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Abstract: Achalasia is a rare esophageal motility disorder characterized by esophageal 
aperistalsis and impaired relaxation of lower esophageal sphincter. There is no cure for 
achalasia and all the current treatments are aimed at palliation of symptoms by reducing the 
lower esophageal sphincter pressure. Currently, laparoscopic Heller myotomy (LHM) with 
partial fundoplication is considered the most effective and durable treatment option owing to 
its superiority over other treatments such as pneumatic dilation. Advancements in interven
tional endoscopy led to a novel minimally invasive endoscopic alternative to LHM, namely 
peroral endoscopic myotomy (POEM). In the last decade since its inception, POEM 
expanded rapidly throughout the world due to excellent safety profile and its efficacy 
comparable to LHM. The main drawback of POEM is gastroesophageal reflux disease 
since it is not combined with an anti-reflux procedure. The current review focuses on the 
indications, contraindications, technique, outcomes of POEM in various patient populations, 
and complications along with its effectiveness in comparison to LHM and pneumatic 
dilation. 
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Background
Achalasia is a chronic esophageal motility disorder characterized by impaired LES 
relaxation and esophageal aperistalsis. Classic symptoms include progressive dys
phagia to solids and liquids, regurgitation of undigested food, chest pain and weight 
loss. It is a rare disease with an estimated prevalence of 10.82 and incidence of 
0.3–1.63 per 100,000 adults per year.1 It has an equal predisposition with regard to 
race and gender with a reported mean age at diagnosis of 50 years.1 All the 
available treatments for achalasia are palliative and are directed towards lowering 
the high LES pressure. The conventional treatments for achalasia include botulinum 
toxin injection (BTI) to LES, pneumatic dilation (PD), and LHM along with partial 
fundoplication. Peroral endoscopic myotomy (POEM) is a recently emerging treat
ment modality.2 Medications such as calcium channel blockers and nitrates are 
ineffective and rarely used.3

PD involves a forceful endoscopic dilation of the LES using a large diameter 
hydrostatic balloon varying in diameter from 30 mm to 40 mm. PD provides 
excellent symptom relief in 90% of the patients but the effect declines in 1/3rd of 
these patients over a span of 4–6 years.4 Thus, many patients who undergo PD 
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require repeated graded dilations with larger balloons, thus 
increasing the risk of perforation. BTI to LES is easy to 
administer and has a good safety profile.5 However, the 
durability of this treatment is limited to few months requir
ing repeat injections. Repeated BTI also causes fibrosis of 
the LES, making it challenging to perform a subsequent 
myotomy. Hence, it is mainly considered a salvage therapy 
for the frail and elderly. LHM with partial fundoplication 
has demonstrated superior efficacy over BTI and PD in 
various studies and became the time-honored treatment of 
choice in achalasia patients.6 LHM provides long-standing 
relief of dysphagia in up to 90% (range 76–100%) of the 
patients with low complication rate.7 Owing to the pro
gressive nature of achalasia, the success rates of LHM 
have also been noted to decrease to 65–85% at a follow- 
up of 5 years.8 An endoscopic alternative to surgical 
myotomy, namely peroral endoscopic myotomy (POEM) 
was first reported in 2008.9 POEM has is emerging as 
a preferred treatment of choice for achalasia with proven 
success in patients of all age groups, in all subtypes and 
stages of achalasia.10

Evolution of Peroral Endoscopic 
Myotomy (POEM)
The concept of endoscopic myotomy was initially proposed 
by Ortega et al11 where an electrosurgical knife was used to 
dissect the lower esophageal rosette without manipulation of 
the distal anti-reflux zone. However, direct endoscopic myot
omy was associated with severe complications and it never 
made into widespread practice and was eventually aban
doned. POEM was first described by Pasricha et al12 in 
2007 in a porcine model, using a submucosal tunnel to per
form LES myotomy. Inoue et al13 improvised this technique 
and performed the first-ever POEM in humans and reported 
100% technical success in a series of 17 patients with acha
lasia in 2010. Ever since, POEM has rapidly gained wide
spread adoption across the world as a safe and effective 
treatment for achalasia patients.

Patient Selection and 
Considerations for POEM
Work-Up in Patients with Suspected 
Achalasia
Definitive diagnosis of achalasia requires a careful clinical 
history, esophagogastroduodenoscopy (EGD), barium 
swallow and a high-resolution esophageal manometry 
(HREM).14 Presenting symptoms include dysphagia to 

solids and liquids over several years, regurgitation, chest 
pain, weight loss and sometimes atypical symptoms such 
as cough and aspiration. Eckardt score is a standardized, 
validated scoring system used for symptom assessment in 
achalasia. It scores the four symptoms of achalasia (dys
phagia, regurgitation, chest pain, and weight loss) based on 
their severity on a point scale of 0–3. The total score 
ranges from 0 to 12 with a higher score suggesting more 
severe symptoms and a score less than 3 used to define 
remission or successful palliation of symptoms.

Esophagogastroduodenoscopy (EGD)
All patients with suspected achalasia should undergo an 
EGD to rule out any mechanical obstruction such as eso
phageal cancer2 or pseudoachalasia,15 as both these diseases 
can mimic achalasia. Patients presenting at an older age with 
rapidly progressive symptoms or significant weight loss 
should be evaluated for pseudoachalasia by an endoscopic 
ultrasound or computed tomography (CT) scan of the chest. 
EGD findings such as retained saliva, undigested food, or 
liquid in the esophagus, in the absence of any underlying 
mechanical obstruction (mass or stricture), are supportive of 
diagnosis of achalasia and may be present in up to one-third 
of the affected patients (Figure 1A and B).16 A characteristic 
“pop” is felt when endoscope passes through LES.

Barium Esophagram
Visualization of a dilated proximal esophagus with 
a narrow gastroesophageal junction giving the character
istic “bird beak” appearance on the barium esophagram is 
highly suggestive of achalasia (Figure 2). Both EGD and 
barium esophagram are only complementary to esophageal 
manometry and lack sensitivity for accurately diagnosing 
achalasia.17,18 While a barium swallow is used for the 
structural evaluation of the esophagus, a timed barium 
esophagram (TBE) is performed to specifically evaluate 
the degree of esophageal emptying. Radiographic images 
of the esophagus are taken at timed intervals after the 
patients are instructed to drink the maximum volume of 
dilute barium sulfate contrast that they could tolerate 
(mostly between 100 and 250 mL) over a period of 30 to 
45 seconds.19 Height and width of the barium column are 
then measured using a calibrated ruler with the patient in 
upright position. Barium column height >2 cm at 5 min
utes can be used as a cut off for diagnosing achalasia due 
to a sensitivity of 85% and specificity of 86% in differ
entiating untreated achalasia from esophagogastric junc
tion outflow obstruction (EGJOO) and non-achalasia.20
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High-Resolution Esophageal Manometry (HREM)
HREM is the gold standard test for confirming the diag
nosis of achalasia and defining the type of achalasia.21 The 
presence of inadequate relaxation of LES (mean 4-second 
integrated relaxation pressures (IRP) >15 mmHg) and 
aperistalsis of the esophageal body in the absence of 
a mechanical obstruction confirms the diagnosis of 

achalasia.2,21 Based on Chicago classification, achalasia 
is classified into: Type I – Absent peristalsis with minimal 
or no esophageal pressurization; Type II – Absent peristal
sis with pan esophageal pressurization in ≥20% of swal
lows; and Type III – Absent peristalsis with premature 
contractions in ≥20% of swallows. Thus, HREM not 
only confirms the diagnosis of achalasia but also enables 
recognition of subtypes of achalasia with different treat
ment-outcome implications.14

Indications for POEM
POEM is indicated in all patients with Type I and II acha
lasia as an alternative to PD and LHM14 and preferred 
treatment of choice in type III achalasia. Patients who under
went prior therapy for achalasia such as PD,22 BTI,23 

LHM,24 or even previous POEM are all suitable candidates 
for POEM. Several series have also reported excellent tech
nical success of POEM even in pediatric patients. Of note, 
POEM is also being used for the treatment of other esopha
geal motility disorders such as distal esophageal spasm 
(DES) and jackhammer esophagus refractory to conven
tional treatments.25–30 A systematic review of 8 studies 
including 179 patients by Khan et al31 reported a clinical 
success of 88% for DES and 72% for Jackhammer esopha
gus. Another study by Khashab et al25 reported a 93.3% 
clinical success in 15 patients with esophago-gastric outflow 
obstruction (EGJOO) who underwent POEM.

Contraindications of POEM
The widely accepted consensus on the absolute contraindi
cations to POEM include severe coagulopathy or bleeding 
diathesis, severe reflux esophagitis, presence of decompen
sated liver cirrhosis with portal hypertension, and severe 
lung disease.14 Patients who underwent prior endoscopic 

Figure 1 (A) Frothy secretion seen in mid esophagus, and (B) food debris in lower esophagus and tight GEJ.

Figure 2 Dilated esophagus with retained barium and tapered bird beak appear
ance at GEJ.
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mucosal resection, radiation or radiofrequency ablation are 
also not suitable candidates as these procedures cause fibro
sis and obliteration of submucosal plane. Large mouthed 
esophageal diverticula are considered a relative contraindi
cation depending on their size and location.

Pre-Operative Care
Patients are advised to be on a clear liquid diet for two 
days before the procedure and are kept nil per os (NPO) 
past midnight on the day prior to the procedure. It is 
prudent to remove any food residue in the esophagus via 
endoscopy prior to POEM, especially in patients with 
sigmoid esophagus. All patients are given intravenous 
broad-spectrum antibiotics on the day of POEM. Due to 
the high risk of bleeding, anticoagulant and antiplatelet 
medications should be withheld prior to POEM with the 
exception of aspirin when medically indicated.

POEM Technique
POEM requires a thorough understanding of the surgical 
anatomy and technical expertise in the field of interventional 
endoscopy. After an initial training on animal and cadaveric 
models followed by observation of several live human cases, 
structured proctoring of at least 15 POEMS in the porcine 
esophagus is recommended.32 All POEM procedures at our 
institution are performed under general anesthesia in an 
operating room using the standard steps as proposed by 
Inoue et al.13 The sequence of steps in POEM as illustrated 

in Figure 3 include (1) creation of a submucosal tunnel 
starting approximately 10–12 cm proximal to the LES and 
extending distally to about 2–4 cm into the stomach side 
(A and B); (2) Myotomy of the circular muscle fibers start
ing 3–4 cm distal to the entry site and extending 2–4 cm into 
the stomach wall (C); and (3) Closure of the entry site of the 
submucosal tunnel by using endoscopic clips (D).

Post-Operative Care and Follow-Up
Patients are kept NPO till, a water-soluble contrast eso
phagram is obtained to identify any esophageal leak on the 
first post-operative day. In the absence of a leak, patients 
are started on a liquid diet and advanced to a soft diet and 
subsequently transition to a regular diet over the next few 
weeks. Post-procedure pain is usually controlled with non- 
opioid analgesics or modest doses of opioids, if required.33 

Patients are started on proton pump inhibitors in the post- 
operative period. A chest X-ray or a CT scan can be 
considered to evaluate for compression atelectasis, pleural 
effusion, or pneumothorax in patients with persistent 
hypoxia during the post-operative period. Patients with 
uneventful recovery are typically discharged home on 
first postoperative day. In our institution, approximately 2 
months after POEM, patients undergo clinical assessment 
for improvement in Eckardt scores, and objective assess
ment with EGD for reflux esophagitis, pH study for abnor
mal esophageal acid exposure, barium esophagram for 

Figure 3 Stepwise illustration of POEM procedure. (A) Mucosal incision and submucosal injection, (B) creation of submucosal tunnel, (C) distal esophageal circular muscle 
dissection and myotomy, and (D) closure of mucosal incision using endoscopic clips.
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esophageal emptying and HREM for reduction in LES- 
IRP. Thereafter, they have routine annual follow-ups.

POEM Outcomes
The clinical success is defined as reduction of post- 
procedure Eckardt score to ≤3 or a decrease in LES resi
dual pressure by >50%.10 Other commonly measured out
comes include barium esophagram and quality of life with 
patient-reported outcomes. In a review of 841 patients who 
underwent POEM, 82–100% of the patients had a post 
treatment Eckardt score of ≤3 and a decrease in LES-IRP 
of >50%. Many studies also demonstrated improvement in 
the TBE parameters with >90% emptying of the barium 
column in 93% patients after POEM.34–36 In a study of 
143 achalasia patients during a 3-year follow-up after 
POEM, there was a remarkable improvement in all dimen
sions of short- and long-term health-related quality of life 
(HRQOL) as measured by the SF-36 survey.37 There 
appears to be a strong association between the Eckardt 
score and the HRQOL mental and physical component 
scores following POEM.38 As such, major societies such 
as the American Society for Gastrointestinal Endoscopy 
(ASGE) and the Japan Gastroenterological Endoscopy 
Society (JGES) now recommend POEM as one of the 
primary treatment options for achalasia.9,14 Despite the 
efficacy of POEM being well established in the short to 
mid-term management of achalasia, data is sparse on the 
long-term durability of this novel therapy. Li et al39 esti
mated that the clinical success decreased from 94.2% at 
1 year to 87.1% at 5 years. A multivariate cox regression 
analysis revealed a long disease duration (>10 years) and 
a history of prior interventions to be major risk factors for 
disease recurrence. In a Japanese study of 500 achalasia 
patients, clinical success had decreased to 88% at a 3-year 
follow-up compared to 91% at 1–2 years after POEM.40 

Another German study reported symptom recurrence in 
17.7% of the treated patients during the long term follow 
up, suggesting an overall decrease in success rate to 78% 
at 24–49 months.41

Achalasia with Failed Prior Therapy
Almost 40% of the patients referred for POEM had prior 
failed therapy for achalasia according to a global POEM 
experience survey.42 The high success and low compli
cation rate of POEM, now make it a go-to treatment for 
patients with recurrent symptoms after LHM. In a meta- 
analysis.43 POEM was successful in 98% of patients 
with prior failed LHM. Another study suggested that 

POEM had lower operative time and shorter length of 
stay over redo-LHM in patients with failed prior LHM.44 

In patients with prior LHM, a posterior myotomy is 
preferred. A posterior myotomy is equally effective as 
anterior myotomy and could be performed in 100% of 
patients with failed LHM.45 Recently, a prospective 
study by Nabi et al46 demonstrated that the clinical 
success was achieved in 96.8% of previously treated 
patients when compared to 97.3% of treatment-naïve 
patients at one year follow up after POEM (p = 0.795). 
Hence, POEM is very safe and efficacious in treating 
patients who failed prior treatments such as BTI, PD 
or LHM.

Advanced Achalasia
Patients with end-stage achalasia and sigmoid esophagus 
often have poor response to conventional treatments such 
as LHM or PD and may require esophagectomy for pallia
tion of symptoms.38 Emerging data indicate that POEM 
achieves promising results even in advanced end-stage 
achalasia.47,48 Hu et al49 reported that POEM achieved 
long-term dysphagia relief in 96% of the patients with 
sigmoid esophagus at a 2-year follow-up with minimal 
complications. Of note, the sigmoid configuration might 
make creation of submucosal tunneling technically chal
lenging and time consuming.

Special Situations
Obese Patients
In obese patients, LHM is associated with suboptimal 
clinical outcomes or high rate of postoperative GERD.50 

A growing body of research has proposed POEM as an 
exciting option for management of achalasia before or 
after a Roux-en-Y gastric bypass (RYGB). A recent 
review by Aiolfi et al51 including 12 studies with 28 
patients summarized the current treatments for achalasia 
after RYGB. In that review, 61% of patients had LHM, 
and 39% had a POEM. The overall complication rate and 
disease recurrence requiring retreatment was not signifi
cantly different between LHM and POEM. Bashir et al52 

and a few others53,54 performed POEM before or after 
RYGB and reported excellent symptomatic resolution 
and clinical success. Despite obesity being an independent 
risk factor for GERD in comparison to the general popula
tion, it certainly does not bestow a higher superimposed 
risk of reflux esophagitis following POEM.54 Hence, it is 
believed that obese patients might achieve better outcomes 
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with POEM over LHM due to the lower reported risk of 
iatrogenic reflux with the former.

High Surgical Risk Patients
It is well known that an increasing American Society of 
Anesthesiologists (ASA) physical class is associated with 
higher perioperative morbidity and mortality.56 The mini
mally invasive alternative to the surgical myotomy, 
POEM, seems to be an appealing option for these high- 
risk patients with achalasia. We compared the outcomes of 
POEM in achalasia patients with lower ASA class (com
bined ASA I and II) versus higher ASA class (combined 
ASA class III and IV) at our institution. Treatment success 
was similar in both groups and was achieved in 92% of the 
patients in higher ASA class group with a remarkable 
improvement in HREM and TBE parameters. There was 
no significant difference in the post-operative GERD 
between patients belonging to the two groups, and none 
of our patients had a prolonged length of stay or admission 
to an intensive care unit.

Geriatric Patients
POEM is emerging as a safe and effective therapy for older 
patients with achalasia. Recent studies have reported a high 
safety and success rates of POEM in geriatric patients.57,58 

An international multicenter retrospective study, including 
eight centers (4 US, 3 European, and 1 Asian), reported 
a clinical success of 96% with a significant post POEM 
LES IRP reduction by 12.4 mmHg at a median follow-up 
duration of 256 days in octogenarians.59

Pediatric Patients
Achalasia is extremely rare in children. Nabi et al60 per
formed POEM on 15 children with achalasia and reported 
a 100% resolution of symptoms at a 1-year follow-up. 
A prospective study by Chen et al61 also reported a 100% 
clinical success in 26 children at a mean follow-up of 24 
months. However, about 20% of patients developed mild 
esophagitis which responded to PPIs.59,60 Possible sequelae 
of POEM, several decades later in this population remains 
unknown and requires careful observation.

Complications and Safety Profile of 
POEM
POEM has a relatively low incidence of perioperative 
complications when performed by operators after adequate 
training.62 As described by Nabi et al63 the most common 

adverse events (AEs) that occur during POEM include 
CO2 insufflation-related events such as subcutaneous 
emphysema (7.5%), mediastinal emphysema (1.1%), 
pneumoperitoneum (6.8%) and pneumothorax (1.2%). 
Most of these gas-related side effects have no clinical 
significance and only 6% require an active intervention.64 

The other intraoperative AEs include mucosal injury or 
perforation (4.8%), which can be managed simultaneously 
and usually do not lead to any unforeseen consequences. 
While intraprocedural bleeding can occur during any of 
the steps in POEM, most of these episodes are minor, and 
significant bleeding requiring interventions is rare (0.2%; 
95% confidence interval, 0–1.4%).65 The delayed post- 
procedural complications, such as delayed mucosal per
foration or bleeding are rare, and generally troublesome 
and challenging to manage.66

In a comprehensive analysis of 1826 patients who 
underwent POEM by Haito et al67 the incidence of adverse 
events (AEs) was as low as 7.5% with the most common 
complication being an inadvertent mucosostomy (2.8%) 
followed by symptomatic capnoperitoneum (1.2%), and 
esophageal leak (0.7%). On multivariate analysis, the sig
nificant factors associated with a high risk of perioperative 
complications were advanced achalasia with sigmoid con
figuration, inexperienced operator, and usage of 
a triangular tipped knife. Serious adverse events such as 
pneumonia, empyema and esophageal leak occurred in less 
than 0.5% of the studied patients.

Another study of 1912 achalasia patients by Wang et 
al68 suggested that the overall frequency of intraoperative 
complications from POEM was 17.1%. Prior LHM or 
POEM, presence of submucosal fibrosis, longer submuco
sal tunnel length (≥13 cm) and mucosal edema were asso
ciated with a higher occurrence of mucosal injury. Having 
a POEM technical experience of more than a year was 
a strong protective factor against any degree of mucosal 
injuries.

GERD After POEM
GERD is an important drawback of POEM. In an interna
tional multicenter study of 282 patients followed for 10–24 
months after POEM with careful reflux testing, 58% had 
abnormal pH study, 25% had reflux esophagitis on EGD 
and 40% were taking PPI.69 GERD rates are significantly 
higher after POEM compared to LHM with fundoplica
tion. A systematic review and meta-analysis showed 
pooled rates of abnormal esophageal acid exposure and 
esophagitis were 39% and 29.4% after POEM compared to 
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16.8% and 7.6% after LHM.70 Another meta-analysis 
reported that compared to LHM with fundoplication, 
POEM patients were more likely to develop GERD symp
toms (OR 1.69, 95% CI 1.33–2.14, P < 0.0001), GERD 
evidenced by erosive esophagitis (OR 9.31, 95% CI 4.
71–18.85, P < 0.0001), and GERD evidenced by pH mon
itoring (OR 4.30, 95% CI 2.96–6.27, P < 0.0001).71 In our 
institution's experience, rates of abnormal acid exposure 
were 48.4% after POEM compared to 13.6% after LHM 
(p < 0.001).72

Although numerous studies have reported a relatively 
high incidence of iatrogenic acid reflux after POEM, exten
sive heterogeneity exists among their results due to the 
variable metrics used to indicate GERD and the duration 
of follow up. Assessments usually include symptom ques
tionnaires, use of proton pump inhibitors, 24-hr pH abnorm
alities and endoscopic evaluation of reflux esophagitis. As 
such, it is essential to acknowledge that the variability in the 
evaluation of GERD among various studies including large 
meta-analyses, may account for wide range of incidence 
reported in literature thus far. Interestingly, the most sensi
tive measure of GERD, acid exposure time (AET), appears 
to be the least reported metric after POEM.65,71 A meta- 
analysis by Repici et al70 suggested that the geographic 
location and patient sex also seem to be associated with 
variable incidence of GERD after POEM. The occurrence 
of post-POEM GERD was noted to be lower in studies 
conducted in Asian population when compared to the Non- 
Asian studies with a reported incidence of 16% and 22.8%, 
respectively. This observed difference was postulated to be 
secondary to lower prevalence of GERD and factors 
involved in the pathogenesis of GERD such as lifestyle, 
dietary habits, prevalence of H. pylori and chronic atrophic 
gastritis in the Asian population. Lastly, selection bias may 
occur when only symptomatic patients undergo testing, 
further obscuring the available data.

Moreover, little is known about the intraoperative or 
other patient-related factors that might influence the occur
rence of GERD following POEM. An Italian study by 
Familari et al73 reported that patient demographics such 
as age, previous therapies, type of achalasia, esophageal 
shape, LES pressure, and length of myotomy, correlated 
only minimally with the occurrence of GERD after 
POEM. Notably, despite the high incidence of clinically 
relevant GERD after POEM, many studies have reported 
complete resolution of this reflux with PPI therapy.74 

Additionally, the long-term consequences of this patholo
gic acid reflux are not known. More extensive studies with 

long-term follow-up are needed to assess if these patients 
would eventually develop long-standing complications 
from GERD such as peptic strictures or Barrett’s esopha
gus. In fact, some experts recommend that prior to POEM, 
patients should be informed of the high risk of GERD and 
the need for long-term PPI therapy and/or surveillance 
endoscopy.75

Comparison of POEM Outcomes 
with LHM
POEM appears to be equally or more effective compared 
to LHM in treatment of achalasia. In a randomized control 
trial (RCT), clinical success was achieved in 83% of the 
patients in the POEM group and 81.7% in the LHM group 
with a significantly lower risk of serious adverse events 
(SAEs) with the former at a 2-year follow up.76 In a meta- 
analysis of about 7000 patients, POEM was more effica
cious than LHM in relieving dysphagia during a serial 
follow up from 1 year to 5 years. When averaged across 
74 studies, the improvement of dysphagia was reported by 
93.2% of the patients who underwent POEM and 87.7% of 
patients after LHM. The probabilities for improvement in 
dysphagia at 12 months were 93.5% for POEM and 91.0% 
for LHM (p = 0.01), and at 24 months were 92.7% for 
POEM and 90.0% for LHM (p = 0.01).71 They also found 
that POEM seemed to have a significant benefit over LHM 
in patients with Type III achalasia. Another meta-analysis, 
including 486 patients, reported an identical improvement 
in the post-treatment Eckardt score after POEM and 
LHM.77 The only notable disadvantage of POEM is the 
lack of anti-reflux procedure as compared to LHM, which 
is always combined with a partial fundoplication. Hence, 
GERD has been reported in 57% of patients after POEM 
compared to 20% after LHM.76

Comparison of POEM Outcomes 
with PD
POEM provides superior and long-lasting symptom relief 
compared to PD in patients with achalasia. A multicenter 
RCT78 demonstrated a significantly higher treatment suc
cess of POEM when compared to PD (92% vs 54%) in 
patients with treatment-naïve achalasia and zero serious 
adverse events. At a 2-year follow-up, 46% of the patients 
in the PD group had recurrence of symptoms requiring 
retreatments in contrast to only 8% in the POEM group. 
Furthermore, 1.5% in the PD group incurred a perforation 
despite the usage of the smallest 30-mm balloon. In 
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a metanalysis,79 including 4407 achalasia patients POEM 
achieved higher rates of dysphagia remission when com
pared to PD (RR = 1.40; 95% CIs = 1.14–1.79). Another 
study by Zheng et al80 reported a success rate of 92.3% for 
POEM in contrast to 57.5% for PD at a follow-up of 12 
months. Interestingly, the patients who underwent POEM 
had a greater improvement in Eckardt scores and LES-IRP 
than those who underwent PD at 1 month, 3 months, and 
even at 1 year after treatment.

Cost-Effectiveness
Miller et al81 concluded that POEM is more cost-effective 
than BTI due to the high failure rate of BTI. The cost per 
cure of POEM has decreased from $12,120 to $3030 over 
time, while the cost per cure for BTI gradually increased 
from $7862 at 1 year to $14,986 after 4 years. The cost per 
cure for PD had a trend from $7175 at 1 year to $ 2392 at 
4 years. Although PD appeared to be more cost-effective 
at 1 year due to the high initial cost of POEM, the cost per 
cure of POEM began to equalize with PD at 4 years. 
Furthermore, BTI and PD are associated with additional 
costs as a vast majority of these patients would need 
retreatment with POEM within two years of initial therapy. 
As such, it might be ideal to reserve these therapies for 
patients with a life expectancy of <3 years or those who 
cannot tolerate general anesthesia.81 Additionally, 
Greenleaf et al82 conducted a cost-utility analysis of 
POEM and LHM and suggested that POEM appeared to 
more cost-effective relative to LHM, depending on one’s 
willingness to pay for additional quality-adjusted life-years 
gained by using POEM. Thus, POEM seems to be equiva
lent to LHM from an economic standpoint.

Criteria for Selection of Achalasia 
Patients for POEM Procedure
Based on the available data in literature as discussed 
above and our experience, we follow certain criteria for 
selection of patients for POEM procedure at our center. 
POEM is offered as first line of therapy for all type 3 
achalasia patients. Type 1 achalasia patients with signifi
cantly dilated or sigmoidal esophagus are preferably 
treated with POEM. All achalasia patients with signifi
cant obesity are also preferentially treated with POEM, 
since partial fundoplication is not durable in these 
patients. Patients with recurrent symptoms after prior 
LHM are preferentially treated with posterior POEM, 
since repeat LHM is very difficult in these patients. 

POEM is also preferred treatment in patients with prior 
upper abdominal surgeries due to potential scarring mak
ing LHM technically challenging. POEM is also offered 
to patients with other esophageal motility disorders such 
as distal esophageal spasm, jackhammer esophagus and 
EGJ out flow obstruction, if other conventional treat
ments have failed to relieve the symptoms.

Conclusion
POEM is a novel procedure utilizing endoscopic 
approach to myotomy and a less invasive alternative to 
traditional LHM. There is rapid proliferation of POEM 
throughout the world since it was first reported in 2010. 
POEM is a very safe and highly effective treatment 
option for achalasia. POEM is indicated to treat all 
types of achalasia along with PD and LHM and is con
sidered the preferred approach for type 3 achalasia. 
POEM has shown excellent short and intermediate term 
outcomes and the long-term outcome data are emerging. 
POEM is also indicated to treat other esophageal motility 
disorders refractory to conventional treatment options. 
The main disadvantage with POEM is the substantial 
increased risk of GERD since it is not combined with 
anti-reflux fundoplication as compared to LHM. The 
main disadvantage with POEM is the substantial 
increased risk of GERD since it is not combined with 
an anti-reflux fundoplication as compared to LHM. As 
such, patients selected for POEM should undergo careful 
consideration of long-term effects including complica
tions prior to treatment. Further prospective studies are 
needed to shed light on the consequences of GERD in 
these patients.
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