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ABSTRACT

Background and study aims Achalasia can be classified
as either primary (idiopathic) achalasia or secondary acha-
lasia, which is a consequence of another systemic disease.

Peroral endoscopic myotomy (POEM) is an effective and
safe treatment for achalasia. We evaluated the efficacy and
safety of POEM in patients with Chagasic achalasia compar-
ed to idiopathic achalasia.

Patients and methods We evaluated POEM procedures
performed at a single institution from November 2016 to
January 2018. Demographic data, Eckardt score, lower
esophageal sphincter (LES) pressure, body mass index,
post-operative erosive esophagitis, adverse events, length
of hospital stay, and procedure-related parameters were
analyzed.

Results Fifty-one patients underwent POEM as a treat-
ment for achalasia in this period (20 patients with Chagasic
and 31 with Idiopathic etiology). The overall clinical success
rate was 92.1%, with no statistical difference between
groups (90% in the Chagasic group vs. 93.5% in the Idio-
pathic group, P=0.640). Both groups had significant reduc-
tion in Eckardt score and in LES pressure, and increase in
bodey mass index (BMI) at 1-year follow-up.There was no
statistical difference between groups regarding Eckardt
score (P=0.439), LES pressure (p=0.507), BMI (P=0.254),
post erosive esophagitis (35% vs. 38.7 %, P=0.789), adverse
events (30% vs. 12%, P=0.163,) length of hospital stay
(3.75 days vs. 3.58 days, P=0.622), and operative time
(101.3min vs. 99.1min, P=0.840).

Conclusion POEM is an effective and safe treatment for
patients with achalasia. There is no difference in POEM out-
comes for those patients with Chagasic or Idiopathic acha-
lasia.

Introduction

Achalasia is a benign esophageal motor disorder, characterized
by failure of relaxation of the lower esophageal sphincter (LES)
in response to swallowing, which results from degeneration of
the neurons of the esophageal wall [1-3]. Epidemiological data
demonstrate an incidence of approximately 1 in 200,000 peo-
ple in the United States and Europe, without any predilection
for sex or age [3].

Achalasia can be classified as either primary (idiopathic)
achalasia, in which the underlying etiology has yet to be clearly
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defined, or secondary achalasia, which is a consequence of an-
other systemic disease. Chagas disease is the main cause of sec-
ondary achalasia, occurring predominantly in Central and South
America. Esophageal infection by the protozoan Trypanosoma
cruzi can result in loss of intramural ganglion cells, leading to
aperistalysis and incomplete relaxation of the LES [4]. Achalasia
may cause dysphagia, weight loss, food regurgitation and ret-
rosternal chest pain [5]. Eckardt score is the most commonly
used tools to evaluate these symptoms [6,7]. High-resolution
esophageal manometry is considered the gold standard meth-
od for the diagnosis of achalasia [8].
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> Table1 Rezende’s classification based on findings on barium eso-
phagogram [12].

Gradel The esophagus shows difficulty emptying and mild hy-

potonia, with episodes of tertiary waves and no dilation.

Gradelll Contraction of the lower esophageal sphincter (achala-

sia). The esophagus shows a mild to moderate increase
in caliber; tertiary waves are more frequent.

Grade lll The esophageal lumen shown an evident increase in di-

ameter. The distal portion has the classic “bird beak”
sign. The majority of cases with total akinesis of the
esophagus show violent contractions of the circular
musculature.

Grade IV In addition to the changes described for grade Ill invol-

vement, we observed intense dilation of the esophagus,
which seems to rest on the right phrenic hemidiaph-
ragm. We refer to this as severe (sigmoid) megaesopha-
qus.

Esophagogastroduodenoscopy (EGD) and the barium eso-
phagogram are auxiliary tests. Endoscopic, pharmacological or
surgical options are available for treatment of achalasia [9, 10].
Currently, laparoscopic Heller myotomy (LHM) is considered
the standard surgical method. However, in recent years, peroral
endoscopic myotomy (POEM) has gained popularity due to its
excellent safety and efficacy profile 8, 9].

There is only one study [11] to date in the literature which
compares the outcomes of POEM in patients treated for Chaga-
sic achalasia versus those treated for Idiopathic achalasia. Thus,
we conducted a comparative study to evaluate the efficacy and
safety of POEM among patients with Chagasic and Idiopathic
achalasia whom were followed for at least 1 year after the
POEM procedure.

Patients and methods

This is a retrospective review of our prospectively collected da-
tabase of POEM

procedures in patients with achalasia performed at a ter-
tiary-referral center from November 2016 to January 2018. All
patients with achalasia, diagnosed based on clinical symptoms,
barium esophagogram and conventional esophageal manome-
try, were included in this study, regardless of whether they had
undergone previous treatments for achalasia. All patients with
achalasia and serology testing positive for Chagas were consid-
ered to have Chagasic achalasia. No patients had been pre-
viously included in other published studies. All patients were
classified into the stages of Chagas disease based on the find-
ings on barium esophagogram noting the degree of megaeso-
phagus and severity of motor abnormalities according to Re-
zende’s classification [12] (> Table 1).

Informed consent was obtained before the procedure, after
explaining the risks and benefits and the alternative treatment
options. This study was approved by ethics committee of the
Faculty of Medicine of the University of Sao Paulo.

The primary outcome was clinical success, defined as Eck-
ardt score <3 after treatment at 1-year follow-up. Eckardt score
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> Table2 Eckardt Score [13].

Symptom Score
0 1 2 3

Dysphagia None Occasional Daily With every
meal

Regurgitation None Occasional Daily With every
meal

Chest pain None Occasional Daily Several times
aday

Weight loss 0 <5 5-10 >10

(ka)

consists of 4 components including dysphagia, chest pain, re-
gurgitation, and weight loss. Each component is assigned a
score from 0 to 3 based on the patient’s self-reported response,
resulting in a total score that can vary from 0 to 12 (» Table2)
[13].

Secondary outcomes were LES pressure (analyzed pre-POEM
and 1-year post-POEM by conventional manometry), body mass
index (BMI), postoperative erosive esophagitis (evaluated with
endoscopy and classified according to the Los Angeles classifi-
cation [14]), adverse events (AEs), length of hospital stay
(from the day of procedure until hospital discharge and any
readmission related to an adverse event) and procedure-relat-
ed parameters (including myotomy length (centimeters, cm),
orientation of myotomy (anterior or posterior), length of muco-
sal incision (cm), number of clips to close the incision, operative
time (minutes, min) and pneumoperitoneum requiring needle
decompression). AEs were defined as any symptomatic event
requiring temporary stop of the procedure and/or further inter-
vention; any event that prevented completion and/or resulted
in prolongation of hospital stay, required another procedure,
or subsequent medical consultation. Adverse events were clas-
sified according to the ASGE lexicon severity grading system
[15]. Pneumoperitoneum requiring needle decompression was
not considered an AE as this is an expected consequence of our
procedure.

Procedure

All patients were started on a liquid diet 48 to 72 hours prior to
the procedure and were “nil per os” (NPO) for the 12-hour peri-
od prior to the procedure. All patients completed a 5-day
course of oral nystatin as prophylaxis for candidiasis prior to
the procedure. The endoscope used was a GIF-180H model
(Olympus, Tokyo, Japan) and the insufflation was through a
CO, insufflator (OLYMPUS UCR; Olympus, Tokyo, Japan) with
an estimated constant flow of 1.2 liters/min.

All POEM procedures were long (>7 cm) posterior full-thick-
ness myotomies (FTM) performed by one senior endoscopist.
Physiologic saline solution NaCl 0.9 % diluted in Indigo Carmine
0.8 % was used to elevate and expose the submucosal space, in-
itially 10 cm proximal to the LES, followed by a 2-cm longitudi-
nal incision of the mucosa. With the aid of a transparent cap po-
sitioned at the end of the device, the endoscope was inserted
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» Fig.1 POEM procedure. a Endoscopy showed a dilated esophagus. b Submucosal injection in the posterior wall. ¢ Mucosal incision at 6 o’clock
position. d Submucosal dissection. e Section of the circular muscle fibers. f Section of the longitudinal muscle fibers. g Aspect after full-thick-

ness myotomy. h Closure of mucosal incision.

into the space and sequential injection and dissection of the
submucosa with Erbe JET (Erbe, Tuebingen, Germany) was per-
formed using coagulation spray (effect 2 and 60 watts), creat-
ing an extensive submucosal tunnel along the posterior wall of
the esophagus, extending up to 3 to 4cm into the cardia, below
the LES.In the next step, with the endoscope positioned 2cm
distal from the incision site of the mucosa, the myotomy (Endo-
Cut Q-effect 2, cutting duration 3 and cutting interval 5) be-
gins with a total section of the circular and longitudinal muscle
fibers, extending distally 3 to 4cm below the cardia. The length
of gastric myotomy was confirmed by markings on the endo-
scope. An endoscopic evaluation was performed after comple-
tion of the submucosal tunnel to identify any evidence of ische-
mia or mucosal perforation. The access site to the submucosal
tunnel was closed with the use of Hemoclips in the distal to
proximal direction. At the end of the procedure, the endoscope
was again inserted into the natural lumen of the esophagus and
used to confirm smooth passage into the stomach (» Fig. 1).

Postoperative care

On postoperative day 1, all patients underwent a barium eso-
phagogram examination. If no evidence of fistula or leak, the
patient’s diet was advanced to a clear liquid diet, with progres-
sion to a full liquid diet at lunch if tolerated. If tolerating a diet
and no other procedural-related adverse events, patients could
be discharged on postoperative Day 1.The full liquid diet was
continued for a total of 14-days post-POEM and progressed
then to soft foods and to solids as tolerated. All patients were
discharged on proton pump inhibitor (PPl) 40 mg daily for 1
month. If patients had symptoms consistent with gastroesoph-
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ageal reflux disease (GERD), upper endoscopy was performed,
and if erosive esophagitis was demonstrated, PPl was continued
for an additional one month.

Follow-up

Conventional manometry and an esophagogastroduodenosco-
py (EGD) were performed in all patients prior to POEM, and in
all patients 12 months post-procedure, to evaluate for LES pres-
sure and presence or absence of erosive esophagitis. Patients
presenting with GERD symptoms prior to the 1-year follow-up
point were referred immediately for EGD. Additionally, Eckart
score and BMI were also evaluated at 12 months after POEM.

Statistical analysis

For quantitative and Gaussian distribution variables, we used
Mean and Standard Deviation. For quantitative variables with-
out Gaussian distribution, we use Median and Interquartile
Range (the median, instead of the mean, and the range to ex-
press the variation that is provided by the standard deviation).
For qualitative variables, we used Absolute Frequencies (n) and
Percentages. The nonparametric Mann-Whitney test is the Wil-
coxon rank-sum test and was used to compare the two groups
during the pre- and post-procedure moments. The non-para-
metric Wilcoxon test is the signed-rank Wilcoxon test and was
used to compare the pre- and post- moments in each of the
two groups [16,17]. SPSS 17.0 software for windows was used
for the calculations. The level of significance used for the tests
was <0.05.
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» Table3 Patient characteristics.

Patient characteristics

Female; n (%) 11 (55.0)
Age; mean +SD 53.70+11.74
Rezende grade

= |;n (%) 5(25)

= Il;n (%) 11(55)

= lll;n (%) 4(20)

= 1V;n (%) 0(0.0)
Previous treatment; n (%) 2(10)
Pre-POEM

= Eckardt; mean (range) 7.5(6.0-9.0)
= LES pressure; mean+SD 21.67+13.96
= BMImean+SD 25.41+4.60

Chagas (n=20)

Idiopathic (n=31) P value
16 (51.6) 0.813
44.61+14.80 0.128
0.604
6(19.4)
21(67.7)
4(12.9)
0(0.0)
5(16.1) 0.690
8.0(6.0-9.0) 0.681
25.21+13.14 0.547
22.17+5.67 0.254

SD, standard deviation; POEM, peroral endoscopic myotomy; LES, lower esophageal sphincter; BMI, body mass index

Results
Patient characteristics

Fifty-one patients (52.9% female, mean age 50+ 13.8) under-
went POEM as a treatment for achalasia in this period. Twenty
patients had a diagnosis of Chagasic achalasia and 31 patients
had a diagnosis of Idiopathic achalasia. All procedures were
long (>7 cm) posterior full-thickness POEM. There was no dif-
ference between the two groups concerning the degree of the
Achalasia (Rezende’s classification). Seven (13%) patients un-
derwent some previous treatment for achalasia. In the Chagasic
group, 1 (5%) patient underwent prior pneumatic dilation and
1 (5%) patient underwent prior LHM, and in the idiopathic
group, 2 (6%) patients underwent prior pneumatic dilation
and 3 (10%) patients underwent prior LHM.

Before the procedure, the mean Eckardt score, LES pressure
(LESP) and BMI were 7.5 (6.0-9.0), 21.67 (+13.96) and 25.21
(+13.14) in the Chagasic group and 8.0 (6.0-9.0), 25.41
(+4.60) and 22.17 (+5.67) in the Idiopathic group, respectively.
Patient characteristics were not significantly different between
both groups (> Table 3).

Procedure-related parameters

A posterior myotomy was performed in all patients. Total myot-
omy length was 11.75cm (+1.41) in the Chagasic group and
11.35cm (+1.25) in the idiopathic group. There were no signif-
icant differences between groups concerning myotomy length
(P=0.355). When dichotomized into esophageal and gastric
myotomy lengths specifically, there were no statistically signif-
icant differences regarding length of esophageal myotomy
(8.35+1.57 vs. 7.71+1.22cm in the Chagasic vs. Idiopathic
group, respectively, P=0.117) or gastric myotomy (3.40+
0.82cm vs. 3.71+0.74cm in the Chagasic vs. Idiopathic group,
respectively, P=0.171). The length of mucosal incision and
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number of clips needed to close the incision was 2.40cm
(+ 0.60) and 5.35 clips (+1.53) in the Chagasic group and
2.26cm (+0.51) and 5.32 clips (+2.10) in the Idiopathic group.
There were no significant differences between groups concern-
ing the length of mucosal incision (P=0.340) and number of
clips needed to close the incision (P=0.772). Mean operative
time for all procedures was 100.07 min (+35.18); in the Chaga-
sic group, mean operative time was 101.39min (+38.78) and in
the Idiopathic group the mean operative time was 99.19min
(+33.30). There was no statistically significant difference be-
tween groups concerning operative time (P=0.840). Pneumo-
peritoneum requiring needle decompression occurred in 18 pa-
tients (35%); 7 (35%) in the Chagasic group and 11 (35.4%) in
the Idiopathic group. There were no significant differences be-
tween groups concerning the rates of pneumoperitoneum re-
quiring needle decompression (P=0.81). Procedure-related
parameters are summarized in » Table 4.

Clinical success

POEM was technically successful in all patients (100 %). Clinical
success was achieved in 47 of 51 patients (92.1%). Clinical suc-
cess was present in 18 of 20 patients (90%) in the Chagasic
group and 29 of 31 patients (93.5%) in the idiopathic group.
There was no statistical difference between groups regarding
clinical success (P=0.640).

Both groups had statistically significant reduction in Eckardt
score compared to baseline (7.50 vs. 1.00 in the Chagasic
group, P<0.001; 8.00 vs 0.00 in the Idiopathic group, P<
0.001). There was no statistical difference between groups re-
garding post-POEM Eckardt score (P=0.439) at 12 months.

E509



& Thieme

> Table4 Procedure-related parameters.
Parameter

Length of esophageal myotomy; mean # SD (cm)

Length of gastric myotomy; mean + SD (cm)

Length of myotomy; mean £ SD (cm)

Length of mucosal incision; mean £ SD (cm)

Number of clips needed to close the incision; mean + SD
Operative time; mean £ SD (min)

Pneumoperitoneum requiring needle decompression, n (%)

SD, standard deviation

LESP

Both groups had significant reduction in LESP (21.76 vs. 10.32
in the Chagasic group, P<0.001; 25.21 vs. 10.70 in the idio-
pathic group, P<0.001). There was no statistical difference be-
tween groups regarding LESP (P=0.507) at 12 months.

BMI

Both groups had significant increases in BMI (25.41 vs. 27.11 in
the Chagasic group, P<0.001; 22.17 vs. 25.99 in the idiopathic
group, P<0.001) at 12 months. There were no significant dif-
ferences between groups concerning the BMI (P=0.254).

Length of hospital stay

Mean length of hospital stay was 3.75 days (+1.45) in the Cha-
gasic group and 3.58 days (+0.99) days in the idiopathic group
(P=0.622). There were no significant differences between
groups concerning length of hospital stay (P=0.622).

Postoperative erosive esophagitis

Postoperative esophagitis occurred in 19 patients (37 %); seven
of these patients were in the Chagasic group (35%) and 12 in
the idiopathic group (38.7 %) at 12 months. Within the Chaga-
sic group, 5 (25%) patients had Grade A, 1 (5%) had Grade C
and 1 (5%) had Grade D esophagitis. Within the Idiopathic
group, 5 (16 %) patients had Grade A, 2 (6%) had Grade B, 3
(9%) had Grade C and 2 (6%) had Grade D esophagitis. There
were no significant differences between groups concerning
the rates of erosive esophagitis (P=0.891). Rates of mild/mod-
erate (LA grade A/B) was 25% (5/20) and 22% (7/31) and the
rates of severe (LA grade C/D) esophagitis was 10% (2/20) and
16% (5/31) in the Chagasic group and in the idiopathic group,
respectively. There were no significant differences between
groups concerning the esophagitis degrees (mild/moderate
and severe) post-POEM.

Adverse events

AEs occurred in 10 patients (19%); six in the Chagasic group
(30%) and four (12%) in the idiopathic group.In the Chagasic
group, 5 (25%) patients had mucosal injury (3 gastric and 2
esophageal), and 1 (5%) patient experienced pulmonary
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Chagas (n=20) Idiopathic (n=31) P value
8.35+1.57 7.71+1.22 0.117
3.40+0.82 3.71+£0.74 0.171

11.75+1.41 11.35+1.25 0.355
2.40+0.60 2.26+0.51 0.340
5.35+1.53 5.32+2.10 0.772

101.39+£38.78 99.19+£33.30 0.840

7(35) 11(35.4) 0.812

thromboembolism (PE). In the Idiopathic group, 4 (12%) pa-
tients had mucosal injury (2 gastric and 2 esophageal.) All mu-
cosal injuries were successfully treated with Hemoclip place-
ment. The patient who experienced PE was treated with thera-
peutic anticoagulant and was discharged without further com-
plication. There were no significant differences between
groups concerning the rates of AEs (P=0.163).
The treatment results are summarized in » Table5.

Discussion

Idiopathic achalasia is the most common type of achalasia,
however, the cause for the initial reduction of inhibitory neu-
rons in idiopathic achalasia remains unknown [18]. Chagas dis-
ease can cause destruction of the neurons of the enteric ner-
vous system, leading to denervation in both the myenteric and
submucosal plexuses. Histologically, neuronal reduction and
focal areas of fibrosis in the smooth muscle and myenteric
plexuses have been described [19].

Management of patients with Chagasic and idiopathic acha-
lasia is similar, with a primary aim to decrease pressure of the
LES for relief of symptoms. No treatment can reverse degenera-
tion of ganglion cells or restore lost esophageal neurons [20,
21].

Traditional treatment methods for achalasia include botuli-
num toxin injection, pneumatic balloon dilation, and Heller
myotomy [22]. However, with advancement in endoscopic pro-
cedures, the less-invasive POEM approach has come to the fore-
front in management of achalasia. In 2010, Inoue et al. [8] per-
formed the world’s first POEM in a human for treatment of
achalasia. There is only one study to date in the literature which
compares the outcomes of POEM in patients treated for Chaga-
sic achalasia versus those treated for Idiopathic achalasia [11].

In our study, we demonstrated a clinical success rate of 90%
(18/20) and 93.5% (29/31) in the Chagasic and idiopathic
groups, respectively, at 12-month follow-up. In a systematic re-
view and meta-analysis, Barbieri et al. [23] analyzed 16 studies,
including 551 POEM procedures, showing technical and clinical
success of 97 % (94 % to 98 %) and 93 % (90 % to 95%). Thus, our
results are similar to those seen in prior studies. Seven of our
patients underwent some previous treatment for achalasia. In
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> Table5 Treatment results.

Parameter Chagas (n=20) Idiopathic (n=31) P value
Clinical success, n (%) 18(90.0) 29(93.5) 0.640
Post POEM

= Eckardt; mean (range) 1.0(0.0-1.75) 0.0(0.0-2.0) 0.439

= LES pressure; mean = SD 10.32+8.13 10.70+5.33 0.507
= BMI; mean +SD 27.11+£4.62 25.99+6.18 0.254
= Erosive esophagitis, n (%) 7 (35) 12 (38.7) 0.789
Adverse events, n (%) 6(30) 4(12) 0.163
Length of hospital stay; mean + SD 3.75+£1.45 3.58+0.99 0.622

POEM, peroral endoscopic myotomy; LES, lower esophageal sphincter; BMI, body mass index

the Chagasic group, two (10%) patients had prior treatment for
achalasia; one (5%) patient had a prior pneumatic dilation and
one (5%) had LHM. In the idiopathic group, five patients (16 %)
had prior treatment for achalasia; two (6 %) had a prior pneu-
matic dilation, and three (10%) had LHM. Unfortunately, the
two patients in the Idiopathic group whom had undergone pre-
vious pneumatic dilation presented with a recurrence of symp-
toms within the 1-year follow-up period. Wu et al. [24] showed
that prior endoscopic or surgical interventions caused submu-
cosal fibrosis, which changed the normal esophageal physiolo-
gy, increased the difficulty, and affected the quality of POEM
surgery. Similarly, Ngamruengphong et al. [25] reported that
prior treatment with pneumatic dilation was associated with
treatment failure (OR,3.41; 95% ClI,1.25-9.23). Thus, our
treatment failure in these individuals may be consistent with
the results seen from prior groups and may have been related
to their prior therapy for achalasia.

Martinek et al. [26] showed decrease in the Eckardt score
(7.0 vs. 0.0, P<0.05) and increase in mean BMI (25.3 vs. 25.9,
P>0.05) at a follow-up of 1 year, and decrease in LESP (41.7 +
20.7 vs. 21.3+11.5, P<0.05) at a follow-up of 3 months at
high-resolution manometry. Ngamruengphong et al. [25]
showed decrease in the Eckardt score (6.6 vs. 0.8, p<0.05) at
a follow-up of 1 year. Barbieri et al. [23] showed a median time
for POEM of 156 minutes (range: 42-112), with a length of
hospital stay of 3.65 days (+1.18), and a median myotomy
length of 10cm (range: 6-14). In our study, we similarly dem-
onstrated a statistical difference in both groups regarding the
decrease in the Eckardt score (7.50 vs. 1.00 in the Chagasic
group, P<0.001; 8.00 vs 0.00 in the Idiopathic group, p<
0.001)), LESP (21.76 vs. 10.32 in the Chagasic group, P<0.001;
25.21vs. 10.70 in the idiopathic group, P<0.001), and increase
in mean BMI (25.41 vs. 27.11 in the Chagasic group, P<0.001;
22.17 vs. 25.99 in the idiopathic group, P<0.001) after the
POEM procedure compared to baseline.

While POEM is considered to generally be safe and effective,
there are associated AEs that require careful technique and
close monitoring of patients both during the case and post-pro-
cedurally. AEs that may be encountered during POEM include
insufflation-related events, such as capnoperitoneum or pneu-
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moperitoneum, mucosal injuries, bleeding, or anesthesia relat-
ed complications. Postprocedurally, AEs that may be encount-
ered include pain or delayed leaks or perforations. Unfortunate-
ly, there is no standardized classification system for grading the
severity of AEs associated with POEM, resulting in wide varia-
tion in their reported occurrences [27]. In our study, AEs oc-
curred in 10 patients (19%); four esophageal mucosal injuries,
five gastric mucosal injuries and one PE. We had double the
rate of mucosal injury in the Chagas group (25% vs. 12%). We
believe that there is a tendency towards a higher rate of muco-
sal lesions during POEM in patients with chagasic achalasia due
to the higher degree of underlying fibrosis. However, in our
study, there was no statistical difference despite this trend. In
accordance with the ASGE lexicon severity grading system, all
AEs were graded as mild [16].

Kahaleh et al. [11] showed that Chagas disease patients with
achalasia were 9.5 times more likely to respond to POEM treat-
ment (odds ratio, 9.5; P<0.020) compared with achalasia pa-
tients without the disease. However, in this study, [11] there
was a high rate of AEs (34/89) and failure to perform POEM in
eight cases (8/89). The main AEs were bleeding (14%) and
pneumoperitoneum (6 %) [11]. In our study, AEs were defined
as any symptomatic event requiring temporary stop of the pro-
cedure and/or further intervention, any event that prevented
completion of the procedure, and/or any event that resulted in
prolongation of hospital stay, required another procedure, or
subsequent medical consultation. Therefore, we did not con-
sider bleeding with spontaneous resolution to be an AE. In our
study, all POEM procedures were performed with a full-thick-
ness myotomy technique, with a 3- to 4-cm myotomy below
the cardia, making pneumoperitoneum an expected event.
Thus, for this reason, we did not consider pneumoperitoneum
requiring decompression to be an AE.

This study has some limitations. First, the retrospective de-
sign has the inherent limitations associated with all studies
that are retrospective in nature. Second, all patients in our cen-
ter were evaluated by conventional rather than high-resolution
manometry. High-resolution manometry is the gold standard
for evaluation of esophageal motor disorders, but conventional
manometry remains an excellent diagnostic tool [28]. Due to
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the high costs for performing high-resolution manometry and
low availability in our center, we chose to perform only conven-
tional manometry for pre- and post-POEM evaluation. And
third, our follow-up period is limited to 1 year, which limits our
ability to report the long-term results of POEM in these patient
groups.

Conclusion

POEM is an effective and safe treatment for patients with acha-
lasia, with no difference in outcomes comparing Chagasic and
idiopathic etiology.
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