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Abstract
AIM: To evaluate the effect of different approaches in 
the treatment of achalasia in China.
METHODS: We performed a systematic review and 
meta-analysis of Chinese literature by searching the 
Chinese Biomedical Database and Chinese scientific 
Journals database (up to March 2008). All cohort 
studies (controlled or uncontrolled) in which the 
patients were observed for more than a year were 
reviewed in detail. Dichotomous outcomes were 
reported as relative risks (RR) with 95% confidence 
interval (CI) for controlled trials. The efficacy in 
uncontrolled trials was assessed by a pooled estimate 
of response rate with individual studies weighted in 
proportion to the sample size.
RESULTS: Seven controlled trials compared the effect 
of botulinum toxin injection (BoTx) with pneumatic 
dilation (PD). PD was superior to BoTx [65.2% vs  
45.3%; RR 1.47 (95% CI 1.23-1.77), P  < 0.0001], 
and had a lower clinical relapse rate (BoTx 30.2% 
vs  PD 10%, RR 0.32 (0.16-0.65), P  = 0.001). Heller 
myotomy (HM) had superior remission rate compared 
to PD [HM 94.0% vs  PD 64.1%, RR 1.48 (1.15-1.99), 
P  = 0.002]. In uncontrolled trials, the effectiveness 
of PD was 86.6% (23.9%) vs  94.8% (10.6%) for HM. 
The main complications of PD were perforation and 
gastroesophageal reflux disease.
CONCLUSION: HM is the most effective long-term 
treatment for patients with achalasia in China. In the 
future, controlled clinical trials on the treatment of 
achalasia should focus on comparing laparoscopic 
myotomy with or without antireflux procedure, 

including different partial and total fundoplication 
techniques.
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INTRODUCTION
Achalasia is an idiopathic primary motility disorder, 
characterized manometrically by poor relaxation of  the 
lower esophageal sphincter (LES) and complete loss 
of  primary peristalsis, which leads to a compromise 
in the primary function of  the esophagus[1]. The cause 
of  achalasia is not known. Untreated, it leads to an 
extremely poor quality of  life because of  progressive 
dysphagia, esophageal dilation, and stasis[2]. Botulinum 
toxin (BoTx) injection of  the LES, pneumatic dilation 
(PD) and Heller myotomy (HM) are the most commonly 
used techniques for the treatment of  achalasia[3].

BoTx prompted a great deal of  enthusiasm because 
it is safe, simple to use and can be easily repeated[4]. 
There are no reports of  any serious complications 
after BoTx injection. However, symptoms often 
recur after the first injection and serial injections are 
required, with the efficacy waning over time due to the 
production of  antibodies[5]. Currently, newly diagnosed 
achalasia patients are offered serial PDs, followed 
by surgical intervention if  the dilatations fail[6]. With 
the introduction of  HM, there has been a change in 
the initial management approach to the treatment of  
achalasia. However, there is much controversy as to 
which treatment provides the best efficacy, sustained 
symptom relief  and low complication rate[7], especially in 
China[8]. Therefore, the aim of  the present study was to 



evaluate the effects of  different treatment modalities by 
reviewing the published trials in China.

MATERIALS AND METHODS
Study design
All controlled and uncontrolled studies were included 
in the analysis if  the patients underwent clinical, 
manometric, radiographic and endoscopic evaluation 
to confirm the diagnosis of  primary achalasia. The 
presence of  symptoms and esophageal function were 
reassessed at 6 mo and 1 year after therapy. Treatment 
efficacy was determined by the improvement rate (%) 
in the symptom score, 1 year after therapy. Treatment 
failure was defined as the lack of  any reduction in the 
symptom grade of  > 1, or a recurrence of  symptoms  
1 year after therapy.

Search strategy and data extraction
Two investigators independently searched the Chinese 
literature published in the Chinese Biomedical Database 
and Chinese scientific Journals database (up to March 
2008). All controlled or uncontrolled trials involving 
patients with achalasia who were given any form of  
treatment were included in the analysis. The search 
terms used were “esophageal” or “oesophagus”,  
“achalasia”, and “therapy” or “treatment”. Data was 
extracted by the same investigators using standardized 
forms. The date obtained included the number of  
patients, the exact methods of  therapy, the outcome 
variables listed above, and any reported adverse effects 
of  therapy. The quality of  all selected articles was ranked 
in accordance with the Jadad composite scale. According 
to this scale, low quality studies had a score of  ≤ 2 and 
high quality studies had a score of  ≥ 3.

Statistical analysis
We performed the meta-analysis using the RevMan 
4 . 2 . 1 0  s o f t wa r e  ( p r ov i d e d  by  t h e  C o ch r a n e 
Collaboration, Oxford, UK) for the controlled 
studies. The relative risk (RR) was calculated with 
95% confidence intervals (CI). We used χ2 to assess 
statistical heterogeneity and the Higgins I2 statistic to 
determine the percentage of  total variations across 
studies due to heterogeneity. If  the I2 statistic was ≤ 
50%, the fixed effect model was used to pool studies, 
otherwise, the random effects model was used. The 
efficacy in uncontrolled trials was assessed by a 
pooled estimate of  the response rate with individual 
studies weighted proportionally to the sample size[9]. 
In calculating the weighted mean response for each 
treatment modality (ƥ), the studies were characterized 
by the number of  subjects included (n) and the 
response rate in those subjects (p). Ellipses represents 
scant data.

ƥ = (n1p1 + n2p2 + nxpx)/(n1 + n2 + n3)

SE (ƥ) = Sqrt {[p1(1-p1)/n1] + [p2(1-p2)/n2] + [px(1-px)/
nx]}
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RESULTS
Study characteristics
The search strategy generated 612 studies. From these, 
we identified 43 studies (12 controlled studies and 31 
uncontrolled studies) that met the inclusion criteria. 
Only studies that included more than 10 patients, and 
had a follow-up of  at least 12 mo were tabulated 
(Table 1). Sample sizes in the trials ranged from 10 to 
125 participants (total 1791); 46.9% of  the participants 
were male. Ten controlled studies were considered to be 
of  low quality, and two controlled trials were graded as 
high quality (Table 2).

Effects of the treatment of achalasia
Control studies: There were five controlled studies[10-14], 
while two studies[15,16] compared the clinical effect of  
BoTx with that of  PD. Our meta-analysis showed 
that BoTx was significantly more effective than PD 
in the incidence of  symptom remission [PD 65.2% vs 
BoTx 45.3%, RR 1.47 (95% CI 1.23-1.77), P < 0.0001,  
Figure 1A], whereas PD had a lower relapse rate than 
BoTx [PD 10% vs BoTx 30.2%, RR 0.32 (0.16-0.65),  
P = 0.001, Figure 1B]. The main adverse effect of  BoTx 
injection was chest pain which was controlled by medical 
therapy. Complications with PD consisted of  perforation 
and gastroesophageal reflux disease (GERD). Some 
patients were referred for Heller myotomy. We believe 
that PD is the preferred medical treatment for achalasia, 
if  performed by a skillful expert.

One trial[17] compared PD with BoTX-PD. The one 
year remission rate in the BoTX-PD group was 61% 
compared with 28% in the PD group (P < 0.05). It was 
suggested that BoTx injection before PD improved 
the efficacy of  PD. However, some studies have shown 
that primary BoTx treatment increased the risk for 
PD[53]. Therefore, more randomized controlled studies 
are required to evaluate whether combined therapy is 
superior to single treatment in achalasia.

Two controlled studies[18,19] compared the effect 
of  PD with HM. Our meta-analysis showed that HM 
had superior remission rate compared to PD [HM 
94.0% vs PD 64.1%, RR 1.48 (1.15-1.99), P = 0.002),  
(Figure 1C]. There was no difference in the complication 
rate between HM and PD. These findings suggest that 
HM offers better long-term clinical results than PD. Two 
trials[20,21] assessed the efficacy of  laparoscopic myotomy 
(LM) with thoracoscopic myotomy (TM). The results 
showed that good or excellent relief  of  symptoms was 
obtained in 93.8% after TM and 98% after LM, with 
no difference in the remission rate [RR 1.48 (0.91-1.05, 
P = 0.58), Figure 1D]. These findings need further 
confirmation and validation.

Uncontrolled trials: There were 31 uncontrolled trials  
on different treatment methods for achalasia. Table 3  
summarizes the results obtained with endoscopic 
and surgical treatment. Some studies were conducted 
prospectively[22-26], while others[27-31] were retrospective 
reviews. These studies evaluated the clinical effect 



of  PD[32-36] and the long term efficacy of  HM by the 
abdominal approach[37,39-42]. One study[43] assessed the 

efficacy of  LM. Some studies[44-46] evaluated the remission 
rate of  HM with fundoplication, while others[38,47-50] 

No. of patients     Age (yr)
(median) (range)

  Sex
(M/F)

  Remission 
rate (%) (mo)

Relapse rate 
  (%) (mo)

Follow up
time (mo)

Complications 
(n/N, type)

Cai et al 2003[10] 62 BoTx 38.7 ± 32.8 72/46   67.35 (12) 25.8 (12)       24
56 PD   92   5.40 1/56 EF

Liu et al 2003[11] 16 BoTx 36.2 ± 13.4   7/9   18.75 (12) NA       12 0/16
16 PD 35.2 ± 10.2   6/10    37.50
16 BoTx + PD 38.1 ± 12.6   8/8   87.50

Gui et al 2006[12] 16 BoTx 32.3 ± 10.2   5/11   87.5 (12 ) 37.5 (12)       12 0/16
16 PD   7/9   93.80 18.80

Yang et al 2002[13] 24 BoTx 42.2 ± 13.1 10/14   16.67 (12) NA       12 0/24
24 PD 12/12   33.33

Jin et al 2004[14] 14 BoTx 35.3 ± 15.3   6/8   21.4 (12) NA       24
16 PD   7/9   62.50 NA 1/16 PF

Qian et al 2006[15] 20 BoTx 53.4 ± 10.4 12/8   50 (12) NA       24 0/20
20 PD 10/10   85 2/20

Yin et al 2003[16] 18 BoTx 36.8 ± 12.1 10/8   50 (12) 38.9 (12)
13 PD   7/6   76.90 23.10

Yang et al 2006[17] 25 PD 37.1 ± 13.6 13/12   28 (12) 36 (12)       24 13 MH
18 BoTx + PD   8/10   61 16.70 3 MH

Jia et al 2001[18] 20 PD 43.4 ± 15.1 12/8   52.63 (12) 47.06 (12)    unclear
19 HM 41.8 ± 13.9 10/9   94.4 (12)   0 8 GER

Ge et al 1997[19] 20 PD 39.5 ± 11.2 16/24   75 (12) NA       24 1 GER
20 HM   93 (12)     168 3 GER

Jiang et al 2007[20] 27 TM 43.4 ± 15.1 12/15   85.2 (24) 11 (12)       24 3 PF
8 LM + Dor 50.3 ± 13.5   3/5   87.50 12.50 1 PF

Guo et al 2005[21] 29 LM 38.2 ± 10.6 15/14  100 (24)   0     2-60
54 TM 39.1 ± 12.1 21/33   98.1 (24)   1.9 (12)     1-80 1 PA

Li et al 1994[22] 15 HM 38.6 ± 15.6 28/44   86.4 (12) NA       36 3/15 GER
52 HM + Dor   96 5/52 GER

Jiang et al 2002[23] 30 PD    36 ± 10.6 19/21   87 (12) 13 (12)
10 HM 100   0 (120) 3/10 GER

Jiang et al 2007[24] 30 TM 45.2 ± 13.1 12/18   90 (48)   3.3 (2y)       96 3 PF
Gu et al 2007[25] 125 PD 48.3 ± 19.3 57/68   92.14 (12)   7.86 (60)       60 1 PF; 1 GER
Zhang et al 2005[26] 90 Open - TM 37.1 ± 20.1 40/50 100 (12)   0 (12)         3 1 PF
Xu et al 2007[27] 29 BoTx - PD 40.6 ± 13.3 12/17   93.1 (12)   6.9 (12)       12 NA
Xu et al 2003[28] 28 PD 32.6 ± 14.2   4/24   85.7 (12) 14.3 (12)       24 None
Li et al 2004[29] 75 PD    37 ± 11.1 39/36   91 (12) 10.7 (12)       12 2 PF
Jia et al 2003[30] 38 PD 31.3 ± 12.0 12/26   89.5 (12) 10.5 (12)       36 1 MH
Chen et al 2005[31] 32 PD 40.2 ± 10.6 8/24   81.25 (24) 18.6 (24)       24 3 MH
Zhu et al 2005[32] 23 PD 33.4 ± 12.3   9/14   75 (24) 25 (24)       24 17 MH
Ma et al 2002[33] 26 PD 34.2 ± 11.3 14/12   92.3 (24)   3.8 (24)      4-36 7 CP
Wu et al 2007[34] 29 PD 38.2 ± 14.1 21/8   82.7 (12) 10.3 (12)    12-102 3 GER
Lin et al 2004[35] 37 PD 33.1 ± 12.3 21/16   91.9 (24)   8 (12)       12 8 CP
Jia et al 2003[36] 19 PD 26.2 ± 8.90   8/11   82 (24) 18.8 (24)       24 8 GER
Wei et al 2005[37] 18 HM 32.1 ± 10.1 12/6   94.4 (12)   5.6 (12)       24 2 GER
Zhong et al 2003[38] 58 PD 42.5 ± 2.5 28/27   93.1 (12)   6.9 (12)    16-24 4 GER
Du et al 2003[39] 48 HM 35.0 ± 11.2 22/26 100 (24)   0 (24)       75 3 GER
Li et al 2005[40] 19 HM 32.8 ± 11.6 20/12   94.4 (12)   5.3 (12)    12-120 4 GER

13 HM + Dor 100 (12)   0 1 GER
Song et al 2001[41] 21 HM 34.5 ± 9.30 12/9   90.5 (12)   0    12-144 2 GER
Li et al 2005[42] 15 HM    29 ± 7.80   5/10 100 (12)   0    36-156 0
Xiao et al 2004[43] 27 LM 48.1 ± 12.6 15/12   96.3 (24)   3.7 (24)       14 0
Sun et al 2003[44] 39 HM 31.3 ± 7.60 15/24   83.8 (24)   1.7 (24)    12-120 9 LM
Wang et al 2005[45] 21 HM+Dor 45.5 ± 13.5   6/15 100 (24)   0    24-60 0
Lu et al 2002[46] 56 HM    37 ± 11.2 24/32   96.4 (36)   3.6 (36)      3-178 16 GER
Zhu et al 2007[47] 56 PD 37.5 ± 10.7 17/39   84.4 (12) 15 (12)      1-48 0
Chen et al 2003[48] 32 PD    35 ± 13.2 14/18   81.3 (12)   3.8 (12)      1-6 6 CP
Wang et al 2007[49] 25 PD 35.8 ± 9.30 10/15   89 (12)   8 (12)    12-36 5 GER
Han et al 2004[50] 34 PD 32.3 ± 11.8 20/14   92 (24)    5.9 (12)    24-35 1 PF
Yang et al 2007[51] 16 TM 42.5 ± 10.2   6/10   93.3 (12)   6.7 (12)       14 1 ML
Huang et al 2005[52] 18 TM    39 ± 8.90   7/11   94 (12)   6 (12)      1-80 1 PA; 3 ML

Table 1  Demographic data of studies included in systematic review

BoTx: Botulinum toxin; PD: Pneumatic dilation; BoTx-PD: Botulinum toxin plus Pneumatic dilation; HM: Heller myotomy; HM + Dor: Heller myotomy 
and Dor fundoplication; EF: Esophageal fistula; PF: Perforation; MH: Mucosae hemorrhage; PA: Pulmonary atelectasis; CP: Chest pain; MIS: Metal internal 
stent; ML: Mucosae laceration; CP: Chest pain; PA: Pulmonary atelectasis.
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Study

Or sub-category
TM

n/N

LM
n/N

RR (fixed)
95% CI

Weight
(%)

RR (fixed)
95% CI

Jiang et al 2007[20]

Guo et al 2005[21]

Total (95% CI)

23/27
53/54

  31

  7/8
29/29

  37

  22.25
  77.75

100.00

0.97 [0.72, 1.32]
0.98 [0.95, 1.02]

0.98 [0.91, 1.05]

Total events: 76 (TM), 36 (LM)
Test for heterogeneity: χ2 = 0.01, u = 1 (P  = 0.92), I2 = 0%
Test for overall effect: Z  = 0.55 (P  < 0.58)

0.5       0.7           1           15         2
Favours LM            Favours TM

D

Study

Or sub-category
HM

n/N

PD
n/N

RR (fixed)
95% CI

Weight
(%)

RR (fixed)
95% CI

Jia et al 2001[18]

Ge et al 1997[19]

Total (95% CI)

17/18
18/19

  37

10/19
15/20

  39

  39.97
  60.03

100.00

1.19 [1.15, 2.79]
1.26 [0.96, 1.66]

1.48 [1.15, 1.89]

0.2        0.5          1         2             5
Favours PD            Favours HM

Total events: 35 (HM), 25 (PD)
Test for heterogeneity: χ2 = 1.99, u = 1 (P  = 0.16), I2 = 49.7%
Test for overall effect: Z  = 3.09 (P  < 0.002)

C

0.01       0.1        1          10        100
Favours BoTx          Favours PD

Study

Or sub-category
PD

n/N

BoTx
n/N

RR (fixed)
95% CI

Weight
(%)

RR (fixed)
95% CI

Gui et al 2006[12]

Yin et al 2003[16]

Cai et al 2003[10]

Total (95% CI)

3/16
3/18
3/56
 90

  6/16
  7/18
16/62
  96

  21.29
  24.83
  53.88
100.00

0.50
0.43
0.21
0.32

[0.15, 1.66]
[0.13, 1.40]
[0.06, 0.67]
[0.16, 0.65]

Total events: 9 (PD), 29 (BoTx)
Test for heterogeneity: χ2 = 1.26, u = 2 (P  = 0.53), I2 = 0%
Test for overall effect: Z  = 3.21 (P  < 0.001)

B

Study

Or sub-category
PD

n/N

BoTx
n/N

RR (fixed)
95% CI

Weight
(%)

RR (fixed)
95% CI

Gui et al 2006[12]

Jin et al 2004[14]

Yang et al 2002[13]

Liu et al 2003[11]

Yin et al 2003[16]

Qian et al 2006[15]

Cai et al 2003[10]

Total (95% CI)

Total events: 105 (PD), 77 (BoTx)
Test for heterogeneity: χ2 = 6.51, u = 6 (P  = 0.37), I2 = 7.8%
Test for overall effect: Z  = 4.18 (P  < 0.0001)

  6/16
10/16
  8/24
  3/16
10/13
17/20
51/56
  161

  6/16
  3/14
  2/24
  6/16
  9/18
10/20
42/62
  170

4.08
4.35
5.43
8.15

10.25
13.58
54.15

100.00

2.00
2.92
2.00
0.50
1.54
1.70
1.34
1.47

[0.60, 6.64]
[1.00, 8.52]
[0.69, 5.76]
[0.15, 1.66]
[0.89, 2.67]
[1.06, 2.73]
[1.11, 1.63]
[1.23, 1.77]

0.1    0.2    0.5    1      2        5     10

Favours BoTx          Favours PD

A

Figure 1  Meta-analysis. A: Treatment effect of pneumatic dilation vs botulinum toxin injection; B: Relapse rate of pneumatic dilation vs botulinum toxin injection; C: 
Treatment effect of pneumatic dilation vs Heller myotomy; D: Treatment effect of laparoscopic myotomy vs thoracoscopic myotomy.
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reported the efficacy of  large diameter balloon dilation. 
Three trials[24,51-52] evaluated the efficacy of  TM. The 
results were combined (shown in Table 3) because the 
findings were identical. In calculating the response rate 
of  each study, we extracted the number of  individuals 
with a good-to-excellent response that was sustained 
until the end of  the observation period, without further 
therapy. Thus, if  a patient required a second dilation 
or a second injection, or if  a laparoscopic operation 
was converted to an open procedure, these were 
considered as failures of  initial treatment. The results 
show that PD and HM are the most popular treatment 
methods for achalasia in China; the effectiveness of  
PD [weighted mean (SD)] was 86.6% (23.9%) vs 94.8% 
(10.6%) for HM. Only 3 of  the 31 uncontrolled trials 
evaluated the clinical effect of  TM [weighted mean (SD)] 
[92.0% (10.0%)], while one study evaluated the effect 
of  LM (96.3%). However, in most western countries, 
the majority of  patients undergo LM, with excellent 
results[54]. Some workers regard LM as the gold standard 
treatment for achalasia[55]. More randomized controlled 
trials should be carried out in China to evaluate the effect 
of  LM. There was a significant difference in the effect 
of  PD between controlled trials and uncontrolled trials 
(controlled 65.2% vs uncontrolled 86.6%). Therefore, a 
uniform standard for evaluating the effect of  achalasia 
treatment should be developed.

DISCUSSION
The present review indicates that HM is the best choice 

for the treatment of  achalasia in China. HM has gained 
widespread popularity for its excellent results and the 
advantage of  a 1-shot therapy. There was no significant 
difference in the complication rate between LM and 
PD. PD was also a popular therapy in Chinese patients. 
Although side effects, such as perforation and bleeding 
occur with PD, the remission rate was higher with PD 
compared to BoTx. Moreover, the recurrence rate was 
higher with BoTx compared to PD.

However, Bassotti et al[56] using a different BoTx 
regimen, consisting of  two injections within a 4-wk 
period, reported a success rate 80% at 12 mo. These 
findings may encourage new interest in this therapy. 
Moreover, BoTx treatment is less expensive, is virtually 
risk-free, is easy to administer by any endoscopist, and 
the results are reproducible. Therefore, there is an urgent 
need for high quality studies to evaluate the efficacy of  
repeated injections of  BoTx, and BoTx combined with 
other treatment methods.

HM is an invasive and risky treatment modality 
for achalasia, and requires surgical skills that are not 
always available (the results obtained with HM depend 
largely on the surgeon’s expertise). To reduce the 
complications and risks of  HM, several modifications 
have been developed[57], including HM with partial 
fundoplication, and minimally invasive myotomy, using 
different endoscopic techniques. In the past, both 
laparoscopy and thoracoscopy were used to perform 
HM. However, it soon became clear that laparoscopy 
offers several inherent advantages, including superior 
visualization of  the gastroesophageal junction, a single 

Yr Randomisation 
    method

  Blind Explanation for 
  withdrawals

 Allocation
concealment

Jadad score

Cai et al[10] 2003     Random Unclear          Yes      Unclear 3
Liu et al[11] 2003     Random Unclear          Yes      Unclear 3
Gui et al[12] 2006     Unclear Unclear          Yes      Unclear 2
Yang et al[13] 2002     Unclear Unclear          Yes      Unclear 2
Jin et al[14] 2004     Unclear Unclear          Yes      Unclear 2
Qian et al[15] 2006     Unclear Unclear          Yes      Unclear 2
Yin et al[16] 2003     Unclear Unclear          Yes      Unclear 2
Yang et al[17] 2006     Unclear Unclear          Yes      Unclear 2
Jia et al[18] 2001     Random Unclear          Yes      Unclear 3
Ge et al[19] 1997     Unclear Unclear          Yes      Unclear 2
Jiang et al[20] 2007     Unclear Unclear          Yes      Unclear 2
Guo et al[21] 2005     Unclear Unclear          Yes      Unclear 2

Table 2  Methodological quality of randomized controlled trials included in systematic review

Therapy and Total No. Weighted response of treatment methods for achalasia (1 yr after treatment)

references of patients Remission rate (ƥ) Relapse rate (ƥ) Weighted follow-up
   mean ± SE, %   mean ± SE, %  mean (range), mo

PD 667       86.6 ± 23.9      10.7 ± 21.0        26 (4-102)
HM 354       94.8 ± 10.6        1.5 ± 6.3        46 (1-178)
TM 64       92.0 ± 10.0       4.91 ± 9.0        30 (1-80)

Table 3  Pooled estimate of response rate of non-controlled trials for achalasia treatments across 
referenced trials

PD: Pneumatic dilation; BoTx-PD: Botulinum toxin plus Pneumatic dilation; HM: Heller myotomy. In calculating 
the weighted mean response for each treatment modality (ƥ), included studies were characterized by the number of 
subjects included (n) and the response rate for those subjects (p). Ellipses represent scant data.

www.wjgnet.com

5904        ISSN 1007-9327    CN 14-1219/R      World J Gastroenterol    October 14, 2008     Volume 14    Number 38



lumen endotracheal intubation, the ability to add an anti-
reflux procedure, and a shorter hospital stay. In addition, 
laparoscopy provided better symptomatic outcome and 
lower incidence of  postoperative gastroesophageal reflux 
(GER)[58]. Our meta-analysis showed that there was 
no significant difference in the remission rate between 
LM and TM within 12 mo of  the initial intervention. 
However, LM has a relatively higher response rate in 
uncontrolled studies (LM 96.3% vs TM 91.95%). Patients 
experienced greater relief  of  dysphagia after LM 
compared to TM. Moreover, GER is the most common 
complication after HM, and fundoplication cannot be 
performed at the same time with TM. Therefore, more 
studies are required to determine whether LM is superior 
to TM in the treatment of  achalasia.

The number of  trials included in the present meta-
analysis, and the number of  patients randomized to 
receive the different treatment modalities was relatively 
small. This was compounded by stratification of  
the subjects into smaller subgroups. Moreover, poor 
randomization techniques and inadequate follow-up 
further limited the interpretation of  the findings. Few 
studies provided proper definitions of  the postoperative 
events. Future trials should include standard measures 
to allow objective and comparable assessment of  
the outcomes. Standardization was lacking in the 
reporting of  treatment outcomes, length of  trial, and 
the proportion of  recruited sample that was kept under 
follow-up. Several trials failed to accurately present 
such information. Disease recurrence may also be 
underestimated, since some studies used telephone 
contact or questionnaire-based follow-up. Therefore 
it is possible that a small number of  patients with 
macroscopic but asymptomatic recurrence may not be 
detected using such assessment techniques.

Our results indicate that in China, HM is the most 
effective treatment for achalasia and can safely and 
durably relieve the symptoms of  dysphagia. BoTx 
injection is recommended if  multiple injections are 
given or is combined with other treatment modalities. 
PD provides better dysphagia control, but is associated 
with the risk of  perforation. It is important that more 
randomized controlled clinical trials are carried out in 
China to compare LM, with and without an antireflux 
procedure, and with partial or total fundoplication.
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 COMMENTS
Background
Botulinum toxin injection (BoTx), pneumatic dilatation and Heller myotomy (HM) 
are the most commonly used techniques for the treatment of achalasia in China. 
However, it unclear as to which is the best treatment modality for achalasia.
Research frontiers
The aim of the present study was to evaluate the outcome of different 
approaches for the treatment of achalasia in Chinese patients.

Innovations and breakthroughs
Previous studies in China suggest that pneumatic dilatation is as effective as HM. 
It remains unclear whether pneumatic dilatation can achieve sustained symptom 
remission. In the present study, HM was found to provide better results compared 
with other treatment modalities in China.
Applications
Our results helped to identify the best treatment method for Chinese patients. 
They also offer directions for randomized controlled trials in the future.
Terminology
Achalasia is a primary motor disorder, characterized by incomplete relaxation 
of the lower esophageal sphincter and aperistalsis of the esophageal body, 
secondary to the loss of the inhibitory ganglion cells in the myenteric plexus. 
The etiology of achalasia is unknown; genetic, autoimmune, infectious, and 
environmental factors have been implicated.
Peer review
This is a systematic review and meta-analysis of the current treatments options 
for achalasia, namely BoTx, pneumatic dilation, and Heller myotomy. The 
authors concluded that Heller myotomy is superior to endoscopic approaches. 
This is a very interesting study.
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