about the correct extension length for gastric myotomy

Meticulously extends the submucosal tunnel at least 3 cm distal
to the GEJ] and confirms the correct extension using a combina-
tion of anatomical landmarks and, if necessary, the double-
scope method to ensure an acceptable length for gastric
myotomy

Fails to start the myotomy 2 cm or more below the caudal
extent of the mucosotomy site. Uses uncontrolled, repeated
taps with the knife, leading to a less precise and unsafe proce-
dure

Meticulously performs the myotomy in a cranial to caudal
manner, starting 2 cm or more below the caudal extent of the
mucosotomy site, using controlled sequential single taps with
the knife

V3 Recom-
menda-
tion
number
19-25

X 19, 20

X 21

X 21

X 22,23

X 24,25
26-34

X 26

Maxi-
mum
score?

25

30
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» Table4 (Continuation)

Component

Xix Choice of
anterior or
posterior
myotomy

XX Approach to
myotomy:
mucosal to

xxi

xxii

xxiii

adventitial or
adventitial to
mucosal

Use of adven-
titial injection
toimprove
safety®

Length of the
myotomy

Ensures
completeness
of myotomy

Mucosal closure

XXiv

Closing the
mucosal
incision

Possible responses and scoring

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

Fails to select the appropriate orientation for myotomy,
chooses the same orientation as a previous surgical or endo-
scopic myotomy

Meticulously chooses the appropriate orientation for myotomy,
performing it on either the anterior (1-2 o’clock) or posterior
(5-6 o’clock) side, and avoids the same orientation as any
previous surgical or endoscopic myotomy

Chooses an incorrect approach, disregarding the available
space in the tunnel. Applies excessive traction on the muscle
with the knife. Makes uncontrolled incisions. Struggles to
switch between approaches. Fails to maintain a perpendicular
direction to the circular muscle layer, leading to improper
dissection

Meticulous choice of approach based on the amount of space
in the tunnel. Avoids excessive traction/pressure on the muscle
with the knife. Controlled, stepwise incisions made. Able to
seamlessly switch between approaches. Maintains the direc-
tion perpendicular to the circular muscle

Does not use adventitial injection to improve safety when using
the mucosal to adventitial approach

Repeatedly uses injection into the adventitial space to prevent
thermal injury to mediastinal structures when using the
mucosal to adventitial approach

Does not extend the myotomy adequately, fails to tailor the
length based on the disease being treated

Independently extends the myotomy 2-3 cm distal to the GEJ
and decides the esophageal myotomy length based on the dis-
ease being treated, such as4-7 cm for type | and Il achalasia and
tailored for type Ill achalasia and spastic esophageal motility
disorders

Fails to complete the myotomy. Does not recognize remaining
circular muscle

Meticulously inspects the myotomy to ensure complete
disruption of the circular layer

Unable to close the mucosotomy. Inaccurate, uneven, incorrect
positioning of clips. Deploys clips without confirming position.
Risks injury to the mucosa. Persistent tissue inversion. Unsafe
closure

Even and accurate placement of clips. Ensures adequate
positioning and tissue eversion prior to clip deployment to
provide a secure zipper-type closure

L2 V3 Recom-
menda-
tion
number

X 28,29

X 31-34

35,36

X X 35,36

Maxi-

score?
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> Table4 (Continuation)

Component

Adverse events

XXV Preventing
and managing
bleeding dur-
ing submuco-
sal tunneling
and myotomy

XXVi Preventing
mucosal
injuries

xxvii Managing
mucosal
injuries®

xxviii Preventing
and managing
gas-related
adverse
events

Possible responses and scoring L2 V3 Recom-
menda-
tion
number
37-43

1 Very Fails to identify or pretreat vessels during the procedure and X X 37,38

poor ignores bleeding vessels prior to tunnel closure, potentially

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

1 Very
poor

5 Very
good

leading to significant bleeding and procedural complications

Proactively identifies nonbleeding vessels based on size, avoids
very large vessels which do not hamper tunnel progression.
Pretreats vessels up to 1-1.5 mm with the knife, and considers
coagulation forceps for larger vessels. Uses water irrigation and
endoscope cap pressure to manage active bleeding effectively.
Identifies and treats any bleeding vessels prior to tunnel
closure. Appreciates the higher risk of bleeding in the cardia

Neglects necessary precautions to prevent mucosal injuries X X 39
when applying energy, using open instruments, or passing the

scope within the tunnel. Does not use injection adequately.

Performs dissection too far from the muscularis propria.

Creates a narrow tunnel that increases the risk of spray coagu-

lation coming into contact with the mucosa. Neglects to be

particularly careful while crossing the GE|

Carefully avoids mucosal injuries when applying energy, using
instruments, and during scope passage within the tunnel.
Repeatedly uses injection. Performs dissection close to the
muscularis propria and maintains a wide enough tunnel to
avoid spray coagulation contact with the mucosa. Is particularly
careful while crossing the GE|. Promptly identifies and treats
any mucosal injuries or perforations to prevent expansion and
contamination

Fails to identify or manage mucosal injuries during the pro- X X 39,40
cedure, leading to potential full-thickness perforations and
complications

Promptly identifies mucosal injuries during and after the pro-
cedure. Treats current or potential perforations with appropri-
ate techniques such as TTS or OTS clips, or endoscopic suturing

Fails to check the insufflation unit for CO, usage at a low flow X 41-43
rate, does not continuously assess the patient for abdominal

distension, and neglects to communicate with the anesthetic

team regarding changes in hemodynamics, tidal volumes,

ventilation, and capnography. Does not perform needle

decompression when necessary, even with prompting.

Demonstrates imprudent behavior in managing minor or large

capnoperitoneum, leading to potential respiratory or hemo-

dynamic compromise

Independently ensures the insufflation unit is set to use CO, at
alow flow rate (~1.2 L/minute). Continuously assesses the
patient for abdominal distension and interrupts the procedure
to perform needle decompression of a capnoperitoneum when
necessary. Maintains excellent communication with the
anesthetic team, promptly responding to changes in hemo-
dynamics, tidal volumes, ventilation, and capnography to
review the patient for pleural effusion, capnothorax, or capno-
peritoneum. Manages minor levels of capnoperitoneum
conservatively and performs needle decompression for large,
tense capnoperitoneum associated with hemodynamic or ven-
tilatory compromise
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Maxi-
mum
score?

20
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> Table4 (Continuation)

Component Possible responses and scoring L2 V3 Recom- Maxi-
menda- mum
tion score?
number

Technical adaptations required for difficult POEM procedures 44 5

XXix Managing 1 Very Fails to recognize or address submucosal fibrosis when poor X X 44 5

submucosal poor mucosal lifting impedes tunnel initiation. Neglects to create a
fibrosis during second tunnelin an alternative orientation. Does not consider
POEM> concomitant submucosal and muscular dissection when the
second tunneling attempt proves unsuccessful
5 Very Promptly recognizes and addresses submucosal fibrosis when
good poor mucosal lifting impedes tunnel initiation. Creates a
second tunnelin an alternative orientation when necessary.
Considers concomitant submucosal and muscular dissection in
cases of severe fibrosis or obstructing spastic segments
Overall PPAT 145

ESU, electrosurgical unit; GEJ, gastroesophageal junction; HRM, high resolution manometry; OTS, over the scope; TTS, through the scope.
1 Best practice videos for the components of this PPAT are available from: https://academy.esge.com/en/pages/poem-curriculum-part-2-statement-video-links.

2L, applicable to live assessment
3V, applicable to video assessment.

4 Possible total scores (denominators) per domain will vary according to whether the procedure is assessed live or using video and the number of unfilled non-

mandatory components.
> Non-mandatory component.

Once all required fields are completed, an overall score can
be obtained, providing an indication of the quality of the
POEM. The denominator of this fraction reflects the number of
relevant components (5 points for each component). Possible
total scores (denominators) per domain will vary according to
whether the procedure is assessed live (L) or using video (V),
and the number of unfilled non-mandatory components (i.e.
PPAT statements x, xxi, xxvii, and xxix).

With all optional fields filled in, the PPAT is distributed across
its domains with a maximum denominator of 145 points. The
distribution is as follows: “global competencies,” 20 points
(13.8%); “cleaning and inspection,” 20 points (13.8 %); “mucos-
otomy,” 20 points (13.8%); “submucosal tunneling,” 25 points
(17.2%); “myotomy,” 30 points (20.7 %); “mucosal closure,” 5
points (3.4%); adverse events, 20 points (13.8%); and “techni-
cal adaptations required for difficult POEM procedures,” 5
points (3.4%).

A fillable version of the PPAT form for completion by
trainers/trainees is available at: https://academy.esge.com/en/
pages/poem-curriculum-part-2.

In order to provide trainees with a straightforward and
visually clear reference to best practice, presented in a decon-
structed manner, videos that exemplify best practice technique
during POEM for the various PPAT domains have been made
available at: https://academy.esge.com/en/pages/poem-curri-
culum-part-2-statement-video-links. These anonymized videos
were carefully selected and have been edited to ensure they
correspond precisely to the relevant domain of the PPAT. This
approach allows trainees to directly observe and focus on
specific aspects of the procedure where they may need

improvement, thereby enhancing their learning experience by
targeting areas that require further attention.

The PPAT tool, although still requiring prospective valida-
tion, is offered by the ESGE as a potentially effective measure
of POEM competency based upon this curriculum, which is
very likely superior to traditional markers such as number of
cases performed.

Published scores such as FOODS [134], which assess the
difficulty of the specific POEM procedure, might be used in the
future to adjust the PPAT, accounting for procedural complexity
and allowing for competency comparisons across procedures of
varying difficulty.
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Appendix 2s PICO questions and bibliographic searches

1 What is the required equipment? Is a pre-procedure checklist required?

Expert-based review

Endoscopy | DOI 10.1055/a-2569-7634 | © European Society of Gastrointestinal Endoscopy. All rights reserved.
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2 What type of electrosurgical knife is recommended? [1-5]

P: Patients with esophageal motility disorders undergoing POEM.
I: POEM with conventional knife

C: Water-jet assisted-knife

O: Technical success, Procedural time, adverse events.

Pubmed (16/09/2023)
((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR

"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR
"myotomies"[All Fields])) OR "POEM"[AIl Fields]) AND ("knife"[All Fields] OR "knifes"[All Fields])

Results: 38
= Records identified from:
S
= Datab =3
§ atabases (n=3) »1 Records removed before screening:
EE Medline Duplicate records removed (n =
g Embase 35)
= Google scholar
)
A
Records screened — | Recordsexcluded
(n=65) (n=27)
%,, \4
= Reports sought for retrieval Reports not retrieved
g (n=38) (n=0)
2]
\ 4
Reports assessed for eligibility Reports excluded:
(n=9) No control arm (n = 5)
No comparing water-jet vs no
— water-jet (n=1)
)
T A
=
= Studies included in review
= (n=5)
— 5
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3 What are the recommended electrosurgery settings? [6]

P: Patients with esophageal motility disorders undergoing POEM.
I: POEM with blended current

C: Pure cut OR Spray coagulation OR contact coagulation mode.
O: Mucosal tear, bleeding, other POEM-related adverse events

Pubmed (18/09/2023)
("POEM"[AIl Fields] OR "peroral endoscopic myotomy"[All Fields] OR ("per oral"[All Fields] AND ("endoscopie"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopies"[All Fields] OR

"endoscopy s"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR "myotomies"[All Fields]))) AND ("electro*"[All Fields] OR "mode"[All Fields] OR ("blend"[All Fields] OR "blend s"[All Fields] OR
"blended"[All Fields] OR "blending"[All Fields] OR "blends"[All Fields]) OR ("spray"[All Fields] OR "sprayed"[All Fields] OR "spraying"[All Fields] OR "sprayings"[All Fields] OR "sprays"[All Fields]) OR "pure"[All Fields])

Results: 347
= Records identified from:
£ Databases (n = 3)
§ ——p| Records removed before screening:
E‘E Medline Duplicate records removed (n=
= Embase 260)
= Google scholar
—__J
Records screened — »| Records excluded
(n=287) (n=285)
1) A
=
5 Reports sought for retrieval Reports not retrieved
o -9 =0
] (n=2) (n=0)
9]
Re;:orts assessed for eligibility ——> Reports excluded:
(n=2) Narrative review (n = 1)
—
)
=
D
=
= Studies included in review
= (n=1)
N’/
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4 What is the recommended duration of fasting before POEM?

P: Patients with esophageal motility disorders before POEM
I: Fasting 12 h
C: 24 h OR > 24h

O: Presence of food, postponed POEM

Pubmed (18/09/2023)

(("peroral"[All Fields] OR "perorally"[All Fields]) AND ("fast"[All Fields] OR "fasting"[All Fields]) OR “cleansing” [All Fields] OR “preparation” [All Fields]) AND ("myotomy"[MeSH Terms] OR "esophageal myotomy"[All
Fields] OR "POEM"[AIl Fields]))

Results: 97

Identification ]

)

Screening

Included

N——

Records identified from:
Databases (n = 97)

Medline
ScienceDirect

Records removed before screening:
Duplicate records removed (n =
5)

Records screened
n=92)

Records excluded
(n=283)

Reports sought for retrieval
(n=9)

A 4

Reports not retrieved
(n=0)

Reports assessed for eligibility
(n=9)

Reports excluded:
Not addressing different fasting
times (n =9)

Studies included in review
(n=0)
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5 How should antithrombotics be managed? [7-11]

P: Patients with esophageal motility disorders on antithrombotics undergoing POEM
I: Antithrombotics suspension

C: No suspension

O: Bleeding, thrombotic events.

Pubmed (18/09/2023)
"antithrombotic"[All Fields] OR "antithrombotics"[All Fields] OR "antiagregation"[All Fields] OR ("aspirin"[MeSH Terms] OR "aspirin"[All Fields] OR "aspirins"[All Fields] OR "aspirin s"[All Fields] OR "aspirine"[All Fields])
OR ("clopidogrel"[MeSH Terms] OR "clopidogrel"[All Fields] OR "clopidogrel s"[All Fields]) OR "anticoagula*"[All Fields]) AND ("POEM"[AIl Fields] OR "peroral endoscopic myotomy"[All Fields] OR "per-oral endoscopic

myotomy"
Results:14
3 Records identified from:
E Databases (n = 2) > Records removed before screening:
b= . Duplicate records removed (n =
= Medline 13)
-~ Embase
L
—/
)
Records screened Records excluded
(n=14) n=7)
A4
¥ .
=5 Reports sought for retrieval Reports not retrieved
8| | m=6) (n=0)
9
. I
Reports assessed for eligibility Reports excluded:
(n=8) Case report (n = 2)
Editorial (n=1
—
)
=
Q
E
E Studies included in review
= (n=5)
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6 Should antibiotics be prescribed perioperatively? [12-15]

P: patients with esophageal motility disorders undergoing POEM.

I: antibiotic prophylaxis
C: no prophylaxis
O: infectious adverse events, other adverse events.

Pubmed (25/09/2023)

& Thieme

(("POEM"[AIll Fields] OR "peroral endoscopy myotomy"[All Fields] OR ("per oral"[All Fields] AND ("endoscopie"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopies"[All Fields] OR
"endoscopy s"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR "myotomies"[All Fields]))) AND ("antibio*"[All Fields] OR ("infect"[All Fields] OR "infectability"[All Fields] OR "infectable"[All Fields]
OR "infectant"[All Fields] OR "infectants"[All Fields] OR "infected"[All Fields] OR "infecteds"[All Fields] OR "infectibility"[All Fields] OR "infectible"[All Fields] OR "infecting"[All Fields] OR "infection s"[All Fields] OR
"infections"[MeSH Terms] OR "infections"[All Fields] OR "infection"[All Fields] OR "infective"[All Fields] OR "infectiveness"[All Fields] OR "infectives"[All Fields] OR "infectivities"[All Fields] OR "infects"[All Fields] OR

"pathogenicity"[MeSH Subheading] OR "pathogenicity"[All Fields] OR "infectivity"[All Fields]))) AND (2011:2023[pdat])

A4

Records removed before screening:
Duplicate records removed (n =
78)

Records excluded
n=27)

Reports not retrieved
(n=0)

Results: 104
5 Records identified from:
< Databases (n = 3)
= .
'g Medline
3 Embase
= Google scholar
N’/
Y
Records screened
(n=104
on
g
§ Reports sought for retrieval
5 (n=8)
177}
A 4
Reports assessed for eligibility
(n=28)
—
=
D
=
) Studies included in review
=
— (n=4)
—

\4

Reports excluded:
Review (n=2)
Only published as an abstract (n
=2)
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7 What are the first step during POEM? What anatomical landmarks should be recognized before the mucosal incision?

Expert-based review

10
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8 What is the best submucosal solution for the injection prior to mucosotomy?

P: patients with esophageal motility disorders undergoing POEM
I: colloid / blue dye / adrenaline

C: saline / no dye / no adrenaline

O: intraprocedural bleeding, cushion time, field view.

Pubmed (18/09/2023)
(("peroral"[All Fields] OR "perorally"[All Fields]) AND ("injection"[All Fields] OR "submucosal injection"[All Fields] OR “submucosal solution”[All Fields] OR “solution”[All Fields] OR “saline”[All Fields] OR “colloid”[All
Fields] OR “dye”[All Fields] or “adrenaline”[All Fields] or “indigo carmine”[All Fields] or “methylene blue”[All Fields]) AND ("myotomy"[MeSH Terms] OR "esophageal myotomy"[All Fields] OR "POEM"[AIl Fields]))

Results: 126
g Records identified from:
§ Databases (n = 126) L »| Records removed before screening:
b= Duplicate records removed (n =
E Medline 9)
= ScienceDirect
—
)
Records screened Records excluded
(n=117) (n=105)
A
) .
£ Reports sought for retrieval Reports not retrieved
§ (n=12) (n=0)
3 l
7]
Reports assessed for eligibility Reports excluded:
(n=12) No comparing different
approaches (n = 12)
——/
)
=
<
El Studies included in review
2| | m=0
11
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9 How to perform the mucosotomy?

P: patients with esophageal motility disorders undergoing POEM

I: longitudinal mucosotomy

C: transversal mucosotomy

O: Clinical success (Eckardt < 4), GERD; procedural time, adverse events

Pubmed (11/10/2023)

((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR
"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR
"myotomies"[All Fields])) OR "POEM"[AIl Fields]) AND ("mucosotomy"[All Fields] OR "mucosotomies"[All Fields] OR "mucosal entry"[All Fields])

Results: 135
g Records identified from:
‘g Databases (n = 2) »| Records removed before screening:
b= . Duplicate records removed (n=
= Medline 42)
D
= Embase
=
!
)
Records screened Records excluded
(n=93) (n=169)
A
w .
E Reports sought for retrieval Reports not retrieved
3 (n=24) (n=23)
5
‘” |
Reports assessed for eligibility ———p| Reports excluded:
(n=1) Abstract without available full
text (n=1)
——/
)
=
]
<=
% Studies included in review
= (n=0)
_ 12
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10 How to access the tunnel?

P: patients with esophageal motility disorders undergoing POEM

I: Standard submucosal access to the tunnel

C: Alternative methods for accessing the submucosal tunnel

O: Clinical success (Eckardt < 4), successful tunnel creation; procedural time, adverse events

Pubmed (11/10/2023)

((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR
"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR
"myotomies"[All Fields])) OR "POEM"[AIl Fields]) AND ("submucosal" AND ("access" OR "ente*"OR "entry") AND ("tunnel" OR "tunneling"))

Results 175
g Records identified from:
= Databases (n = 2)
= | | Records removed before screening:
E Medline Duplicate records removed (n =
S Embase 37)
(=1
—
)
\4
Records screened | 5| Records excluded
(n=138) (n=68)
&p
.E Reports sought for retrieval ——» Reports not retrieved
g (n="70) (n=68)
5
9]
Reports assessed for eligibility Reports excluded:
(n=2) No control arm (n = 2)
N’/
)
=
S
i} Studies included in review
g (n=0)
=
——
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11 How to perform submucosal tunneling? [16]

P: patients with esophageal motility disorders undergoing POEM

I: 2-3 cm tunnel into the stomach

C: longer tunnel

O: Clinical success (Eckardt < 4), GERD; procedural time, adverse events

Pubmed (11/10/2023)

((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR
"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR
"myotomies"[All Fields])) OR "POEM"[All Fields]) AND ("submucosal" AND ("tunnel" OR "tunneling") AND (length OR distance OR lengt OR extension))

Results: 80
= Records identified from:
=] —
= Databases (n = 2) L »| Records removed before screening:
& ) Duplicate records removed (n=
= Medline 8)
= Embase
=
D —
)
Records screened Records excluded
(n=172) (n=155)
%‘) Reports sought for retrieval .| Reports not retrieved
o (n=17) | m=9
5
7]
A\ 4
Reports assessed for eligibility » | Reports excluded:
(n=8) No control arm (n = 7)
N
)
A\ 4
g . . . .
= Studies included in review
= _
S (n=1)
£
[S=|
- 14
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12 How to recognize the gastroesophageal junction (GEJ)?

P: patients with esophageal motility disorders undergoing POEM
I: double scope method

C: only relying on anatomical landmarks

O: Technical success, Clinical success, myotomy extension

Pubmed (18/09/2023)
(("peroral"[All Fields] OR "perorally"[All Fields]) AND ("Gastroesophageal junction"[All Fields] OR "GEJ"[All Fields] OR "gastric myotomy"[All Fields] OR "cardiomyotomy"[All Fields] OR "tunnel extension" [All Fields] OR

"double-scope” OR "retroflexion"[All Fields]) AND ("myotomy"[MeSH Terms] OR "esophageal myotomy"[All Fields] OR "POEM"[AIl Fields]))

Results: 105
5 Records identified from:
= Databases (n = 105)
S > Records removed before screening:
EE‘ Medline Duplicate records removed (n=
= ScienceDirect 2)
o
N’
)
A
Records screened »| Records excluded
(n=133) (n=111)
A
%” Reports sought for retrieval Reports not retrieved
5 (n=22) (n=0)
&
@
A 4
Reports assessed for eligibility Reports excluded:
(n=22) Not comparing different
approaches (n = 22)
—
A4
3
= Studies included in review
] (n=0)
—
N’/
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13 How far should the submucosal tunnel extend into the stomach and how can this be confirmed? [17]

P: patients with esophageal motility disorders undergoing POEM.

I: POEM

C: 2-3 cm into the stomach vs longer tunnel

O: Clinical success (Eckardt < 4), GERD; procedural time, adverse events

Pubmed (11/10/2023)

((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR
"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR
"myotomies"[All Fields])) OR "POEM"[All Fields]) AND ("submucosal" AND ("tunnel" OR "tunneling") AND (length OR distance OR lengt OR extension))

Results: 80

)

g Records identified from:

= Databases (n = 2)

& »| Records removed before screening:

£ Medline Duplicate records removed (n =

S Embase 8)

L
D —
)

Records screened L » | Records excluded
(n=72) (n=55)
A

%ﬂ Reports sought for retrieval Reports not retrieved

§ (n=17) (n=9)

St

9

o)

A 4
Reports assessed for eligibility Reports excluded:
(n=28) No control arm (n = 7)

N’/
)

<

E Studies included in review

e (n=1)

—
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14 How to perform the myotomy? [18]

P: patients with esophageal motility disorders undergoing POEM

I: antegrade direction
C: retrograde direction

O: Clinical success (Eckardt < 4), GERD; procedural time, adverse events

Pubmed (11/10/2023)

(((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR
"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR

"myotomies"[All Fields])) OR "POEM"[AIl Fields])) AND (“myotomy technique” [All Fields])

39 results

Records removed before screening:
Duplicate records removed (n=
10)

\4

Records excluded
(n=14)

Reports not retrieved
(n=10)

= Records identified from:
-% Databases (n = 2)
P
'F: Medline
5 Embase
[
—
)
Records screened
(n=29)
) .
= Reports sought for retrieval
= —
3 (n=15)
5
177}
Reports assessed for eligibility
(n=35)
—/
)
= \ 4
D
=]
% Studies included in review
E (n=1)
—

A\ 4

Reports excluded:
No control arm (n = 4)
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15 Anterior or Posterior POEM? [19-27]

P: patients with esophageal motility disorders undergoing POEM

I: anterior

C: posterior

O: clinical success (Eckardt < 4), GERD; procedural time, adverse events.

Pubmed (03/10/2023)
("POEM"[AIl Fields] OR "Peroral endoscopic myotomy"[All Fields] OR "Per-oral endoscopic myotomy"[All Fields]) AND ("anterior"[All Fields] OR "anteriores"[All Fields] OR "anteriorization"[All Fields] OR
"anteriorized"[All Fields] OR "anteriors"[All Fields] OR ("posterior"[All Fields] OR "posteriors"[All Fields]))

Results:76
= Records identified from:
£ Databases (n = 3)
§ — ¥ Records removed before screening:
EE Medline Duplicate records removed (n=
g Embase 65)
= Google scholar
___J
Records screened »| Records excluded
(n=85) (n=168)
g
'E Reports sought for retrieval Reports not retrieved
e (n=17) (n=0)
@
Y
Reports assessed for eligibility Reports excluded:
(n=17) Data from the same cohort (n = 5)
—
)
i1 4
i
E Studies included in review
= (n=12) * * Non-RCTs were excluded from the GRADE table.
—
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16 Selective or full-thickness myotomy? [28-33]

P: patients with esophageal motility disorders undergoing POEM

I: selective

C: full-thickness myotomy

O: Clinical success (Eckardt < 4), GERD; procedural time, adverse events.

Pubmed (18/09/2023)
(("peroral"[All Fields] OR "perorally"[All Fields]) AND (“full-thickness”[All Fields] OR “selective myotomy”[All Fields] OR “circular’[All Fields]) AND ("myotomy"[MeSH Terms] OR "esophageal myotomy"[All Fields] OR
"POEM"[AIl Fields]))

Results: 146
g Records identified from:
= Databases (n = 146)
& Records removed before screening:
= Medline Duplicate records removed (n=13)
- ScienceDirect
=1
——
)
A
Records screened p| Records excluded
(n=133) (n=115)
2 Reports sought for retrieval P Reports not retrieved
g (n=19) (n=0)
5
o)
Reports assessed for eligibility Reports excluded:
(n=19) Not comparing different
approaches (n=11)
Article in Chinese (n =1)
Abstract only (n=1)
\ 4
=
= Studies included in review
= —
o} (l’l = 6)
£
(==
- 19
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17 What should be the length of the myotomy? [34-38]

P: patients with esophageal motility disorders undergoing POEM

I: standard myotomy

C: short myotomy (esophageal side) / long myotomy of the gastric side

O: Clinical success (Eckardt < 4), GERD; procedural time, adverse events.

Pubmed (11/10/2023)
(((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR

"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR
"myotomies"[All Fields])) OR "POEM"[AIl Fields])) AND (("myotomy length" [All Fields]) OR ("myotomy extension" [All Fields]))

Results 64
g Records identified from:
g Databases (n = 2)
= Medline — ¥ Records removed before screening:
"E Embase Duplicate records removed (n=3)
<
L)
—
\ 4
Records screened Records excluded
(n=61) (n=17)
E‘J Reports sought for retrieval Reports not retrieved
g (n=44) (n=33)
5
177]
Reports assessed for eligibility Reports excluded:
(n=11) No control arm (n = 6)
—=
= v
=
% Studies included in review
= (n=5)
20
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18 How to close the mucosal incision? [39, 40]

P: patients with esophageal motility disorders undergoing POEM
I: hemoclips

C: other closing methods

O: intraprocedural mucosal closure, leaks.

Pubmed (11/10/2023)

((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR
"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND (("clips"[All Fields] OR "otsc"[All Fields] OR "suture"[All Fields)
OR "over the scope clips" [All Fields]))

Results: 148
= Records identified from:
-g Databases (n = 148)
= »
EE Medline » Recordslfemoved bgfore scree;ning:ﬁ o
g Science Direct Duplicate records removed (n = 20)
o
—
A
Records screened »| Records excluded
(n=128) (n=108)
A
%’) Reports sought for retrieval ——»| Reports not retrieved
5 (n=20) (n=0)
2
9
2]
Reports assessed for eligibility Reports excluded:
(n=20) Not comparing different
approaches (n = 18)
N’
)
5
iE Studies included in review
E (n=2)
21
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19 How to prevent and manage bleeding during submucosal tunneling and when performing the myotomy?

Expert review not framed as PICO question

Pubmed (16/10/2023)

((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR
"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR
"myotomies"[All Fields])) OR "POEM"[AIl Fields]) AND (("bleeding” [All Fields]) AND (prevention OR management))

Results: 320
5 Records identified from:
= Databases (n = 2)
t.:: —— | Records removed before screening:
£ Medline Duplicate records removed (n=58)
= Embase
—
)
Records screened L, Records excluded
(n=262) (n=202)
.E‘) Reports sought for retrieval Reports not retrieved
5 (n = 60) (n=42)
5
2]
Reports assessed for eligibility Reports excluded:
(n=18) No control arm (n = 14)
Conference abstracts without
available full text (n = 4)
—
)
2
ic Studies included in review
e (n=0)
[S==]
—
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20 How to prevent and manage mucosal tear?

Expert review not framed as PICO question

Pubmed (16/10/2023)
((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR

"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR
"myotomies"[All Fields])) OR "POEM"[All Fields]) AND (("mucosal tear" [All Fields]) OR ("mucosal injury" [All Fields]))

Results: 42
g Records identified from:
= Databases (n = 2) -
) »| Records removed before screening:
h=! . : —
g Medline Duplicate records removed (n=2)
3 Embase
Ll
—
)
A
Records screened _ »| Recordsexcluded
(n=40) (n=26)
= Reports sought for retrieval Reports not retrieved
£ (n=14) (n=7)
2
9
2]
Reports assessed for eligibility ) Reports excluded:
n="7) No control arm (n = 4)
Wrong outcome (n=3)
|
A 4
g . . . .
= Studies included in review
= -
S (n=0)
=
[C=i
——
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21 How to prevent and manage gas-related adverse events?

Expert review not framed as PICO question

Pubmed (16/10/2023)

((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR
"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR
"myotomies"[All Fields])) OR "POEM"[All Fields]) AND (("gas" [All Fields] or gas-related)

Results: 122
5 Records identified from:
A= Databases (n = 2)
So;‘: . Records removed before screening:
5 Medline Duplicate records removed (n = 34)
= Embase
(==
~—
)
Records screened »| Records excluded
(n=283) (n=172)
A\ 4
0 . ]
,g ﬁlezolr‘és) sought for retrieval N Elezogs not retrieved
)
b
9]
Regogts assessed for eligibility Reports excluded:
(n=8) No control arm (n = 8)
D —
)
A4
b5
e Studies included in review
e (n=0)
[S=|
—
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22 Are there technical adaptations required for difficult POEM procedure?

Expert-based review.

25
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23 When should diet be re-started?

P: Patients with esophageal motility disorders undergoing POEM
I: early resumption (< 24 h)

C: late resumption (> 24 h).

O: infection, diet tolerance, leak, hospital stay.

Pubmed (20/10/2023)
((("peroral"[All Fields] OR "perorally"[All Fields]) AND ("endoscope s"[All Fields] OR "endoscoped"[All Fields] OR "endoscopes"[MeSH Terms] OR "endoscopes"[All Fields] OR "endoscope"[All Fields] OR

"endoscopical"[All Fields] OR "endoscopically"[All Fields] OR "endoscopy"[MeSH Terms] OR "endoscopy"[All Fields] OR "endoscopic"[All Fields]) AND ("myotomy"[MeSH Terms] OR "myotomy"[All Fields] OR
"myotomies"[All Fields])) OR "POEM"[All Fields]) AND ("diet")

Results: 223
= Records identified from:
g Databases (n = 2)
= _ L »| Records removed before screening:
E Medline Duplicate records removed (n = 34)
g Embase
Ll
D
)
Records screened | » | Records excluded
(n=189) (n=165)
%’) Reports sought for retrieval Reports not retrieved
g (n=24) (n=24)
2
9
2]
v
Reports assessed for eligibility
(n=0)
D —
)
\4
s
E Studies included in review
2| | w=0
[C=i
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24 How should pain be managed after POEM?

P: Patients with esophageal motility disorders undergoing POEM with pain
I: Acetaminophen

C: NSAIDs OR Opioids

O: Pain control, drug-related adverse events.

Pubmed (18/09/2023)
(("peroral"[All Fields] OR "perorally"[All Fields]) AND (“pain”[All Fields] OR “opioids”[All Fields] OR “NSAIDs"[All Fields] OR “non-steroid anti-inflammatory drugs” [All Fields] OR “morphine”[All Fields] OR “oxycodone”
OR “paracetamol’[All Fields] OR “pethidine”[All Fields] OR “analgesics’[All Fields] OR “pain control’[All Fields]) AND ("myotomy"[MeSH Terms] OR "esophageal myotomy"[All Fields] OR "POEM"[AIl Fields]))

Results: 209
g Records identified from:
k= Databases (n = 209) .
5] Records removed before screening:
E;E Medline Dliplicate records removed
9 Science Direct (n=18)
o
——
)
Records screened Records excluded
(n=191) (n=179)
A
= Reports sought for retrieval i
= ego s sought for retrieva » | Reports not retrieved
3 (n=12) (n=0)
S
2]
Reports assessed for eligibility .| Reports excluded:
(n=12) ” Not comparing opioids vs other
analgesics (n = 12)
D —
)
QD
<=
= Studies included in review
= (n=0)
—
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25 Should imaging test be routinely performed after POEM? [41-49]

P: patients with esophageal motility disorders after POEM

I: no test

C: esophagogram OR CT scan.

O: leak detection, infection rate, cost, adverse events, clinical success

Pubmed (16/09/2023)
("POEM"[AIl Fields] OR "Peroral endoscopic myotomy"[All Fields] OR "Per-oral endoscopic myotomy"[All Fields]) AND ("esophagogram"[All Fields] OR "CT scan"[All Fields] OR "Barium"[All Fields] OR "X-ray"[All Fields]

OR "chest radiography"[All Fields] OR "computed tomography"[All Fields]

Results: 177
= Records identified from:
= Databases (n = 3)
g
i . Records removed before screening:
S Medline Duplicate records removed (n = 129)
5 Embase
= Google scholar
—
\4
Records screened Records excluded
—>
(n=177) (n=0)
on
E Reports sought for retrieval »| Reports not retrieved
g m=12) (n=0)
5
177}
A 4
Reports assessed for eligibility o] Reports excluded:
n=12) Not directly assessing the role of
imaging tests (n = 2)
Delayed imaging tests (n = 1)
N’/
)
A
=
<
I= Studies included in review
= (n=9)
o
R 28
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26 Is second-look endoscopy recommended after POEM?

Expert-based review.

29
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27 Is a short-term course of PPl recommended after POEM to reduce the rate of adverse events?

P: Patients with esophageal motility disorders after POEM
I: PPI

C: No PPI

O: GERD, cost, delayed adverse events.

Pubmed (18/09/2023)
(("peroral"[All Fields] OR "perorally"[All Fields]) AND (“proton pump inhibitors”[All Fields] OR “antiacids”[All Fields] OR “omeprazole”[All Fields] OR “pantoprazole”[All Fields] OR “esomeprazole”[All Fields] OR

“lansoprazole” OR “rabeprazole”[All Fields]) AND ("myotomy"[MeSH Terms] OR "esophageal myotomy"[All Fields] OR "POEM"[AIl Fields]))

Results: 87
= Records identified from:
'g Databases (n = 87)
Q9
EE Medline > ReC(]))rdslr.entloved bzfore scree(;ung_:4
k5 Google scholar uplicate records removed (n=4)
—
—
)
Records screened | | Records excluded
(n=283) (n=170)
A
,ED Reports sought for retrieval Reports not retrieved
g (n=13) (n=0)
2
(2]
9]
A
Reports assessed for eligibility | Reports excluded:
n=13) ” Not reporting PPI efficacy in
prophylaxis after POEM
procedure (n = 13)
~—
)
= v
D
=
S Studies included in review
=
—_ (n=0)
—
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Table 1s Summary of the included studies

GERD: Gastroesophageal Reflux Disease, LHM: Laparoscopic Heller Myotomy, PPI: Proton Pump Inhibitors, LESP: Lower Esophageal
Sphincter Pressure, IRP: Integrated Relaxation Pressure, TTS: through-the-scope, HREM: High Resolution Manometry, FT: Full-Thickness
Resection, LES: Lower Esophageal Sphincter, RR: Risk Ratio, MD: Mean Difference, OR: Odds Ratio, Cl: Confidence Interval, POD: Post-

Operative Day.
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Author, Study Study Participants Intervention | Comparisons | Outcomes Main Results Conclusion Quality
publication | Type objective (n)/ Settings assessment
year High/mod/
low quality
Cai, 2014 [1] | RCT Evaluate 100, 2 parallel | Water-jet Conventional The main outcome Procedure time was significantly The use of the High
efficacy and | group assisted group parameter was the POEM | shorter for the water-jet group, mostly | HybridKnife leads to
safety of group procedure time. due to less replacement of a significant
water-jet Secondary outcome accessories Injection volume was decrease in POEM
assisted parameters were: larger in the water-jet group and was | procedure time and
POEM * Number of accessory associated with fewer minor bleeding | facilitates
Versus t.he exch_anggs . episodes. No severe complications reinjection, possibly
conventional * Fluid injection volume i L
technique - Number of bleeding occurred; one case of F:utaneous ' contributing to g
episodes requiring emphysema occurred in the watgr-;et !ower rate of minor
endoscopic hemostasis group, and four cases occurred in the | intra-procedural
using hemostatic forceps C group (p = 0.17), three cases of bleeding.
« Other intra- and post- pneumonia were encountered in the
procedural complications C group and none in the water-jet
* Clinical outcome as group (p = 0.24). Treatment success
determined by decrease in | (Eckardt score B3) was achieved in
Eckardt scores, as wellas | 96.5 % of patients, with no significant
percentage of cases differences between groups.
reaching an Eckardt score
of B3 in both groups
Belopolsky, Meta- To compare | 7 studies POEM Water-jet vs Procedural Similar procedural and clinical Water jet knife Low
2022 [2] analysi | triangular tip | involving 558 no water-jet success, duration, | success Water jet knife had fewer required shorter
s knives with patients. instrument exchanges, | instrument exchanges (2.21 vs 11.9) procedural duration,
and without coagulation forceps use, | and usage of coagulation forceps less instrument
water-jet and (1.75vs 2.63). AEs were higher in exchanges,
function AEs. triangular knife group (OR: 2.30, coagulation
95%Cl = 1.35-3.95). devices, and overall
AEs
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Motomura, Retrosp | To compare | 92 patients POEM Traditional Demographic, procedural, Procedure time was reduced using The use of the Low
2021 [3] ective the triangle tip clinical outcomes and AEs | the water-jet knife (87 vs 61 min, P = water-jet knife
cohort experience knife (Olympus <0.001) despite similar myotomy increases efficiency
of Corp. Tokyo, lengths (16.5 vs 15.2 cm, P = 0.09), during POEM for
conventional Japan). Vs. while myotomy speed was increased | Achalasia.
triangle tip triangle tip-jet in the TTJ group (5.5 vs 4.3 min/cm,
knife to (Olympus P = 0.005). The number of instrument
triangle Corp. Tokyo, exchanges and usage of coagulation
tip-jet Japan). forceps also decreased.
(Olympus
Corp. Tokyo,
Japan)
Nabi, Retrosp | To compare | 193 patients POEM Traditional Efficacy, operating time, The water-jet knife decreased The water-jet knife Low
2018 [4] ective traditional triangle tip technical success, and procedural time (53.8 vs 66.3 can shorten
cohort triangle tip knife (Olympus | AEs minutes, p<0.001), usage of procedural
knife Corp. Tokyo, coagulation forceps and exchanges of | time and technical
(Olympus Japan). Vs. accessories difficulty
Corp. Tokyo, triangle tip-jet
Japan). Vs. (Olympus
triangle tip- Corp. Tokyo,
jet (Olympus Japan). to
Corp. Tokyo, triangle
Japan). to
triangle
Tang, Case- To compare | 67 patients POEM Traditional Treatment success, The mean procedural time was The water-jet knife Low
2015 [5] control the efficacy triangle tip procedural outcomes, AEs, | significantly shorter in the water-jet can shorten the
study and safety of knife (Olympus | myotomy length, hospital (53.0 vs. 67.6 min, p = 0.015). The procedural time
conventional Corp. Tokyo, stay and reflux symptoms mean frequency of devices exchange
triangle tip Japan). Vs. was 4.7 vs. 10.9 (p < 0.001). No
knife versus HybridKnife serious AEs occurred. Clinical
Hybrid knife with water-jet success was similar
during (Erbe
POEM Elektromedizin
procedure GmbH, Tubing
en).
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Haito- Retrosp | Prevalence 1826 Patients with | Patients Prevalence of AEs and A total of 1,826 patients underwent This large study High
Chavez, ective of AEs and AEs without AEs Factors related to AEs POEM. Overall, 156 AEs occurred in comprehensively
2017 [6] study factors 137 patients (7.5%). A total of 51 assessed the safety
associated (2.8%) inadvertent mucosotomies of POEM and highly
with occurred. Mild, moderate, and severe | recommends POEM
occurrence AEs had a frequency of 116 (6.4%), as a relatively safe
of AEs in 31 (1.7%), and 9 (0.5%), respectively. | procedure when
patients Multivariate analysis demonstrated performed by
undergoing that sigmoid-type esophagus (OR experts at tertiary
POEM. 2.28, P=0.05), endoscopist centers with an
experience <20 cases (OR 1.98, overall 7.5%
P=0.04), use of a triangular tip knife prevalence of AEs.
(OR 3.22, P=0.05), and use of an Severe AEs are
electrosurgical current different than rare. Sigmoid-type
spray coagulation (OR 3.09, P=0.02) | esophagus,
were significantly associated with the | endoscopist
occurrence of AEs experience, type of
knife, and current
used can be
considered as
predictive factors of
AE occurrence
Nakai, 2023 Retrosp | Todevelop a | 467 patients POEM Predictors of Challenging cases of | 18.6% challenging cases on Antithrombotic use Low
[7] ective risk-scoring | Single-center challenging POEM were defined as | antithrombotics vs 6.1% without (OR is associated with
cohort system to Japanese POEM cases with any of the | 2.79, P =0.019) difficult POEM.
predict institution, 36 following  features: (i) | No detailed data on the risk of
challenging | of them on procedure time =90 min; (ii) | delayed bleeding
cases of antithrombotic mucosal perforation; (iii)
POEM. s pneumothorax; and (iv)
major bleeding
Shimamura, Retrosp | To clarify the | 120 patients POEM 120 patients The primary endpoints were | The perioperative management POEM on Low
2022 [8] ective status of on on to assess the non-inferiority | adhered to the Japanese Society of antithrombotic
cohort antithromboti | antithrombotic antithrombotic | of the efficacy and safety of | Gastroenterological Endoscopy therapy is effective
c therapy in | therapy at 7 therapy vs POEM in patients receiving | guidelines in most patients (88.3%). and safe.
POEM and | high-volume 2632 patients antithrombotic therapy. The clinical success and adverse
to determine | Japanese without The secondary endpoints event rates, such as bleeding and
its safety centers antithrombotic | were to clarify the baseline | thromboembolic events were similar.
and therapy health and achalasia
efficacy. conditions of this
population.
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need for additional
procedure, or death.

P = 0.001)

surgery

Rodriguez Case- To assess 126 vs 126 POEM Cases were Primary outcomes: major | The rate of major bleeding was higher | POEM is safe in Low
de Santiago, | control the safety of | International patients on bleeding and | for the antithrombotics users (5.6% vs | patients receiving
2021 [9] POEM in study at 10 antiplatelet thromboembolic events. 0.8%, p =.03). Anticoagulants and antithrombotics
patients on | referral and/or Secondary outcomes: clopidogrel were temporarily although it is
antiplatelet | centers using anticoagulant clinical success, interrupted in all cases. Aspirin was associated with a
or prospectively therapy. gastroesophageal reflux continued in 40.5% of users without greater risk of major
anticoagulan | maintained Controls not disease, and procedure- increasing the bleeding risk. One bleeding
t therapy databases receiving related outcomes thromboembolic event occurred in
antithrombotic each group. clinical success, GERD,
S were and technical-related outcomes were
matched for similar.
age and
esophageal
motility
disorder.
Nakamura, Retrosp To assess 11 patients, 4 | POEM Non-controlled | Clinical success, All patients taking antithrombotic POEM is effective Low
2021 [10] ective the efficacy of them on study procedural outcomes, and agents had safe procedures with the and safe in the
case and safety of | antithrombotic AEs temporary discontinuation of these elderly
series POEM in s (3 agents
elderly rivaroxaban, 1
patients (> aspirin)
75 years) Single-center
Japanese
cohort
Drexel, 2021 | Retrosp | To assess if 219 patients, POEM 19 patients on | 30-day complications were | The major complication rate was Patients on Low
[11] ective this 19 of them on antithrombotic | defined as: bleeding, higher among patients on antithrombotic
cohort population antithrombotic therapy vs 200 | infectious, esophageal leak | antithrombotics (36.8% vs. 9.0%, P = | therapy who
has a higher s patients or perforation, 0.01), as was the rate of post- undergo POEM are
risk of Single-center without cardiopulmonary operative bleeding (10.5% vs. 1.0%, significantly more
delayed institution at antithrombotic | (arrhythmia, myocardial P = 0.04). After adjusting for gender likely to experience
bleeding and | the United S infarction, pulmonary and age, the use of antithrombotic complications,
overall AEs | States of embolism, prolonged therapy was significantly associated including bleeding,
America intubation), readmission, with 30-day complications (OR 6.03, within 30 days of
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Nabi, 2023 Rando To compare | 114 Periprocedur | One single Primary outcome: Infection | Post-POEM infections were recorded | Single dose of Moderate
[12] mized the rate of Single tertiary | al antibiotic dose of Secondary: fever, in 3.5% (1.7% [single dose] vs 5.3%, antibiotic is non-
non- infections care center in prophylaxis cefoperazone- | inflammatory parameters p = 0.618). No differences in inferior to multiple
inferiori between India sulbactam 2 g | and AEs related to inflammatory markers or fever dose antibiotic
ty single and intravenously antibiotics incidence. prophylaxis.
controll multiple vs two doses
ed trial doses per day on
antibiotic days 0, 1 and
prophylaxis 2 after POEM
groups
Maselli, Rando To 124 Periprocedur | Group A Fever and/or systemic No patient developed fever and no Postprophylactic Moderate
2021 [13] mized determine Single center al antibiotic (prophylaxis inflammation. Blood differences were seen regarding short-term
controll whether in ltaly prophylaxis group) cultures, inflammatory systemic inflammation. Regarding antimicrobial
ed trial prophylaxis received a parameters blood cultures, the group B therapy after POEM
versus single dose of bacteremia rate was 3.2% (2/62) and | is not required
prophylaxis cefazolin 2 g group A was 1.6% (1/62), P = 0.6. because of a very
plus short intravenously low residual
therapy was before the infective risk
needed after procedure,
POEM whereas group
B (short-
therapy group)
received the
cefazolin2 g
IV) that
continued
intravenously
for the first 24
hours and then
orally
(amoxicillin/cla
vulanate 3
g/day) for 3
more days
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Hastier-De Retrosp | Multicentric | 226 Periprocedur The primary endpoint was | Antibiotic prophylaxis was associated | The antibiotic Low
Chelle, 2022 | ective retrospective | 4 academic al antibiotic the with the incidence of AEs (P =003) prophylaxis during
[14] cohort analysis of a | centersin prophylaxis occurrence of AEs, but had no impact on their severity POEM does not
database France The use of a liquid diet in the 48 h prevent AEs, had
prospectively prior to the procedure was no impact on their
collected. significantly associated with a lower severity and the
AEs rate (3.1% vs 6.19%, P < 0.001). | efficacy of the
procedure. A liquid
diet before the
procedure should
be systematically
proposed
Bayer, 2018 | Retrosp To assess 124 Gentamicin 60 patients | Infectious AEs, post- No infectious adverse event occurred | The submucosal Low
[15] ective the role of Single-center lavage received 80 | POEM fever, and markers | in either group. lavage with
cohort topical Czech during mg of | of systemic inflammatory Inflammatory markers were lower in gentamicin prior to
gentamicin | Republic POEM gentamicin response. the gentamicin group the myotomy does
during All patients into the not play a role in the
POEM received submucosal prevention of
intravenous tunnel before clinically significant
prophylaxis starting the infectious AEs,
myotomy, although the
while 64 systemic
patients did inflammatory
not response may be
decreased.
Peng, 2020 Cohort | Efficacy and | 51 Near-focus Traditional Operation time, clinical AEs occurred more frequently in the The visual field is Moderate
[16] study safety of mode mode success rate, traditional group than in the near- more clearly
near focus complications, minor focus group. exposed during
mode hospital stay, recurrence submucosal
technique for rate. tunneling when
accurate using the near-
operation focus mode.
during
submucosal
tunneling
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Grimes, RCT Evaluate the | 50, 2 parallel Treatment Control Primary endpoints were POEM was completed with high rates | A second High
2015 [17] safety and group (double- (single-scope) | procedure-related factors, of technical (98-100 %) and clinical endoscope is useful
efficacy of scope) group | groups such as the rate of success (93-97 %) in both groups, for ensuring a
the “double- myotomy extension after with a low rate of serious AEs (2 %). complete gastric
scope” introduction of the second The second endoscope resulted in a myotomy during
POEM endoscope,' the total length | 47 i increase in procedure time (94 POEM
technique. of the gastric myotomy, vs. 77 min), myotomy extension in 34
and the overall % of cases, and an increase in the
complication rate. ° »
Secondary endpoints were average gastric myotomy length from
2-month clinical outcomes, | 2.6 t0 3.2.cm (p =0.01).
such as change in Eckardt
score, clinical success rate,
and development of post-
procedure reflux symptoms
or esophagitis.
Marom, Retrosp | Distal-to- 105 Bottom-up Standard Eckardt scores before and | The average preop Eckardt scores in | Bottom-up Moderate
2021 [18] ective proximal, or technique technique 3 months after POEM. the standard and bottom-up groups technique is equally
study the bottom- Operative times and AEs. were 9.5 and 8.8, respectively, effective as well as
up technique declining to 1.4 and 0.5, 3 months safer, faster
post myotomy (p < 0.001).
The average procedure time was
111.2 min for the standard technique
and 74.3 for the bottom-up technique.
(p = 0.002).
Perioperative AEs included 14
instances of pneumoperitoneum, 3
tunnel leaks, and 4 patients with fever
on postoperative
day one. Pneumoperitoneum needing
decompression and postoperative
fever were more prevalent in the
standard
technique group.
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Abdelfatah, System | Tocompare | 4 RCTs (2 POEM Anterior vs Technical success There was no difference in the Anterior myotomy Low
2019 [19] atic anterior vs abstracts, 2 Posterior Accidental mucosotomy technical success between the two has a higher
review posterior full papers) approach (254/256 vs. 260/260) RR: incidence of AEs
and POEM 0.99 (0.97-1.01), P= 0.4. Accidental | and accidental
meta- | outcomes mucosotomy were more common in mucosotomy
analysi the anterior myotomy (54/256 vs. compqred to the
S 20/260) RR: 2.7 (1.7—4.3), P< 0.0001 | Posterior approach
Publish
ed as
an
editorial
letter
Ramchanda | RCT To compare | 60 POEM Anterior vs | Clinical success, | Mucosotomies were more frequent in | Anterior and Moderate
ni, 2018 [20] anterior vs Posterior procedural outcomes, | AG (20% vs 3.3%; P =v0.02). pH- | posterior
posterior GERD and safety metry at 3 months showed significantly | approaches to
POEM more esophageal acid exposure in | POEM seem to
outcomes posterior group. At 6 months clinical | have equal efficacy.
efficacy and LES pressures were | However, the
comparable. occurrence of
mucosotomies was
higher in the
anterior myotomy
group and acid
exposure was
higher with the
posterior myotomy.
Yuyong, RCT To compare | 63 POEM Anterior vs Clinical success, No differences between groups Anterior and High
2018 [21] anterior vs Posterior procedural outcomes, posterior POEM
posterior GERD and safety yield similar
POEM outcomes
outcomes
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Khashab, RCT To compare 150 POEM Anterior vs Eckardt, AEs, acid | Clinical success was achieved in The anterior and Moderate
2020 [22] anterior vs 138 completed Posterior exposure time, dysphagia, 46/54 (85 %) and 45/57 (79 %) in the | posterior POEM
AND posterior the 1-year and GERD questionnaire | anterior and posterior groups, remained equally
Ichkhanian, POEM follow up (GERDQ)  scores  and | respectively (P = 0.43) at 2 years. A effective at 2 years
2021 [27] outcomes 111 completed frequency of similar decrease in clinical success and decreases in
the 2-year proton pump inhibitor use : > efficacy were similar
RCT follow-up were recorded. Clinical \(/;?: er:ic:)tfdgg];ﬁ? ggo(; stétgﬁo);%%rs between the two
reported in success o . approaches over
two was defined as an Eckardt % 1079 %; P =0.47). GERDQ score time. GERD
separated score < 3. was and acid exposure time was outcomes were also
publications similar in both treatment groups similar in both
groups during
medium-term
follow-up.
Stavropoulos | RCT To compare 215 POEM Anterior vs Clinical success, No differences between groups Anterior and Moderate
, 2018 anterior vs Posterior procedural outcomes, posterior POEM
[23] posterior GERD and safety yield similar
POEM outcomes
outcomes
Rodriguez System | Tocompare |4 RCT (2 | POEM Anterior vs The primary outcome was No differences in clinical success and | Anterior and
de Santiago, | atic anterior vs abstracts, 2 full Posterior clinical success. GERD after POEM, manometric posterior myotomy
2019 [24] review posterior papers) Secondary outcomes outcomes, total operation and are equally effective
and POEM 488 patients included postprocedural myotomy time. Posterior myotomy for the treatment of
meta- outcomes gastroesophageal reflux was associated with fewer AEs (RR achalasia, without
analysi disease, AEs, manometric 0.63, 95%CI: 0.42-0.94), lower risk of significant
s findings, and procedure- mucé)sotomy (RR 0.42 éS%CI' 0.27- differences in
related parameters. R ) T postprocedural
0.66) and shorter incision closure time GERD. Posterior
(mean difference: -2.28 mlnuFes, POEM was
95%CI: -3.46 to -1.10). Anterior associated with
myotomy was associated with a fewer AEs and a
shorter length of hospitalization shorter incision
(mean difference: 0.31 days, 95%Cl: closure time.
0.05-0.57), although the clinical
relevance of this finding is negligible
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outcomes, and reflux
complications

Jing, 2022 System | To compare 19 studies POEM Anterior vs Primary: pooled difference | No differences in primary and The terms of the
[25] atic anterior vs 1261 patients Posterior in  LES pressure and | secondary outcomes pooled difference in
review posterior Eckardt scores. LES pressure,

and POEM Eckardt scores, and

meta- outcomes Secondary: Length of total other factors

analysi myotomy, Hospital stays, (clinical success,

s clinical success, adverse length of total
event, post-POEM GERD, myotomy, hospital
and procedural time stays, GERD, AEs,

and procedure time)
seemed to be
similar for the
anterior and
posterior
approaches.

Mohan, 2020 | System | To compare 18 studies POEM Anterior vs Clinical success, | Clinical success, GERD and safety | Anterior and

[26] atic anterior vs 1247 Posterior gastroesophageal reflux | were comparable. posterior myotomy

review posterior disease, and AEs with The pooled total procedure time with in POEM seem

and POEM anterior and posterior anterior myotomy was 82.7 minutes comparable to each

meta- outcomes myotomy in POEM (95 %CI 69.0 — 96.4; 12 98) and with other in terms of

analysi posterior myotomy was 62.1 minutes | clinical success,

s (95 %Cl 48.5 — 75.7; 12 90) GERD, and AEs.

The total procedure
time with posterior
myotomy seems to
be shorter than with
anterior myotomy.
Li QL., Retrosp | FT vs 103 vs 131 POEM Full-thickness | Symptom relief, procedure- | Shorter operation times in FTR. Short-term Low
2013 [28] ective circular vs circular related parameters and Similar results in other outcomes symptom relief and
myotomy myotomy AEs, manometry manometry

outcomes of each
method were
comparable. Full-
thickness myotomy
significantly
reduced the
procedure time but
did not increase the
procedure-related
AEs or clinical reflux
complications
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Wang X.H., Retrosp | FT vs 24 vs 32 POEM Full-thickness Long-term occurrence of Treatment efficacy and manometry Efficacy and Low
2017 [29] ective circular vs circular GERD. Clinically relevant outcomes were comparable between manometry are
myotomy myotomy GERD (abnormal circular and full-thickness myotomy comparable
esophageal acid exposure, | during a minimum follow-up of 3 years | between achalasia
associated with GERD .Patients who underwent full- patients treated with
symptoms and/or thickness myotomy had a higher rate | circular or full-
esophagitis) of clinically relevant GERD thickness myotomy.
(circular vs full-thickness myotomy, But patients with
4/32 vs9/24, P< 0.05 full-thickness
myotomy and low
postoperative 4sIRP
have more GERD.
Mota, Meta- Evaluate risk | 18 studies POEM Full-thickness Reflux (pH monitoring, Similar results between groups Similar results
2021 [30] analysi | factors for vs circular symptoms, endoscopic between groups
s reflux after myotomy and findings)
POEM others
Kumbhari, Retrosp | Compare the | 75 type Il patients who The primary outcome was Clinical response was significantly POEM allows for a Moderate
2015 [31] ective efficacy and achalasia underwent clinical response, which more frequent in the POEM cohort longer myotomy
study safety of patients LHM was defined as (98.0 % vs 80.8 %; P =0.01). POEM than LHM, which
POEM with improvement in symptoms | patients had significantly shorter may result in
LHM for type reflected by an Eckardt mean procedure time than LHM improved clinical
Il a}chalasm stgge <1 at time of last patients (102 min vs 264 min; P outcomes. POEM
patients clinical follow-up. The <0.01) despite longer length of appears to be an
secondary outcomes were - effective and safe
length of myotomy, myotomy (16 cm v's.8 cm; P <0.01). alternative to LHM
procedure duration, There was no significant difference in patients with type
requirement for ongoing between POEM and LHM in the Il achalasia.
PPI therapy, length of length of hospital stay (3.3 days vs
hospital stay, and rate of 3.2 days; P =0.68), respectively. Rate
AEs of AEs was significantly less in the
POEM group (6 % vs 27 %; P <0.01)
LiC., Retrosp | Partial FT vs | 19 vs 14 POEM Full-thickness Operation times and Shorter myotomy and procedural time | Partial full-thickness | Low
2017 [32] ective circular Vs circular success rate, length of in FTR. Similar results in other myotomy had no
myotomy myotomy myotomy, symptom relief, outcomes significant
AEs, reflux differences in
efficacy or safety
with circular
myotomy, but partial
full-thickness
myotomy
significantly
reduced the
procedure time.
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Duan,
2017 [33]

Retrosp
ective

FT vs
circular
myotomy

70 vs 53

POEM

Full-thickness
vs circular
myotomy

Efficacy for achalasia
treatment, safety, AEs

Shorter operation times in FTR.
Similar results in other outcomes

Treatment efficacy
in short-to-medium
term is comparable
between circular or
FTM. FTM

significantly reduce
the operative
duration, but it may
increase potential
risk of GERD
incidence.

Low

Familiari,
2023 [34]

RCT

Long vs
short
myotomy

200, 2 group
parallel

Long POEM

Short POEM

Primary outcome was
defined as an Eckardt
symptom score of <3 at 24
months after the
procedure; a non-inferiority
design was chosen with an
accepted success range of
6% between the two
treatments. Secondary
outcomes included
operating time,
complication rate,
postoperative manometry,
GERD rate and quality of
life.

In the intention-to-treat analysis,
clinical success rates were 89.1% in
the long-POEM and 98.0% in the
short-POEM group, resulting in an
absolute between-group difference of
-8.9% (90% CI -14.5 to -3.3).
Procedure time was significantly
reduced in the short-POEM as
compared with the long-POEM group
(40 vs 50min, p<0.0001). Severe AEs
occurred in one patient in both
groups. No differences were observed
in postoperative GERD: acid
exposure >6% on pH monitoring
study at 6 months was seen in 34.3%
(long-POEM) vs 31.1% (short-
POEM), while endoscopic esophagitis
was diagnosed in 37.6% vs 51.5% at
6 months and in 21% vs 24.5% at 24
months. Regular PPIs use was not
different either (36.8% vs 37.5%)

Non-inferiority of a
shorter cut length of
POEM as compared
with the standard
treatment, which
saved some
procedural time.
GERD rate was not
reduced by
reducing cutting
length

Some
concerns
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Gu, 2021 RCT Compare the | 100 Standard Short The primary outcome of Of the 100 randomized patients, 94 Among treatment-

[35] outcomes myotomy myotomy the study was treatment underwent treatment (48 in the naive patients with Some
between group group success (defined by an standard myotomy group and 46 in type Il achalasia, concerns
standard Eckardt score of 3 or less) | the short myotomy group) and 91 standard and
myotomy at the follow-up (97%) completed the study. POEM short POEM were
versus short assessment. Time to could be successfully accomplished comparable in
myotomy for treatment success was 97.8% patients. The primary outcome terms of providing
the calculated from date of of treatment success occurred in 45 )
management initial POEM treatment until | of 48 patients (93.8%) in the standard treatment efflcacy
of treatment- the final or last follow-up group versus 44 of 46 (95.7%) in the | @nd improving
naive visit. Secondary outcomes | short group, with no statistically quality of life at 1
patients with of the study included significant difference between the 2 year, whereas short
type Il Eckardt score, LESP and groups. There was no significant POEM is technically
achalasia. IRP on HRM findings, between-group difference in the simpler to perform

esophageal diameter postoperative esophageal and
measured by barium manometry, Eckardt score, diameter requires less
esophagography, of the esophageal lumen, quality of procedure time.
procedure-related AEs, life, procedure-related AEs or reflux Moreover, the short
total procedure time and esophagitis. qutoperatlve abnormal POEM approach
hospital stay, presence of esophageal acid exposure occurred resulted in
reflux esophagitis based more often in the standard group than fewer cases of
on endoscopy findings, in the short group. The short group ,
esophageal acid exposure, | showed a significant reduction in total postoperative
reflux symptoms, and procedure time compared with the abnormal .
general aspects of health standard group. esophageal acid
quality exposure
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Nabi, RCT Comparison | 71 pz Short Long myotomy | Clinical success, operative | Mean length of esophageal myotomy | A short esophageal | Moderate
2021[36] of short myotomy (n=37) time, AEs, and GERD in short and long groups was 2.76 + myotomy is non-
versus long (n=34) 0.41 and 7.97 + 2.40, respectively (P | inferior to long
esophageal < 0.001). Mean operative time was myotomy with
myotomy in significantly shorter in short myotomy | regards to clinical
?challaswc\i " group (44.03 £ 13.78 minutes and success, AEs, and
y;t(iaenfsn 72.43 + 27.28 minutes, P < 0.001). GERD in cases with
P Clinical success was comparable in type l and Il
both arms at 1-year (Eckardt score achalasia. Reduced
0.935+0.929 vs 0.818 £ 0.983, P = operating duration
0.627). Improvement in objective favors short
parameters including integrated esophageal
relaxation pressure and barium myotomy in these
column height at 5 minutes was patients.
similar in both groups. GERD was
detected in 50.88% patients with no
significant difference in short and long
myotomy groups (44.44% vs 56.67%,
P =0.431)
Zhang H., Meta Comparison | 447 patients (5 | Short Long myotomy | The primary outcome was The overall clinical success of short Short and long
2022[37] analysi | of short studies) myotomy (n=222) clinical success rate and myotomy was 96.6% (95% myotomy are
s versus long (n=225) incidence of reflux-relative | confidence interval (Cl) 92.7 to comparable in
esophageal AEs 98.4%). short myotomy showed providing treatment
myotomy in noninferior response as compared to | efficacy for
achalasia long myotomy (RR 1.02, 95% CI 0.98 | achalasia patients,
patients to 1.06, P = 0.41, 12 = 0%). Based on | whereas less
the abnormal acid reflux by pH operation time and
monitoring, its incidence was lower incidence of
significantly lower in the short post-POEM
myotomy group than that in the long abnormal
myotomy group (RR 0.58, 95% ClI esophageal acid
0.36 to 0.94, P = 0.03, 12 = 0%). With | exposure are
respect to procedure-related observed in short
parameters, the total procedure time myotomy.
of short myotomy was significantly
shorter than that of long myotomy
(MD -16.30, 95% CI -23.10 to -9.49, P
< 0.001, 12 = 68%).
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Kane, 2019 Cohort | Identify 40 HREM- non-tailored The primary outcome was Myotomy lengths were significantly Using HREM to Moderate
[38] study whether tailored patients procedure success as longer for tailored compared to non- inform surgeons of
utilizing patients measured by an Eckardt tailored overall (16.62.2 versus the proximal
HREM data score of <3, with a 13.5+1.8; p<0.0001), and for only location of the
to tailor the significant change in pre- type |l achalasia (15.9+2.4 versus diseased segment
starting point to postoperative Eckardt | 15 7,1 5. h=0.0453), likely due to resulted in longer
of the score (delta Eckard). more proximal starting position in myotomies,
myotomy Secondary outcomes tailored 26.0+2 2 ina th ti
would result included myotomy length, ailored cases (26.0+2.2 versus spanning the entire
in a better myotomy starting position 30.0+2.7; p<0.0001). Procedqre affected segme_nt in
outcome, and ending position, success (Eckardt<3) was equivalent type Il achalasia,
operative time, length of across groups overall (p=0.5558), as and in lower
hospital stay, as well as the | was postoperative Eckardt score postoperative
change in pre- to (0.2+0.4 versus 0.8+2.3; p=0.4004). Eckardt scores.
postoperative dysphagia Postoperative Eckardt score was
component of the Eckardt | significantly improved in the tailored
score group versus non-tailored for type Il
only. A linear correlation was seen
between increased length and greater
improvement in Eckardt score in the
non-tailored group.
Pescarus, Retrosp | Compare the | 5vs 5 Overstich TTS clips Closure time, number of Equal closure efficacy (100%), no The use of Low
2016 [39] ective, efficacy of matched for clips or sutures used, adverse events, no leaks in endoscopic suturing
case- standard age, date of short-/long-term esophagogram. The closure time seems to be a safe
control clips vs surgery, complications, length of was significantly shorter with method for mucosal
endoscopic achalasia type stay (LOS), instrument- endoscopic clips (16 £ 12 min) as closure in POEM
suturing and achalasia related and operating room | compared to the OverStitch device cases. Closure time
(Overstitch) preoperative (OR)-related costs (33 £ 11 min) with ap =0.044. Higher is | ith
stage Overstitch costs 1S on'ger w
suturing than
conventional
closure with clips,
and there is a trend
toward higher
overall cost.
Hernandez Retrosp | Compare the | 23 vs OTSC® TTS clips Closure time, technical and | Higher adverse events, less clinical OTSC® represents | Low
Mondragon, ective efficacy of 23 POEM and | clips clinical success, adverse success and higher time in TTS a safe and effective
2020 [40] standard GPOEM events group alternative
clips vs patients for entry site closure
OTSC® in POEM and G-
POEM cases.
45



Supplementary Material

& Thieme

DeWitt, 2021 | Retrosp | To assess if | 181 Timed Esophageal Esophageal retention, | No differences between groups Early esophagram Low
[41] ective early barium barium contrast clinical response by Eckardt does not predict
esophagram esophagram | retention at 2 | score < 3, esophagogastric clinical response or
(< 24 hours) on POD 1 | minutes was | junction-distensibility index, gastroesophageal
predict after POEM assessed as | integrated relaxation reflux disease.
clinical Grade 1 (< 10 | pressure and GERD
response %), 2 (10%—49
%), 3 (50%—89
%) or 4 (>
90%).
Chartier, Retrosp | To evaluate | 58 CT None Imaging findings 20 patients (34 %) presented AEs. Of | POD 1 CT Low
2021 [42] ective the value of | Single-center esophagogra the 58 CT esophagograms performed, | esophagogram after
routine CT in France m on POD 1 only one was normal. The 57 others | POEM for
esophagogra after POEM. (98 %) showed at least one abnormal | esophageal motility
m on finding: pneumoperitoneum or | disorders diagnosed
postoperativ retroperitoneal air (91 %), | clinically meaningful
e day 1 after pneumomediastinum (78%), pleural | AEs in 14% of
POEM. effusion (34%), pneumothorax (14%), | patients, all
pneumonia (7%), pericardial effusion | associated with
(2 %), and mediastinal collection (2%). | persistent clinical
CT esophagograms revealed AEs and | symptoms. Routine
modified therapeutic management in | use of CT
eight patients (14 %), all of whom had | esophagogram after
clinical symptoms prior to CT. POEM in
asymptomatic
patients is
questionable.
Barret, 2020 | Retrosp | To report the | 106 Post POEM | None Imaging  findings  and | Pneumoperitoneum, pleural effusion, | Pleural effusion and | Low
[43] ective radiological | Single-center esophagogra hospital stay extraesophageal contrast leakage, | extraesophageal
study findings on | in France ms and dislocated clips were observed in | contrast leakage
meglumine 84.9%, 11.3%, 3.8%, and 0% patients, | are associated with
diatrizoate respectively. At multivariate analysis, | a longer hospital
esophagogra pleural effusion and extraesophageal | stay, whereas
ms after contrast leakage were associated with | pneumoperitoneum
esophageal a prolonged hospital stay. | is not.
POEM and Pneumoperitoneum was not
identify associated with unfavorable outcome
variables
associated
with patient
outcomes
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Levy, 2016 Retrosp | To describe | 25 Standard None Imaging  findings  and | Esophagrams obtained on | Radiologists should | Low
[44] ective the findings | Single-center esophagram clinical outcomes postoperative day 1 revealed | be aware of the
in post- in the US endoscopic clips in 100%, | findings expected
POEM pneumoperitoneum in 72%, | on esophagography
esophagram retroperitoneal gas in 40%, gastric | and that
pneumatosis in  36%, intramural | fluoroscopic studies
dissections in 28%, and | may be helpful for
pneumomediastinum in 16%. predicting patient
outcomes.
Pannu, 2016 | Prospe To assess 84 CT None Imaging  findings and | The most common findings were | Although most of Low
[45] ctive the findings | Single-center esophagram clinical outcomes pneumomediastinum (85.7%), | imaging findings
and impact | in the US pneumoperitoneum (66.7%), | may not require
on clinical subcutaneous emphysema (52.4%), | intervention, some
management and pleural effusion (46.4%). Five | are of potential
of patients required intervention based | significance, and
implementin on CT findings. In 1 patient, a leak was | early identification
gaCT detected on CT esophagram before | may help modify
esophagram any clinical manifestation. Four | post-procedure
protocol patients were diagnosed  with | management
pneumonia and were treated with
antibiotics.
Yang, 2015 Retrosp | To evaluate | 108 CT scan None Imaging findings There was no significant correlation | Pneumomediastinu | Low
[46] ective if Single-center AEs between the occurrence of | mand
pneumomedi | in China pneumomediastinum and/or | pneumoperitoneum
astinum or pneumoperitoneum on CT and the | detected by CT
pneumoperit development of complications. occur frequently
oneum in CT after POEM and
scan may be regarded as
normal
postoperative
changes
Sternbach, Retrosp To assess 72 Contrast Patients  with | Esophageal emptying At a mean follow-up of 1 year, there | Delay in passage of | Low
2015 [47] ective the Single-center esophagram | delayed Eckardt score was no difference in Eckardt scores, | contrast on POD 1
prognostic | in the US on the first esophageal nor[1-9] was there a difference | esophagram did not
yield of early day after emptying  vs between the 2 groups in column height | predict symptomatic
esophagram POEM normal at 5 minutes on timed barium | or physiologic
emptying esophagogram outcomes at 1-year
follow-up in patients
undergoing POEM
for treatment of
achalasia
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Cai, 2014 Retrosp | To analyze | 428 Post-POEM | None Imaging findings Pneumomediastinum (48%), | Routine chest CT Low
[48] ective the value of | Single-center chest CT Clinical outcomes and pneumoperitoneum (37%), | scan for achalasia
routine in China scan management subcutaneous emphysema (28%), | patients undergoing
postoperativ pneumothorax (17%), pleural effusion | POEM is probably
e CT of the (66%), pneumonitis (52%), and focal | not warranted
chest to atelectasis (21%). Only 17 of 50 | because of the high
detect patients with pneumothorax (5.6% of | rate of minor and
POEM- all patients) and 2 of 200 patients with | clinically irrelevant
associated pleural effusion (0.7% of all patients) | findings
AEs required interventional treatment
based on clinical symptoms. In 1
patient, a hematoma was observed on
a CT scan before any clinical
manifestation occurred.
El Khoury, Retrosp To 78 Contrast None Imaging findings and | Overall, 56 patients had abnormal | Routine Low
2015 [49] ective determine Single-center esophagram clinical outcomes studies. POD 1 esophagram | esophagram after
the clinical in the US on the first demonstrated a sensitivity of 100 % | POEM may not be
benefit of day after and specificity of 45 % in identifying | necessary
routing POEM clinically significant complications.
contrast
studies after
POEM
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Appendix 3s Meta-analyses

A Meta-analysis of the studies assessing major bleeding in POEM in patients on antithrombotics (Newcastle—Ottawa scale).

Author and year Selection Comparability Exposure Total
score
Cohort studies Representativeness | Selection of the Ascertainment | Outcome of Based on the Assessment Follow-up Adequacy
of the exposed non-exposed of exposure interest was design or of outcome enough for of follow
cohort cohort not present analysis outcomes to up of
at start of occur (30 cohorts
study days)
Case and control Is the case Representativeness | Selection of Definition of Ascertainment | Same method | Non-
studies definition of the cases Controls Controls of exposure of Response
adequate? ascertainment | Rate
for cases and
controls
Nakai, 2023 [6] X * * * > * * * 8
Shimamura, 2022 * * * * * * * * 8
[7]
Rodriguez de * * * * > * * * 9
Santiago, 2021 [8]
Nakamura, 2021 [9] | * X * * X * * * 6
Drexel, 2021 [10] * * * * * * * * 8
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Meta-analysis assessing major bleeding in POEM in patients on antithrombotics

95% Conf. Interval Relative WEIGHTS

| | |
STUDY | OR | Lower Upper | Peto MH IV FEM IV REM
— o — — —— — — —— — — ——— + ___________ + _____________________ + __________________ : _______ :____
Rodriguez ~o | 7.352941 | .8912124 60.66538 | 61.4% | 32.9% | 19.9% | 19.9%
Shimamura | 3.526316 | 1.029013 12.08431 | 28.7% | 56.3% | 58.4% | 58.4%
Drexel | 11.64706 | 1.542591 87.93907 | 9.87% | 10.8% | 21.7% | 21.7%
———————————————————————— B it ittt e e e e
GLOBAL | 6.32986 | 3.096517 12.93942 |100.0% |100.0% |100.0% 1100.0%
—————————————————————————————————————————————————————————— it il Sttt S
TOTAL Weights | 3.167 | 1.435 | 4.335 | 4.335
| | | 95% Conf. Interval
| Estimation | Signif. | Lower Upper
———————————————————————— o
SRANDOM EFFECTS: | | |
IoV Weighted OR | 5.288628 | 0.0005 | 2.063065 13.5573
SE (1nOR) | .4802976 | |
Heterogeneity Measures: | | |
Relative excess H | .7401176 | | .2387038 2.294786
SE (1nH) | .5773503 | |
Pct. of variation I"2 | 0 | |
due to heterogeneity | | |
Homogeneity Chi-Square | 1.095548 | 0.5782 |
VAR between stud. Tau”™2 | 0 | |
| | | 95% Conf. Interval
| Estimation | Signif. | Lower Upper
———————————————————————— R i s sl e ittt
SRANDOM EFFECTS: | | |
IoV Weighted OR | 5.288628 | 0.0005 | 2.063065 13.5573
SE (1nOR) | .4802976 | |
Heterogeneity Measures: | \ |
Relative excess H | .7401176 | | .2387038 2.294786
SE (1nH) | .5773503 | \
Pct. of variation I"2 | 0 | |
due to heterogeneity | | |
Homogeneity Chi-Square | 1.095548 | 0.5782 |
VAR between stud. Tau”2 | 0 | |
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B Meta-analysis comparing anterior and posterior POEM in terms of adverse events and procedural time (ROB-2 tool for randomized

controlled trials).

Supplementary Material

Study Randomization Deviations from Missing outcome data | Measurement of the Selection of the Overall
process intended interventions outcome reported result Bias

Author, publication Low / High / Some Low / High / Some Low / High / Some Low / High / Some Low / High / Some Low /

year concerns concerns concerns concerns concerns High /
Some
concerns

Some concerns Low Low Some concerns Low Some

concerns

Khashab, 2020 [19] Some concerns Low Some concerns Low Low Some

AND concerns

Ichkhanian, 2021 [20]

RCT reported in two

separated

publications

Stavropoulos, 2018 Some concerns Low Some concerns Some concerns Low Some

[21] concerns

Abstract

Yuyong, 2018 [22] High Low Low Some concerns Low High

Ramchandani, 2018 Some concerns Low Some concerns Some concerns Low Some

[23] concerns
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Meta-analysis comparing anterior and posterior POEM in terms of adverse events

95% Conf. Interval Relative WEIGHTS

| | |
STUDY | RR | Lower Upper | MH IV FEM IV REM
— i —— — — ——— + ___________ + _____________________ + __________ : _______ :____
Ramchandani | 2 | 1.135819 3.521687 | 36.9% | 54.1% | 54.1%
Khashab | 1.239437 | .4737405 3.24271 | 24.8% | 18.7% | 18.7%
Stavropoulos | 1.015842 | .4299548 2.400099 | 34.7% | 23.4% | 23.4%
Yuyong | 4.129032 | .4882775 34.91643 | 3.63% | 3.80% | 3.80%
———————————————————————— B s E e e St e L e
GLOBAL | 1.589975 | 1.017532 2.484466 |100.0% |100.0% |100.0%
—————————————————————————————————————————————————————————— B i s DL PP
TOTAL Weights | 13.55 | 22.19 | 22.19
RANDOM EFFECTS: | | |
IoV Weighted RR | 1.604013 | 0.0260 | 1.058082 2.431624
SE (1nRR) | .2122747 | |
Heterogeneity Measures: | | |
Relative excess H | .9483498 | | .3710965 2.423541
SE (1nH) | .4787136 | |
Pct. of variation I"2 | 0 | |
due to heterogeneity | | |
Homogeneity Chi-Square | 2.698102 | 0.4405 |
VAR between stud. Tau”2 | 0 | |
Begg Publication Bias
| Vi | N
____________________________________________________ +_________+_________
Kendall's tau b Ti Correlation Coefficient | 0.0000 | -1.0000
Prob > |z| (continuity corr.) | 1.0000 | 0.0894
N | 4 | 4
Egger Publication Bias
InRR_SE | Coef Std. Err t P>t [95% Conf. Interval]
_____________ +________________________________________________________________
Precision | .428899 .6412941 0.67 0.572 -2.330367 3.188165
_cons | .1112459 1.510529 0.07 0.948 -6.388036 6.610528

Publication Bias

52

Endoscopy | DOI 10.1055/a-2569-7634 | © European Society of Gastrointestinal Endoscopy. All rights reserved.



Supplementary Material & Thieme

RESISTANCE FOR FUTURE NULL RESULTS (ROSENTHAL model)

Number of additional non-significant studies that is necessary

to add a significant meta-analysis for becoming non-significant ....... 4
WARNING! The number of unpublished studies 4 is <= 30 (k*5+10)

GLESER-OLKIN Models

Ramchandani
Yuyong
Khashab
Stavropoulos | 4 | 0.9715
Number of reported studies..............: 4
Largest reported p-value................: 0.9715
Smallest reported p-value...............: 0.0105
P cut for select smallest p-values......: 0.05
Number of studies with smallest p-values: 1
Maximum of the smallest p-values........: 0.0105
|[NUMBER OF UNPUBLISHED STUDIES
| Generalized
Simple model

Unbiased Estimation 0 -4
95% CI Lower bound 0 unestimable
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Meta-analysis comparing anterior and posterior POEM in terms of procedural time

Confidence Interval Relative IoV Weights

| | I
STUDY | MD | Lower Upper | CL | Fixed Eff Random Eff
———————————————————————— Bt e et
Ramchandani | 3.799999 | -4.894914 12.49491 | 95 | 30.3% | 30.3%
Khashab | -2.890007 | -17.53694 11.75693 | 95 | 10.7% | 10.7%
Stavropoulos | 3.299999 | -4.332471 10.93247 | 95 | 39.4% | 39.4%
Yuyong | 3.400002 | -7.417031 14.21703 | 95 | 19.6% | 19.6%
________________________________________________________________ e
TOTAL| 100% | 100%
| mmmmmm e oo
TOTAL Weights | .16749136 | .16749136
95% Conf. Interval
Estimation Signif Lower Upper

I [ |

[ I I

+ + +

RANDOM EFFECTS: | | |
IoV Weighted MD | 2.809525 | 0.2502 | -1.979553 7.598603

[ I I

I | |

| [ |

I [ |

[ I I

I | |

| [ |

I [ |

SE 2.443452
Heterogeneity Measures:
Relative excess H .4686273 .1833774 1.197593
SE (1nH) .4787136
Pct. of variation I"2 0
due to heterogeneity
Homogeneity Chi-Square .6588347 0.8828
VAR between stud. Tau”2 0
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Appendix 4s Results of the voting rounds

Round 1
Out of 50 statements:
e 40 achieved consensus and were included in the final manuscript.
o 1 statement (n° 35) achieved consensus but was refined based on comments.
e 9 statements (n° 18, 27, 36, 40, 45, 47, 48, and 50) did not achieve consensus and were refined for voting in Round 2.
« 1 statement (n° 51) was excluded directly.
Round 2
e 6 statements, including a new statement (n° 13), achieved consensus regarding sentence structure.
« 2 statements (n° 45 and 50) did not achieve consensus and were excluded.

« The refined statement (n° 35) failed to achieve consensus, so its original version was included in the final manuscript.
Round 3

« A third voting round was held for the refined statements (n°® 13, 27, 40, and 47). All achieved consensus and were included in the final
manuscript.
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Table 2s. GRADE assessment: electrosurgical knives with and without water-jet function.

N° of Outcome Risk of | Indirectness | Inconsistency | Imprecision | Publication | Summary | Summary Other Quality Outcome Comments
studies and bias bias of the of the of Importance
participants effect effect ( evidence | (Based on
(Relative) | Absolute) clinical
relevance)
RCTs (Start A separate No No No No No e.g. RR, e.g. (upgrading PPOPD Critical/
high in assessment | Serious | Serious (-1) Serious (-1) Serious (-1) Serious (-1) | OR Absolute factors, circle | High Important/
evidence) per (-1) Very serious | Very serious (- | Very serious | Very difference all that apply) Not
Non-RCT outcome Very (-2) 2) (-2) serious (-2) Large effect SIS important
(Start low in serious ggsgr +2) Moderate | for decision
evidence) (-2) response (+1 E.sta, 0 making
or +2) Effect AR
of plausible eoou
residual Very Low
confounding
1 RCT [1] Procedural Very No No Serious No X Procedure No Very low Important
time serious time
was
significantly
shorter
(229+6.7
vs.35.9 =
11.7 min);
p<0.001
1 RCT [1] Clinical Very No No Serious No No 96.5% vs No Very low Critical
success serious differences | 95.2%, p <
0.001
1 RCT [1] Use of Very No No Serious No X 1.0vs2.3,p | No Very low Important
hemostatic | serious <0.001
forceps
1 RCT [1] Accessory Very No No Serious No X (20+24 No Very low Important
exchanges | serious ;36 19.2+
p<0.001)
1 RCT [1] Adverse Very No No Serious No X 0% in both No Very low Critical
events serious groups
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Table 3s. GRADE assessment: POEM in patients on antithrombotic therapy.

N° of Outcome Risk of | Indirectness | Inconsistency | Imprecision | Publication | Summary | Summary | Other Quality Outcome Comments
studies and bias bias of the of the of Importance
participants effect effect evidence | (Based on
(Relative) | (Absolute) clinical
relevance)

RCTs (Start A separate No No No No No e.g. RR, eg. (upgrading ODODD Critical/
high in assessment | Serious | Serious (-1) Serious (-1) Serious (-1) Serious (-1) | OR Absolute factors, circle | High Important/
evidence) per -1) Very serious | Very serious (- | Very serious | Very difference | all that apply) Not
Non-RCT outcome Very (-2) 2) (-2) serious (-2) Large effect | ppo important
(Start low in serious g;szr +2) Moderate | for decision
evidence) (-2) response (+1 IEE)\E/IVBU 0 making

or +2) Effect

of plausible Goo

residual Very Low

confounding
3 Major No No No Yes No OR 5.3, Not 0 Very Low | Critical
observational | bleeding 95% ClI calculated
studies [8, 9, 2.1% -
11] 13.6%, I?

=0%

OR: odds ratio, Cl: confidence intervals.
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Table 4s. GRADE assessment: antibiotic prophylaxis for POEM.

N° of Outcome Risk of | Indirectness | Inconsistency | Imprecision | Publication | Summary | Summary | Other Quality Outcome Comments
studies and bias bias of the of the of Importance
participants effect effect evidence | (Based on
(Relative) | (Absolute) clinical
relevance)
RCTs (Start A separate No No No No No e.g.RR, e.g. (upgrading DODODD Critical/
high in assessment | Serious | Serious (-1) Serious (-1) Serious (-1) Serious (-1) | OR Absolute factors, circle | High Important/
evidence) per (-1) Very serious | Very serious (- | Very serious | Very serious difference | all that apply) Not
Non-RCT outcome Very (-2) 2) (-2) (-2) Large effect | pay@ important
(Start low in serious ggsgr *2) Moderate | for decision
evidence) (-2) response (+1 E.i)sva, 0 making
or +2) Effect
of plausible eoo
residual Very Low
confounding
2 RCTs [12, Infection Serious | No No Serious Serious OR 2.5 Not No Low Important
13] risk (95% CI calculated
05-
13.5)

OR: odds ratio, Cl: confidence intervals.
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Table 5s. GRADE assessment: tunnelling with near focus compared to standard technique.

N° of Outcome | Risk of Indirectness | Inconsistency | Imprecision | Publication | Summary | Summary of the Other Quality of | Outcome Com
studies and bias bias of the effect ( Absolute) evidence Importance | ments
participants effect (Based on
(Relative) clinical
relevance)

RCTs (Start A No No No No No e.g. RR, e.g. Absolute (upgrading [SleIeIs) Critical/
high in separate Serious Serious (-1) Serious (-1) Serious (-1) Serious (-1) OR difference factors, High Important/
evidence) assessm (-1) Very serious Very serious (- Very serious | Very serious circle all that Not
Non-RCT ent per Very (-2) 2) (-2) (-2) apply) DOhP important for
(Start low in outcome serious Large effect | Moderate decision
evidence) (-2) (+1 or +2) [>YaInln) making

Dose Low

response (<> ]nInIn|

(+1 or +2) Very Low

Effect of

plausible

residual

confounding
1 Procedur | serious® | very serious No Serious N/A N/A MD 16.8 minutes No Very low important
observational | al time lower
study [16] (44.29 lower to

10.69 higher), 29
vs 22 minutes

Newcastle-Ottawa scale 5. Cl: confidence interval; MD: mean difference
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Table 6s. GRADE assessment: anterior versus posterior POEM.

& Thieme

N° of Outcome Risk of | Indirectness | Inconsistency | Imprecision | Publication | Summary of Summary Other Quality of Outcome Comments
studies and bias bias the effect of the evidence Importance
participants (Relative) effect (Based on
(Absolute) clinical
relevance)
RCTs (Start A separate No No No No No e.g., RR, OR e.g. (upgrading [asYarYasYas) Critical/
high in assessment | Serious | Serious (-1) Serious (-1) Serious (-1) Serious (-1) Absolute factors, circle High Important/
evidence) per (-1) Very serious Very serious (- | Very serious | Very difference all that apply) Not important
Non-RCT outcome Very (-2) 2) (-2) serious (-2) Large effect DPD for decision
(Start low in serious ([;c:sgrr;ig)onse Moderate making
evidence) (-2) (+1 or +2) E.éevlauu
Effect_ of ®
plausible
residual Very Low
confounding
4 RCTs [20- | Short-term Serious | No No No No RR =0.98 Not No Critical
23] clinical (95% CI: 0.96 — | calculated
success 1.01,12=0)
3 RCTs [20, GERD Serious | No No No No RR =1.04 Not No Important
21, 23] (Endoscopic (95% CI: 0.78 — | calculated
esophagitis) 1.38, 12=0)
3 RCTs [20, Clinical Serious | No No No No RR =0.89 Not No Important
21, 23] GERD (95% CI: 0.55 — | calculated
1.42,12=0)
4 RCTs [20- | Adverse Serious | No Serious No No RR:1.60 (95% | Not No Critical
23] events Cl: 1.06 — 2.43, | calculated
I2=0)
4 RCTs [20- Procedural Serious | No Serious No No Weighted Not No Important
23] time mean calculated
difference: 2.81
minutes, 95%
Cl:-1.98 —
7.60,1?=0,P =
0.25)

RR: relative risk, GERD: gastroesophageal reflux disease, Cl: confidence interval
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Table 7s. GRADE assessment: full-thickness myotomy versus selective myotomy.

& Thieme

N° of Outcome | Risk of Indirectness | Inconsistency | Imprecision | Publication | Summary | Summary of the Other Quality of Outcome Comments
studies and bias bias of the effect ( Absolute) evidence Importance
participants effect (Based on
(Relative) clinical
relevance)
RCTs (Start A No No No No No e.g. RR, e.g. Absolute (upgrading DODD Critical/
high in separate Serious Serious (-1) Serious (-1) Serious (-1) Serious (-1) OR difference factors, circle all | High Important/
evidence) assessm (-1) Very serious Very serious (- Very serious | Very serious that apply) Not important for
Non-RCT ent per Very (-2) 2) (-2) (-2) Large effect (+1 [Clele decision making
(Start low in outcome serious or +2) Moderate
evidence) (-2) Dose response 414 )N
(+1 or +2) Effect | Low
of plausible @
residual Very Low
confounding
5 Clinical Serious No No Serious (-1) N/A N/A No difference No Very low Critical
observational | success (-1)
studies [28,
29, 31-33]
3 Procedur | Serious No No Very serious | N/A N/A Lower in FTM No Very low Important
observational | al time (-1) (-2) (62.42+23.17 vs
studies [28, 87.86+
29, 32] 26.44 min,
p<0.01);
(41.7+£189vs
48.9 £ 28.6
minutes, p=0.02)
(57.4£8.2
minutes versus
63.2+12.3
minutes, P <.05)
5 GERD Serious No Yes Very serious | No 6.262 Not different in 22- | No Very low Important
observational (-1) (-2) (1.289- 25, higher in 26.
studies [28, 30.413) No difference in
29, 31-33] (25) 27
meta-
analysis [30]
5 Adverse Serious No No Very serious | N/A N/A Not different No Very low Critical
observational | events (-1) (-2) overall
studies [28,
29, 31-33]
FTM: Full-thickness myotomy.
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Table 8s. GRADE assessment: short myotomy versus long myotomy for type | and Il achalasia.

& Thieme

N° of Outcome | Risk of Indirectness | Inconsistency Imprecision | Publication | Summary of Summary of the Other Quality of | Outcome Comments
studies and bias bias the effect effect ( Absolute) evidence Importance
participants (Relative) (Based on
clinical
relevance)
RCTs (Start A No No No No No e.g. RR, OR e.g. Absolute (upgrading ODDD Critical/
high in separate Serious Serious (-1) Serious (-1) Serious (-1) Serious (-1) difference factors, circle all | High Important/
evidence) assessm (-1) Very serious Very serious (- Very serious | Very serious that apply) Not
Non-RCT ent per Very (-2) 2) (-2) (-2) Large effect (+1 Clele important for
(Start low in outcome serious or +2) Moderate decision
evidence) (-2) Dose response dP making
(+1 or +2) Effect | Low
of plausible ®ooo
residual Very Low
confounding
3 RCTs [34- Clinical serious® | very serious® | No No N/A RR 0.5400 Reduction of 40 No Very low Critical
36] failure (0.4372 to events per 1,000
0.6675), 8/170 patients in the short
(4.7%) in short myotomy group
myotomy vs compared to the long
15/173 (8.7%) in | myotomy group, with a
long myotomy. 95% confidence
interval indicating a
reduction between
303.8 and 514 fewer
events per 1,000
patients
2 RCTs[34, Procedur | No very serious® | No No N/A N/A MD 9.42 minutes strong Moderate Important
35] al time lower association®
(4.28 lower to 14.56
lower)
2 RCTs [34, GERD No serious® No No N/A RR 0.762 91 fewer per 1,000 very strong High Important
35] (from 210 fewer to 111 | association
(0.450 to 1.290). | more)
38/130 (29.2%)
in short
myotomy vs
44/115 (38.3%)
in long myotomy

a. Presence of a study with high risk of bias, b. high heterogeneity, c. moderate heterogeneity. Cl: confidence interval; MD: mean difference; RR:

risk ratio
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Table 9s. GRADE assessment: myotomy length informed by high-resolution esophageal manometry
versus standard technique for type lll achalasia.

N° of Outcome | Risk of Indirectness | Inconsistency Imprecision | Publication | Summary of Summary of the Other Quality of Outcome Comments
studies and bias bias the effect effect ( Absolute) evidence Importance
participants (Relative) (Based on
clinical
relevance)
RCTs (Start A No No No No No e.g. RR, OR e.g. Absolute (upgrading DODD Critical/
high in separate Serious Serious (-1) Serious (-1) Serious (-1) Serious (-1) difference factors, circle High Important/
evidence) assessm (-1) Very serious Very serious (- Very serious | Very serious all that apply) Not important
Non-RCT ent per Very (-2) 2) (-2) (-2) Large effect OPDL for decision
(Start low in outcome serious (+1 or +2) Moderate making
evidence) (-2) Dose bPpL
response (+1 Low
or +2) Effectof | @00
plausible Very Low
residual
confounding
1 Myotomy | serious® | very serious very serious no N/A N/A MD 3.2 cm higher No Very low important
observational | length (0.54 higher to
study [38] 5.86 higher)
1 Clinical serious?® | very serious not serious very serious | N/A Higher in Increase of 242 No Very low Critical
observational | success myotomy events per 1,000
study [38] length patients in the
informed by experimental
high-resolution | group compared to
esophageal the control group,
manometry with a 95%
group, RR confidence interval
2.73 indicating a
(-0.92t0 2.91), | possible range
10/11 (90.9%) | from 53 fewer to
vs 2/3 (66.7%) | 1274 more events
per 1,000 patients.
a. NOS scale 5, Cl: confidence interval; MD: mean difference; RR: risk ratio
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Table 10s. GRADE assessment: yield of imaging tests after POEM.
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N° of Outcome Risk of | Indirectness | Inconsistency | Imprecision | Publication | Summary | Summary | Other Quality of Outcome Comments
studies and bias bias of the of the evidence Importance
participants effect effect ( (Based on
(Relative) | Absolute) clinical
relevance)

RCTs (Start A separate No No No No No e.g. RR, e.g. (upgrading OPDD Critical/
high in assessment | Serious | Serious (-1) Serious (-1) Serious (-1) Serious (-1) | OR Absolute factors, circle High Important/
evidence) per (-1) Very serious Very serious (- | Very serious | Very difference | all that apply) Not important
Non-RCT outcome Very (-2) 2) (-2) serious (-2) Large effect Sl for decision
(Start low in serious (+1 or +2) Moderate making
evidence) (-2) Dose response | @0

(+1 or +2) Low

Effect of [ ]nlnin

plausible Very Low

residual

confounding
9 Clinically Serious | Serious No Not No Not Not No Very low Important
observational | relevant calculated calculated | calculated
studies adverse
[41-49] events
2 Clinical Serious | No No Not Not Not Not No Very low
observational | success calculated calculated calculated | calculated
studies [41,
47]
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