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Abstract
Recent advances in the treatment of achalasia include 
the use of high-resolution manometry to predict the 
outcome of patients and the introduction of peroral 
endoscopic myotomy (POEM). The first multicenter ran-
domized, controlled, 2-year follow-up study conducted 
by the European Achalasia Trial group indicated that 
laparoscopic Heller myotomy (LHM) was not superior to 
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pneumatic dilations (PD). Publications on the long-term 
success of laparoscopic surgery continue to emerge. In 
addition, laparoscopic single-site surgery is applicable 
to advanced laparoscopic operations such as LHM and 
anterior fundoplication. The optimal treatment option 
is an ongoing matter of debate. In this review, we pro-
vide an update of the current progress in the treatment 
of esophageal achalasia. Unless new conclusive data 
prove otherwise, LHM is considered the most durable 
treatment for achalasia at the expense of increased 
reflux-associated complications. However, PD is the first 
choice for non-surgical treatment and is more cost-
effective. Repeated PD according to an “on-demand” 
strategy based on symptom recurrence can achieve 
long-term remission. Decision making should be based 
on clinical evidence that identifies a subcategory of 
patients who would benefit from specific treatment op-
tions. POEM has shown promise but its long-term ef-
ficacy and safety need to be assessed further. 

© 2013 Baishideng. All rights reserved.
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Core tip: Recent progress in esophageal achalasia in-
cludes the use of high-resolution manometry to predict 
the outcome, the introduction of peroral endoscopic 
myotomy (POEM). The best current treatment option 
is an ongoing matter of debate. Unless there are more 
new conclusive data to prove otherwise, laparoscopic 
Heller myotomy is the most durable treatment for 
achalasia at the expense of reflux complications. How-
ever, pneumatic dilation (PD) is the first choice for non-
surgical treatment and is more cost-effective. Repeated 
PD according to an “on-demand” strategy based on 
symptom recurrence can achieve long-term remission. 
POEM is optimistic but needs more long-term efficacy 
and safety reports.
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INTRODUCTION
Achalasia is one of  the primary motility dysfunctions 
of  the esophagus that affects both sexes and all races 
equally[1,2]. The selective loss of  inhibitory neurons of  
the myenteric plexus, which produces vasoactive intes-
tinal polypeptide, nitric oxide (NO), and inflammatory 
infiltrate, is responsible for abnormal lower esophageal 
sphincter (LES) dysfunction. This results in unopposed 
excitation of  the LES, and dysfunction or failure of  the 
LES to relax in response to each swallow[3]. Dysphagia 
for both liquid and solid foods is the most common 
symptom. Food regurgitation is one of  the main associ-
ated problems, causing pulmonary complications such as 
chronic cough and aspiration pneumonia. Gradual weight 
loss usually occurs as a result.

Achalasia is diagnosed on the basis of  tests such as 
barium esophagography, esophageal manometry, and en-
doscopy. Pseudoachalsia has to be ruled out by perform-
ing endoscopic ultrasound, or computed tomography[4].

 
A 

classic “bird-beak” of  the gastroesophageal junction, with 
atonia and a dilated esophageal body detected by barium 
ingestion and fluoroscopy, are the typical radiological 
signs. Manometry is still the standard diagnostic test for 
achalasia. Conventional manometry must at least meet 
the criteria of  absent or abnormal swallowing relaxation 
of  the LES, and the absence of  peristalsis in the esopha-
geal body. However, the sensitivities of  these traditional 
studies have been challenged by the recent emergence 
of  advanced techniques for the diagnosis of  esophageal 
achalasia such as the use of  high-resolution manometry 
(HRM) and the addition of  pressure topography plot-
ting[5]. Together, these technologies are also called high-
resolution esophageal pressure topography[6]. HRM with 
pressure topography plotting is capable of  identifying 
impaired esophagogastric junction relaxation and sub-
categorize achalasia into three clinically relevant subtypes 
based on the contractile function of  the esophageal body 
according to the Chicago classification[6]. Type Ⅰ (classic 
achalasia) refers to patients with no significant pressur-
ization within the esophageal body and impaired LES 
relaxation (Figure 1A). Water swallows cause rapid pane-
sophageal pressurization, which may exceed LES pres-
sure, causing the esophagus to empty for Type Ⅱ disease 
(achalasia with compression) (Figure 1B). Type Ⅲ acha-
lasia, also known as spastic achalasia, is usually associated 
with rapidly propagated pressurization attributable to an 
abnormal lumen obliterating contraction (Figure 1C). 

Recent advances in the treatment of  achalasia in-
clude the use of  HRM to predict patient outcome, the 

introduction of  peroral endoscopic myotomy (POEM), 
and laparoendoscopic single-site Heller myotomy with 
anterior fundoplication. Contributing to the ongoing 
debate on the superiority of  pneumatic dilation (PD) 
vs laparoscopic Heller myotomy (LHM), the first multi-
center, randomized, controlled, 2-year follow-up study 
conducted by the European Achalasia Trial group indi-
cated that LHM was not superior to PD[7]. Nevertheless, 
publications on the long-term success of  laparoscopic 
surgery continue to emerge. This review seeks to address 
this issue and provide an update on the current progress 
in the treatment of  achalasia. Current available treatment 
modalities include relaxing the LES and relieving the 
esophageal obstruction[2]. The durability of  a successful 
treatment, complication rates, and cost-benefit are the 
primary concerns. 

TREATMENT OF ESOPHAGEAL 
ACHALASIA
Pharmacological management 
Pharmacological management usually plays a minor role 
in the treatment of  esophageal achalasia. Smooth muscle 
relaxation is partly effective for the reduction of  LES 
pressure[8]. NO concentration in smooth muscle cells is 
increased by medication such as nitrates that increase 
cyclic GMP levels. Calcium antagonists block calcium 
entry and hence esophageal muscle contraction. When 
combined, these drugs can reduce LES pressure and ulti-
mately relieve dysphagia but the efficacy is usually unsat-
isfactory and incomplete. Furthermore, side effects such 
as headache, dizziness, and pedal edema are important 
concerns, and they can be intolerable. These effects are 
similar to those with other drugs such as sildenafil[9].

Endoscopic treatment 
Traditional endoscopic treatments for achalasia include 
injection of  botulinum toxin and PD. Recently, a novel 
endoscopic technique, POEM, has been introduced and 
tested by gastroenterologists. 

Botulinium toxin injection: Botulinum toxin is a bio-
logical toxin derived from Clostridium botulinum that causes 
paralysis of  both voluntary and involuntary muscles[10]. It 
mainly acts at the terminal nerve endings of  myoneural 
junctions by preventing the release of  acetylcholine from 
vesicles, causing chemical denervation that can persist 
for several months. Botulinium toxin injection (BTI) 
is a treatment option for achalasia, and it is associated 
with a wide safety range and fewer complications[11]. Lo-
cal injection of  the toxin into the LES of  patients with 
achalasia lowers sphincter tone, and the patient becomes 
asymptomatic. This treatment is reported to have excel-
lent immediate responses (success rates > 90%)[11]. BTI is 
associated with a significant improvement in all objective 
tests of  esophageal function, such as decreased LES pres-
sure, increased esophageal diameter, and improvement 
of  transit time by scintigraphy. Complications of  BTI 
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therapy for achalasia are minor, with approximately 25% 
of  patients presenting with transient chest pain and < 5% 
complaining of  reflux symptoms. The dosage used is too 
small to induce serious adverse effects such as generalized 
paralysis. The main drawback of  BTI is its short duration 
of  effect, which lasts only 6-9 mo in most patients. Based 
on the number of  injections required, the treatment costs 
are 50% higher than those of  PD. Success rates have 
been reported to be highest among elderly patients and 
in patients with an LES pressure not exceeding the upper 
normal level prior to treatment[12]. Therefore, it is cur-
rently recommended to treat only elderly and high-risk 
patients with concomitant comorbid diseases. 

PD: In this simple forceful bougie dilation method, con-
siderable stretching strength is required for the dilation to 
result in an effective mechanical tear in the muscle fibers 
of  the LES. The most commonly used dilator is the Ri-
giflex dilator with a fully inflated diameter that is usually 
≥ 3 cm to achieve a satisfactory result, and is able to 
achieve maximal pressure. This procedure can be guided 
using fluoroscopy[13-15] or endoscopy[2,16,17]. The number 
of  dilation sessions and the inflation time needed for a 
successful dilation vary and are operator dependent. A 
single dilation session with a bigger dilator may be used 
in patients presenting with relapse based on symptom 
scores[18]. Progressive PD methods, such as a series of  di-
lations on successive days using a larger dilator, have been 
proposed[19]. Immediate and short-term results have re-
portedly been good in most series[20-25]. However, the first 
5-10 years of  published follow-up studies have shown 
that 20%-75% of  patients needed a second or even more 
dilatations[26,27]. Large-scale, long-term follow-up investi-
gations reported unfavorable recurrence in fluoroscopy-
guided PD patients[13,27,28]. Repeat PD according to an 

“on-demand” strategy based on symptom recurrence can 
achieve long-term remission[24]. Post-dilation radiographic 
findings in addition to the symptom-based scoring sys-
tems can reliably predict clinical remission and indicate 
the need for further treatment in patients with poor 
esophageal clearance after dilation to avoid progression 
to sigmoid type achalasia[29,30].

Complications caused by PD are uncommon. The most 
severe complication is perforation with an incidence of  
1%-2% as shown in Table 1. These perforations are usu-
ally minor but can be hazardous if  undetected after PD[31]. 
Reflux symptoms after PD are usually minor and transient, 
and can be easily controlled with proton-pump inhibitors. 

Self-expanding metalic stents: A study evaluating the 
utility of  self-expanding, 30-mm metallic stents for acha-
lasia at a single center over a 10-13-year period reported 
a long-term clinical success rate of  > 80%[32,33]. No per-
forations or mortality associated with the treatment were 
reported, but stent migration occurred in 5% of  patients, 
reflux in 20%, and chest pain in 38.7%. Overall, the au-
thors claimed that self-expanding, 30-mm metallic stents 
were associated with a better long-term clinical efficacy in 
the treatment of  patients with achalasia as compared with 
treatment with PD. 

POEM: This novel endoscopic esophagomyotomy meth-
od for the treatment of  achalasia was first reported by 
Pasricha et al[34] in porcine models and then by Inoue et al[35] 
in humans.

 
POEM is performed by dissection and divi-

sion of  the inner circular muscle layer of  the esophagus 
through a submucosal tunnel created endoscopically by a 
small proximal opening of  the esophageal mucosa. When 
compared with surgical myotomy, POEM can accomplish 
a longer myotomy. Extending the length of  the myotomy 
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Figure 1  High-resolution manometry with pressure topography plotting classified achalasia into three subtypes. A: Type Ⅰ (classic achalasia) refers to 
patients with absent of peristalsis, no pressurization within the esophageal body, high integrated relaxation pressure (IRP); B: Type Ⅱ (achalasia with compression) 
refers to patients with absent of peristalsis, and contractile activity, panesophageal pressurization > 30 mmHg, and high IRP; C: Type Ⅲ patient (spastic achalasia), 
associates with absent of peristalsis, and two or more spastic contractions with or without periods of compartmentalized pressurization and a high IRP. 
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myotomy length of  4-5 cm onto the esophagus and 2-3 
cm onto the stomach[58]. Another controversial issue 
among surgeons is whether a concomitant antireflux 
procedure is necessary. Currently, most surgeons perform 
minimally invasive LHM with a variety of  fundoplica-
tion procedures in the majority of  patients with achalasia, 
and partial fundoplications are preferred because 360° 
fundoplications cause more dysphagia[46,47,59,60]. Random-
ized controlled trials have shown that the addition of  an 
antireflux procedure to a myotomy substantially reduces 
the postsurgical incidence and severity of  pathological 
reflux[61,62]. Recently, laparoendoscopic single-site surgery 
has proven to be an archetypal shift to more minimally 
invasive surgery, and is applicable to advanced laparo-
scopic operations such as LHM and anterior fundoplica-
tion[63]. Esophagectomy may be needed in patients with 
recurrent disabling symptoms or severe complications.

Overall, postsurgical complications are rare (< 4%)[64]. 
The major adverse event associated with surgery is severe 
reflux (3%-34%, Table 2). To minimize the reflux compli-
cations, it is generally accepted that a concomitant endo-
scopic examination during LHM to guide the myotomy 
and routine fundoplication is clinically necessary with 
either anterior fundoplication (Dor) or partial posterior 
fundoplication (Toupet)[65-67]. LMH is superior to thoraco-
scopic procedures because of  the shorter operative time 
and hospital stay[68].

The reported incidence of  esophageal perforation in 
LHM is 5%-10%. However, robotically assisted Heller 
myotomy (RAHM) is safer than LHM because it decreases 
the incidence of  esophageal perforation to 0%, even in pa-
tients who had undergone previous treatment[69,70].

 
RAHM 

with partial fundoplication using a robotic platform ap-
pears to be a more precise and safer operation than lapa-
roscopic myotomy, with improved postoperative quality of  

to the thoracic esophagus is difficult for the surgeon, 
especially in patients with advanced disease and in those 
with severe fibrosis. Theoretically, the risk of  injury to 
the vagus nerve should be lower with this approach. 

Increasing numbers of  reports on this technique have 
been published, and all of  them showed good short-term 
results without serious complications; however, long term 
follow-up results are necessary[35-45]. A recently published 
prospective, international, multicenter study that aimed to 
determine the outcomes of  70 patients who underwent 
POEM at five centers in Europe and North America 
showed that the percentages of  patients with symptom 
remission at 6 and 12 mo were 89% and 82%, respec-
tively. Zhou et al[45] reported that POEM was a promising 
new treatment for failed Heller myotomy, resulting in 
short-term symptom relief  in > 90% of  cases. Neverthe-
less, POEM can be a challenging and demanding tech-
nique even for experienced endoscopists. Although air 
leak such as that caused by pneumomediastinum, pneu-
moperitoneum, and air embolism can be prevented by 
carbon dioxide insufflation, it can be hazardous in cases 
of  purulent mediastinitis. If  it occurs, extensive surgical 
procedures such as esophagectomy may be necessary in-
stead of  revisional surgery because of  the inflamed and 
scarred tissue of  the plane between the submucosal and 
muscular layers after the endoluminal approach[35-41].

Surgical treatment
Myotomy of  the LES is the best treatment modality with 
satisfactory long-term results at the deleterious cost of  
a high incidence of  postoperative reflux. Although con-
troversy exists as to whether a concomitant antireflux 
procedure is necessary, minimally invasive LHM with 
a variety of  fundoplication procedures has become the 
primary approach by many surgeons in the majority of  
patients with achalasia[46-49]. The overall success rates were 
between 77.0% and 97.2%[46-57] (Table 2). However, dif-
ferent surgeons have different opinions on the length 
of  the myotomy. Generally, most surgeons choose a 

Table 1  Cumulative effectiveness of pneumatic dilations for 
treatment of achalasia by using low compliance “Rigiflex” 
dilators

No. Type of dilator 
(size, cm)

Improvement 
excellent/good

Mean 
follow-up (yr)

Complication 
perforation

Ref.

125 3.0-4.0 50% 12.00% 0.01% [27]
54 BMD 36%-40% 13.80% 0.02% [13]
262 3.0-3.5 60% 4.50% 1.00% [14]
66 3.0-4.0 79% 4.60% 5.00% [15]
39 3.0-4.0 58.3%-78.0% 9.30% 5.40% [24]
50 3.0-4.0 67%-83% 2.70% 0.00% [25]
106 3.0-4.0 28%-62% 3.20% 2.80% [28]
209 3.0-4.0 72% 5.80% 0.00% [23]
55 3.0-3.5      74.50% 2.30% 0.00% [22]
43 3.0-3.5 54%-78% 2.40% 2.30% [17]
56 3.5 89.3%-92.9% 0.50% 0.00% [21]
32 3.0 69%-91% 4.50% 3.30% [20]
1097 3.0-4.0 28.0%-92.9% 0.5%-15.0% 1.0%-2.0% Total

BMD: Browne-McHardy dilator.

Table 2  Cumulative effectiveness of surgical myotomy for 
achalasia

No. Type of 
surgery

Improvement 
excellent/good

Mean 
follow-up (yr)

Complication 
acid reflux

Ref.

52 LHM-Dor 
operation

92% 4.3 11% [51]

53 LHM-Dor 
operation

92% 3.0   9% [61]

75 LHM-partial 
fundoplication

84% 5.6 15% [48]

71 LHM-Dor 85% 6.0      12.70% [52]
248 LHM+/-Dor 88% 3.4   3% [55]
211 LHM-Dor 89% 5.3 34% [56]
161 LHM-Dor      97.20% 4.6      15.70% [47]
200 LHM-Dor 85% 3.5 28% [57]
46 LHM-Toupet 

or Dor
80% 6.4   9% [46]

505 LHM+/- 
fundoplication

95% 2.6 16% [51]

155 LHM-Dor 77% 5.0 27% [54]
137 LHM-Dor      94.80% 5.4      10.90% [59]
1860 - 77%-97.2% 2.6-10.9 3%-34% Total

LHM: Laparoscopic Heller myotomy.
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life. In addition, the outcomes of  RAHM are slightly better 
than those of  LHM, although the cost is higher[70].

DECISION MAKING: WHICH IS THE 
MOST APPROPRIATE TREATMENT?
A proposed algorithm for the selection of  the optimal 
treatment modality for esophageal achalasia is summa-
rized in Figure 2. LHM and PD remain the key treatment 
options. The short-term efficacy of  BTI therapy is simi-
lar to that of  PD, although it is less effective for sustained 
symptomatic relief  in patients with achalasia in compari-
son to PD and LHM. BTI is also effective in patients 
with tortuous megaesophagus and previous failed pneu-
matic dilatations; however, a high rate of  relapse during 
the first year of  follow-up has been reported[71]. The 
selection of  BTI should be made with caution in certain 
patients because some surgeons reported that it increased 
the risk and difficulty of  subsequent LHM[72]. Therefore, 
taking into account the lower durability of  BTI therapy, 
it is a suitable alternative only in the minority of  high-risk 
patients with comorbidity[2,8].

POEM can achieve favorable short-term results com-
parable to those of  any of  the above treatment modali-
ties. Moreover, it enables the performance of  a longer 
myotomy, especially in patients with advanced disease 
and those with severe fibrosis, with a lower risk of  injury 
to the vagus nerve. Validation of  the long-term durability 
and safety of  this procedure could make POEM a break-
through in the treatment of  esophageal achalasia. Long-
term follow-up of  patients who undergo POEM is im-
portant to test the durability and safety of  the procedure. 
After all, it is a very technically demanding procedure. 

Surgery vs PD 
The choice of  LHM as the primary treatment for acha-
lasia or as second-line treatment following the failure of  
nonsurgical intervention remains a topic of  controversy 
after many decades in clinical practice. Several studies 
have shown that repeated PD according to an on-demand 
strategy based on symptom recurrence can increase suc-
cess rates to levels comparable with LHM[26,73,74]. This was 
supported by the first multicenter, randomized controlled, 
2-year follow-up study conducted by the European Acha-
lasia Trial group, which indicated that LHM was not su-
perior to PD[7], and it supports those who are in favor of  
PD, believing that PD and LHM are equally efficient. This 
is further supported by advantages of  PD such as the fact 
that it is an outpatient procedure associated with minimal 
injury, and minimal reflux and bleeding. However, the 
follow-up duration of  this study is not long enough to 
declare equality between the two procedures. In addition, 
another disadvantage of  PD is that these patients usually 
require more than one treatment session. Nevertheless, 
publications on satisfactory long-term success of  lapa-
roscopic surgical outcome continue to emerge[75], and 
patients usually require only one treatment session. More-
over, some surgeons believe that LHM can be more dif-
ficult technically following PD but others claim that PD 
does not hinder future myotomy procedures[76].

Complications and cost-effectiveness, besides the du-
rability of  the procedure, are the main concerns for de-
ciding on a treatment option. Perforation of  the esopha-
gus occurs in 1%-2% of  patients during PD and can be 
hazardous if  left undiscovered[31]. Mucosal tears occur in 
12% of  patients during LHM but can usually be repaired, 
and the patients recover. However, the main drawback of  
LHM is the incidence of  acid reflux after surgery, which 

Confirmed primary achalasia  (High resolution manometry if available)

Age < 40 yr or male Age > 40 yr or female High surgical risk: elderly patients 
with concomitant co-morbidity

Surgical myotomy Pneumatic dilation Botox injection

Poor response
Relapse after 
initial success

Poor response
Relapse after 
initial success Poor response

Relapse after 
initial success

Pneumatic 
dilation

Surgical 
myotomy

Pneumatic 
dilation

Surgical 
myotomy

Pneumatic 
dilation

Surgical 
myotomy

Poor response Esophagectomy as needed Poor response

Repeat pneumatic 
dilation as needed

Pharmacologic 
management

Botox injection

Surgical 
myotomy

Esophagectomy 
as needed

Figure 2  Proposed algorithm for the treatment of esophageal achalasia. 
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could be long lasting despite partial fundoplication. Re-
flux can usually be treated with proton-pump inhibitors; 
however, long term complications of  reflux such as stric-
ture, Barrett’s esophagus, and adenocarcinoma, although 
rare, must be kept in mind. By contrast, symptoms of  
reflux in post-PD patients are usually mild and transient 
and can be easily controlled by prescribing proton-pump 
inhibitors. When considering the cost-effectiveness of  
treatment strategies for achalasia, LHM has a higher ini-
tial cost and PD is the most cost-effective treatment op-
tion for adults with achalasia[77]. However, LHM can be 
cost-effective if  the durability is > 10 years[78]. A recent 
meta-analysis conducted by Weber et al[79] showed that 
both PD and LHM are effective treatment options, but 
LHM might be more durable.

The experience of  the surgeons and gastroenterolo-
gist is also an important factor for treatment success. 
More importantly, the decision should be based on clini-
cal evidence that identifies a subcategory of  patients who 
may benefit from a specific treatment option. In general, 
unless new conclusive data prove otherwise, LHM is the 
more durable treatment for achalasia, but PD is the first 
nonsurgical choice and is more cost-effective. Practically, 
the correction of  failed operations for esophageal acha-
lasia is challenging; however, those operations are also 
performed at high-volume centers using laparoscopic 
procedures, and many patients prefer to avoid esopha-
gectomy. However, some researchers have reported ad-
verse effects of  repeated dilations, especially the risk of  
perforations, and this must be considered in the decision 
making process. LMH is recommended for younger pa-
tients (< 40 years), male sex, and those showing pulmo-
nary symptoms and failed response to one or two initial 
dilations[2,8,80].

PREDICTORS OF RISK FACTORS FOR 
RELAPSE AFTER TREATMENT FOR 
ACHALASIA
To recognize the risk factors for relapse after treat-
ment is an important issue. It is generally accepted that 

young age (< 40 years), male sex, a single dilation ses-
sion with a 3.0-cm balloon, immediate or 3-mo post-
treatment LES pressure > 15 mmHg, poor esophageal 
emptying on timed barium swallow, and classic achalasia 
are considered the predicting risk factors for relapse 
after PD[2,8,20,21]. Therefore, both timed barium esopha-
gography and manometry, especially HRM, should be 
performed at baseline and post-PD, and compared to 
predict the outcome of  patients. The possible impact 
of  the results of  HRM on treatment outcome was high-
lighted in Pandolfino’s landmark study, which showed 
that Type Ⅱ achalasia patients were significantly more 
likely to respond to any therapy [BTI (71%), PD (91%), 
or LMH (100%)] compared with Type Ⅰ (56% overall) 
or Type Ⅲ (29% overall) patients. Type Ⅱ achalasia was 
a predictor of  positive treatment response, whereas Type 
Ⅲ and pretreatment esophageal dilatation were predic-
tive of  a negative treatment response[81]. This was con-
firmed in another study by Pratap et al[82], which showed 
that patients with a Type Ⅱ achalasia pattern (esophageal 
pressurization) on HRM were more likely to respond 
to all therapies such as PD, Heller myotomy, and BTI 
(70%-100% overall), as compared with Type Ⅰ (≥ 63.3% 
overall) and Type Ⅲ approximately 30% overall) patients. 
More evidence with larger prospective studies and long-
term follow-up results are necessary in the new era of  
HRM (Table 3).

FUTURE PERSPECTIVES
Most existing studies point toward autoimmune mecha-
nisms affecting neurons possibly after an infectious event 
and an association with certain genetic factors as the pos-
sible etiology[83]. The identification of  an immunomodu-
latory drug for the treatment of  achalasia is a target to 
achieve in the future. Evidence indicates that transplant-
ing neuronal stem cells could be “a dream come true” 
achievement in the future[84]. Theoretically, if  this works, 
both LES function and peristalsis should recover.

CONCLUSION
The debate on PD and LHM is on-going. Unless new 
conclusive data prove otherwise, LHM is a more durable 
treatment option for achalasia at the expense of  increased 
reflux complications. However, PD is the first nonsurgical 
choice and is more cost-effective. Repeated PD according 
to an on-demand strategy based on symptom recurrence 
can achieve long-term remission. It is recommended that 
the decision making should be based on clinical evidence 
that identifies a subcategory of  patients who may benefit 
from a specific treatment option. POEM is a promising 
strategy, but more long-term efficacy and safety studies 
are necessary.
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Table 3  Summary of the cumulative efficacies and complica-
tions of current treatment options of achalasia

PD Surgical 
myotomy

BTI POEM

No. of studies     12     12     9   11
No. of patients 1097 1860 315 210
Excellent/good 
symptom 
response (range)

  28%-92.9%   77%-97.2% At 1 mo: 
79% (64%-93%)

At 1 yr: 
41% (10%-55%)

  82%-100%

Follow up (yr)     0.5-15     2.6-10.9 18 (6-30)     0.1-1
Major complica-
tions (range)

    1%-2%
Perforation

    3%-34%
Acid reflux

- 0.03%
Acid reflux

PD: Pneumatic dilations; BTI: Botulinium toxin injection; POEM: Peroral 
endoscopic myotomy.
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