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ABSTRACT

Background and study aims Both Heller myotomy (HM)

and per-oral endoscopic myotomy (POEM) are efficacious

therapies for achalasia. The efficacy and safety of POEM vs

HM in Latin America and specifically in patients with Chagas

disease is unknown.

Patients and methods Consecutive patients undergoing

either HM or POEM for achalasia were included from nine

Latin American centers in a prospective registry over 5

years. Technical success was defined as undergoing a suc-

cessful myotomy. Clinical success was defined as achieving

an Eckardt score < 3. Data on demographics, procedure

info, Eckardt score, and adverse events (AEs) were collec-

ted. Student’s t test, Chi squared, and logistic regression

analyses were conducted.

Results One hundred thirty-three patients were included

(59 male; 44%; mean age 47). POEM was performed in 69

patients, HM in 64 patients. A total of 35 patients had Cha-

gas disease, 17 of 69 in the POEM group, 18 of 64 in the HM

group. Both groups had significant reduction in Eckardt

scores (P <0.00001), but successful initial therapy was sig-

nificantly higher in the POEM group compared to the HM

group (P=0.01304). AEs were similar in both group (17%

vs 14%) and consisted of pneumothorax (n =3 vs 2), bleed-

ing requiring transfusion (n =3 vs 2), and mediastinitis (n =3

vs 1). Hospital stay was longer in the HM group than in the

POEM group (P <0.00001). In the Chagas subgroup, post-

procedure Eckardt score in the POEM group was significant-

ly reduced by 5.71 points (P <0.00001) versus 1.56 points in

the HM group (P=0.042793).

Conclusion Both HM and POEM are efficacious for achala-

sia, but POEM was associated with higher initial therapy

success and shorter hospital stay in Latin America. In Cha-

gas patients with achalasia, POEM was significantly more ef-

fective than HM.
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Introduction
Both Heller myotomy (HM) and per-oral endoscopic myotomy
(POEM) are efficacious therapies for patients with achalasia. In
Latin America, achalasia is frequently caused by Chagas disease.
Chagas disease currently affects 6 to 7 million people in Mexico,
Central and South America, and is currently spreading through-
out the world. Even though Trypanosoma cruzi is endemic in rur-
al areas of Central and South America, global migration, espe-
cially from rural areas, has aided Chagas disease to present in
areas unthinkable until recent years. Roure et al. showed data
from 62 patients in non-endemic European areas presenting
esophageal Chagas affection [1, 2]. As of 2013, approximately
36.7 million people migrated out of Latin America and the Car-
ibbean and were residing elsewhere in the world, predominant-
ly in North America [3], bringing Chagas disease to urban envir-
onments [4]. Moreover, there have been reported cases of po-
sitive Trypanosoma infection in Italy [5] and Switzerland [6].

Patients with Chagas esophageal disease present with ab-
sence of esophageal sphincter opening, aperistalsis, and mega-
esophagus [7]. Alternatively, achalasia is a motility disorder,
caused by lack of relaxation of the lower esophageal sphincter
(LES). Despite presenting minor differences, both conditions
share essentially an identical clinical presentation and response
to treatment [8].

Treatment is focused on improving outflow to produce
symptomatic relief [9–11] which can be accomplished by ei-
ther HM or POEM.

Despite the rise of POEM in achalasia treatment, the efficacy
and safety of POEM vs HM in Latin America and specifically in
patients with Chagas disease is unknown. This study aims to
evaluate the efficacy and safety of POEM vs HM in Latin America
and in patients with Chagas disease.

Patients and methods
Consecutive patients from nine tertiary centers in Latin Ameri-
ca undergoing either HM or POEM over 5 years were included in
an institutional review board-approved registry (Clinicaltrials.
gov Identifier: NCT02162589) and analyzed retrospectively. Pa-
tients were diagnosed with either idiopathic achalasia or Cha-
gas disease. Achalasia was diagnosed by barium studies and
esophageal manometry and Chagas disease was confirmed
with serologic studies.

Data on demographics, age, gender, and duration of disease
and prior treatment were captured. Patients with achalasia
were classified according to type (I, II or III).

Procedure technique
POEM

All POEMs were done under general anesthesia and with carbon
dioxide insufflation. An upper endoscope was inserted through
the mouth and the esophagus was irrigated with gentamicin
solution. A multipurpose knife (triangle tip knife, Flush Knife,
Hybrid Knife or Hook knife) was used to create an esophageal
mucosal incision, at 12 cm proximal to the gastroesophageal

junction (GEJ). Anterior or posterior orientation was left at the
discretion of the endoscopist. A mixture of Indigo Carmine or
methylene blue and 0.9% saline solution was injected submu-
cosally to make a bleb and to widen the submucosal space.
The knife was then used to carefully dissect through deep sub-
mucosa to create a tunnel. The width of the submucosal tunnel
was about half the circumference of the esophagus. Coagulati-
on grasper forceps were used to coagulate any large or bleed-
ing vessels and needle decompression was performed if CO2 re-
tention was suspected. To confirm adequacy of length of the
tunnel beyond the LES, the blue discoloration of the cardiac
mucosa was visualized in the retroflexed view from inside the
stomach. At about 2 cm from the mucosal entry, circular mus-
cle dissection was performed to a length of at least 8 cm with
the dissection extending at least 2 cm below the cardia. In the
last 5 cm, a full-thickness myotomy was performed. The sub-
mucosal tunnel was then irrigated with gentamicin solution
and the mucosal entry site was closed with hemostatic clips.

Heller myotomy

HM procedures were performed using laparoscopy via a trans-
abdominal approach. The diaphragmatic hiatus was dissected
open to allow for mobilization of the medial esophagus to at
least 6 cm proximal to the esophagogastric junction (EGJ). A
myotomy of both the circular and longitudinal muscle layers
was performed proximal to the EGJ to 2 cm into the proximal
stomach. The crura was then loosely approximated posteriorly,
allowing for easy passage of a 5-mm instrument through the
hiatus. A 270° posterior (Toupet) fundoplication or anterior
180° (Dor) fundoplication for postoperative reflux control was
then performed.

All patients received intravenous (IV) broad-spectrum anti-
biotics and were kept nothing by mouth until a swallow study
was done the following day to ensure no contrast extravasation.
If no leak was observed, then a patient was started on clear li-
quid diet.

Definition

Technical success was defined as successful myotomy. The pri-
mary outcome was clinical success defined as Eckardt score ≤3.
Secondary outcomes included adverse events post-procedure
and difference in LES pressure pre- and post- POEM on mano-
metry.

A graphical representation of the study design is shown

▶Fig. 1.

Follow-up

High-resolution manometry (HRM) was used in all cases before
and after POEM.

Esophagograms pre- and post-POEM were compared in
terms of decreased distal obstruction and improved transit
time.

Eckart score, HRM, and esophageal transit were evaluated at
3, 9, and 12 months post-POEM.
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Statistical analysis

Statistical analyses were conducted using SPSS 15.0 statistics
software (SPSS Inc, Chicago, Illinois, United States). Chi
Squared and Fisher’s exact tests were used for comparing cate-
gorical variables in the two groups and Student’s t test was con-
ducted for comparing continuous variables

Logistic regression was conducted to determine the odds ra-
tio for clinical success in Chagas patients. Two-sided P < .05 was
considered statistically significant.

All authors had access to the study data and have reviewed
and approved the final manuscript.

Results
A total of 113 patients were included, 59 of whom were male
(44%), mean age 47; 69 patients underwent POEM (29M [42%],
mean age 47.3) and 64 underwent HM (30M [47%]; mean age
45.6). Forty-one patients had received previous treatment:
pneumatic dilations n=35, Botox injection n=6. Pre-procedural
Eckardt score was 8.72 (STD 1.7) for the POEM group, and 7.4
(STD1.3) for the HM group. A total of 35 patients had Chagas
disease, 17 of 69 in the POEM group, 18 of 64 in the HM group.
Demographics and clinical characteristics of HM and POEM
groups are shown in ▶Table 1 and ▶Table 2.

The technical success rate was 100% in both groups.
Patients in both groups had a significant reduction in Eck-

ardt score by 6.88 points in POEM group (P<0.00001), and by
3.77 points in the HM group (P<0.00001). Clinical success dur-
ing initial therapy was significantly higher in the POEM group
(59/69, 86%) compared to the HM group (39/64, 60%) (differ-
ence P=0.001304).

▶Table 1 POEM vs HM demographics and clinical characteristics.

Characteristic POEM (N=69) Heller (N=64) P Value

Age (mean) 47.3 yr
(15.9 STD)

45.6 yr
(STD 10.5)

NS

Gender –male 29 (42%) 30 (47%)

Duration of
disease

4.9 yrs. 10.2 yrs. < .00001

Achalasia NS

Type I 25 (36%) 24 (38%)

Type II 34 (49%) 31 (48%)

Type III 10 (15%) 9 (13%)

Chagas 17 (25%) 18 (28%) NS

Non-Chagas 52 (75%) 46 (72%)

Prior therapy 13 dilation, 6
Botox

22 dilation NS

POEM, per-oral endoscopy myotomy; HM, Heller myotomy

133 total patients included

Pre-procedural assessment

69 patients underwent 
POEM

17 patients with 
Chagas

52 without 
Chagas

Post-procedural 
assessment

18 patients with 
Chagas

46 without 
Chagas

Post-procedural 
assessment

64 patients underwent 
Heller myotomy

▶ Fig. 1 Study design. ▶Table 2 POEM vs HM Clinical Results

POEM Group

(N=69)

HM Group

(N=64)

P Value

Pre-procedure
Eckardt score

8.72 (STD 1.7) 7.4 (STD 1.3) < .00001

Post-procedure
Eckardt score

1.84 (STD 1.9) 3.6 (STD 2.4) < .00001

Adverse events 12 (17%) 9 (14%) NS

Mucosal defect 7 -

Pneumothorax 2 3

Bleeding 2 3

Mediastinitis 1 3

Initial therapy
success

59 (86%) 39 (60%) 0.001304

Repeat therapy 10(14%) 23 (40%) < .00001

Heller 2 0

POEM 8 23

Total hospital days 1.1 1.6 < .00001

Total follow-up
duration

16.8 mo 22.9 mo 0.000151

Pre-procedure
LES pressure

38.66mmHg
(STD 26.9)

38.8mmHg
(STD 8.4)

NS

Post procedure
LES pressure

14.3mmHg
(STD 6.3)
24.8mmHg

19.8mmHg
(STD 12.2)

.00231

POEM, per-oral endoscopy myotomy; HM, Heller myotomy; LES, lower
esophageal sphincter.

E1394 Kahaleh Michel et al. How does per-oral… Endoscopy International Open 2020; 08: E1392–E1397 | © 2020. The Author(s).

Original article



In the POEM group, post-procedure LES pressure was
reduced by 24.78mmHg points (P≤0.00001), while in the Hel-
ler myotomy group, it was reduced by 19.05mmHg (P≤
0.00001). The reduction in post-procedure LES pressure was
higher in the POEM group compared to the Heller myotomy
group (14.3mmHg vs 19.2mmHg, P=0.00231) even though
the pre-procedure LES pressure average was similar for both
groups (P=0.943369).

Rates of AEs were similar in both groups and consisted of
pneumothorax (POEM n=3 vs HM n=2), bleeding requiring
transfusion (POEM n=3 vs HM n=2), and mediastinitis (POEM
n=3 vs HM n=1). Two pneumothoraxes (one in each group) re-
quired thoracentesis. All cases of mediastinitis were managed
conservatively with IV antibiotics. Mucosal defects requiring
clips were documented in seven POEM patients. All patients
were discharged home fully recovered. Hospital stay was longer
in the HM group than in the POEM group (P<0.00001).

In the Chagas subgroup, post-procedure Eckardt score in the
POEM group was significantly reduced by 5.71 points (P <
0.00001) and 12 patients (71%) reached achieved success;
post-procedure Eckardt score was reduced by 1.56 points in
the HM group (P=0.042793) but only four patients (22%)
achieved clinical success. Multivariable analysis did not identify
factors associated with clinical failure or predictive of clinical
success. In the Chagas group, post-procedure Eckardt score
was reduced by 3.57 points (P≤0.00001), while in the non-Cha-
gas group, it was reduced by 6.03 points (P≤0.00001). In the
Chagas group, post-procedure LES pressure was reduced by
12.74mmHg points (P≤0.00001), while in the non-Chagas
group, it was reduced by 25.11mmHg (P≤0.00001). Repeat in-
tervention was much higher in the Chagas group compared to
the non-Chagas group [18 (51%) vs 17 (17%), P= .000085].

The mean POEM procedure time in the Chagas group was
120 minutes (STD 11.7 minutes) vs 94 minutes (STD 7.2 min-
utes) in the non-Chagas group.

A comparison of clinical characteristics in the Chagas vs non-
Chagas group is shown in ▶Table 3. Twenty patients had post-
operative reflux: 12 in the POEM group and eight in the HM
group. The difference was not statistically significant.

Discussion
Historically, HM has been the gold standard treatment for acha-
lasia [12–18]. HM improves symptoms in 89% of patients, and
combined with fundoplication, is a very safe operation with a
mortality rate of 0.1% [19]. Since 2008, POEM has proven its ef-
ficacy in the treatment of achalasia and it is now considered an
alternative first-line therapy by many. POEM can be offered for
different esophageal diseases [20–25], is cost-saving [26], and
provides a longer myotomy [21], with similar long-term bene-
fits as compared to HM [27, 28], while reducing post-procedur-
al pain [29]. In addition, endoscopic myotomy has proven to be
a promising technique folr other esophageal conditions, such
as Jackhammer esophagus [30] and as a “salvation technique”
for patients with recurrent symptoms after HM [31–33]. The
population in Latin America is unique in that a large proportion
of patients with achalasia have Chagas disease as the etiology.

Although the conditions are clinically similar, response to ther-
apy may differ due to differences in disease. In this study, we
compared response to therapy with HM versus POEM in pa-
tients in Latin America with achalasia, and specifically how Cha-
gas disease responds.

In our study, we found high efficacy for both procedures in
Latin America patients with achalasia, which is consistent with
prior studies. However, there was significantly better clinical
success with POEM compared to HM, a trend that persisted
even when controlling for Chagas disease. This might be related
to the long-standing disease, especially in the surgical group
compared to the POEM group; indeed, patients in Latin Ameri-
ca tend to wait longer to receive surgical treatment compared
to an endoscopic approach. However, the overall Eckhardt score
washigherinthePOEMgroup,consistentwithamoresymptomat-
ic population and subsequently anevenwider efficacygap. Keep-
ing inmind thenon-randomizeddesign, it still suggests that first-
line therapy with POEMmay be more effective in this population
thanHM.Priorstudieshavedemonstratedsimilar results inspecif-
icpopulations.Ameta-analysisbyZhangetalanalyzedfourstudies
comparing POEM and HM and found that patients in the POEM
group had lower Eckardt scores after POEM compared with the
HMgroup [23]. Similarly, Schlottmann et al conducted a meta-
analysis ofHMversus POEM for achalasia, confirming that overall,
POEM ismore effective than theHeller procedurebasedon short-
termresults [24].

▶Table 3 Clinical characteristics in Chagas vs non-Chagas groups.

Characteristic Chagas

(N=35)

Non-Chagas

(N=98)

P Value

Duration of disease 7.8 yr 7 yr NS

Achalasia NS

Type I 15 (43%) 39 (40%)

Type II 20 (57%) 56 (57%)

Type III 0 3 (3%)

Pre-procedure
Eckardt score

8 (STD 1.6) 8.1 (STD 1.7) NS

Post-procedure
Eckardt score

4.22
(STD 2.66)

2.1
(STD 1.9)

< .00001

Pre-procedure
LES pressure

36.26
(STD 12.1)

39.7
(STD 21.2)

NS

Post-procedure
LES pressure

23.7
(STD 13.1)

14.8 (7.5) < .00001

Repeat Therapy 18 (51%) 17 (17%) .000085

Heller 1 3

POEM 17 14

Total hospital days 1.46 1.34 NS

Total follow-up
duration

20.7 mo 19.4 mo NS

LES, lower esophageal sphincter; POEM, per-oral endoscopic myotomy; NS,
non-significant

Kahaleh Michel et al. How does per-oral… Endoscopy International Open 2020; 08: E1392–E1397 | © 2020. The Author(s). E1395



Our subgroup analysis of patients exclusively with achalasia
related to Chagas disease found better outcomes in the POEM
group than in the HM group. Chagas patients had significantly
higher clinical success rates, but also a larger decrease in
Eckhardt score.

This is probably related to the diffuse scarring of the esoph-
agus induced by Chagas disease and the ability to perform a
longer myotomy when offering POEM. Though a randomized
controlled trial is needed to properly demonstrate efficacy of
endoscopic myotomy in treatment of Chagasic megaesopha-
gus, our analysis, which included patients from different parts
of the American continent, gives us incentives to widen use of
POEM in scenarios other than idiopathic achalasia.

The AE rate in our study was 17%, which is higher than seen
in other studies [16, 23]. This is likely related to the difficulty of
performing POEM in Chagas disease due to scarring and adhe-
sion of the mucosa to the muscularis. In addition, nearly one-
third of patients in the study had undergone prior therapy for
achalasia, which increases scarring and procedural complexity.

Conclusion
In conclusion, both HM and POEM are efficacious for achalasia,
but POEM was associated with higher rates of success with ini-
tial therapy and shorter hospital stays in Latin America. In pa-
tients with Chagas with achalasia, POEM was significantly more
effective than HM.
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