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Laparoscopic Heller Myotomy for Achalasia: Experience
from a Single Referral Tertiary Center
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INTRODUCTION
Achalasia is the most well known esophageal motility disorder 1 with an 

annual incidence of 1 in 100,000 and the prevalence of 8 in 10,000 people. 
The prevalence is equal in men and women.2,3 Idiopathic achalasia is a primary 
esophageal motor disorder characterized by the absence of peristalsis in esoph-
ageal body and abnormal relaxation of the lower esophageal sphincter (LES) 
in response to swallowing. The primary cause of achalasia is unknown. The 
symptoms of achalasia include dysphagia to solid foods and liquids, regurgitation, 
and chest pain. Barium swallow and endoscopic manometry are used to make a 
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Original Article

ABSTRACT

BACKGROUND
Achalasia is the most well known esophageal motility disorder. Laparoscopic Heller myotomy 

(LHM) is the most effective treatment for achalasia. The aim of this study was to review our results 
on LHM for achalasia.

METHODS
In this cross-sectional study all patients undergoing LHM between 2015 and 2017 were studied. 

The myotomy was followed by an anterior or posterior partial fundoplication. All patients were 
followed up for at least six months.

RESULTS
We conducted this prospective study on 36 consecutive patients who underwent LHM over 

3 years. The mean age of the patients was 36.64 ± 13.47 years. 30 patients (83.3%) underwent 
Toupet and 6 patients (16.7%) received Dor fundoplication. 11 patients (30.6%) developed reflux 
after the procedure. According to the Eckardt Symptom Scoring (ESS), the symptoms improved 
in 74.2% of the patients and remained unchanged in 25.8% of the patients. Analysis of the ESS, 
indicated a significant change in regurgitation and retrosternal pain, dysphagia, and weight loss 
after the surgery (p = 0.001, p = 0.002, p = 0.046, and p = 0.001, respectively). 

CONCLUSION
LHM with anterior or posterior partial fundoplication is safe and achieves a good outcome in 

the treatment of achalasia, especially in patients who have not responded to other methods while 
no serious complication was reported despite several prior endoscopic interventions.
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diagnosis of achalasia, which show aperistalsis, increased 
LES pressure, and failure of the LES to relax.4,5

Non-surgical treatment of achalasia includes the use 
of botulinum toxin injection, calcium channel blocker, 
and pneumatic balloon dilatation (PBD) of the LES; 
nevertheless, no medical or surgical treatment has been 
able to offer complete resolution of the disease.5 Pneumatic 
balloon dilation is usually effective, but surgical methods 
are used if; it fails to relieve symptoms, the patients do 
not accept the 3-5% risk of esophageal perforation, and 
in young patients in whom the success rate of balloon 
dilation is relatively low. On the other hand, surgery 
provides a longer asymptomatic period compared with 
PBD.5,6

The disease is usually presented in younger ages, and 
delayed treatment may result in more serious complications 
including esophageal cancer.4 Although modern endo-
scopic surgical interventions and per oral endoscopic 
myotomy are increasingly used for treating achalasia, 
the preferred surgical method is still laparoscopic my-
otomy as an accepted intervention.7,8 Therefore, in line 
with other scientific centers worldwide, it is required to 
evaluate and present the treatment outcomes of this surgery 
in Iran. Hence, this study was conducted to evaluate the 
treatment outcomes and determinants of laparoscopic 
Heller myotomy (LHM) in patients with esophageal 
achalasia.

MATERIALS AND METHODS
This cross-sectional study was conducted in Shariati 

Hospital, Tehran, Iran from 2015 to 2017 after obtain-
ing ethical approval (code: IR.TUMS.MEDICINE.
REC.1395.861). The study was conducted on all patients 
with achalasia who underwent laparoscopic esophago-
myotomy between 2015 and 2017. Manometry and 
esophagogastrography were used to make the diagnosis 
of achalasia. 

Inclusion criteria: Patients with the diagnosis of acha-
lasia according to clinical manifestations, manometric 
criteria, and imaging studies regardless of age were 
included in the study. 

Exclusion criteria: Patients with a history of surgery 
as the treatment of achalasia, treatment plans other than 
surgery, or surgical methods other than LHM were ex-
cluded from the study.  

The patients were asked for complete history of any 
previous treatments such as PBD or botulinum toxin 
injection. 

After obtaining informed consents, the patients under-
went LHM. The procedure was done in supine split-leg 
position. After intubation, nasogastric tube was placed to 
decompress the stomach. The first supraumbilical port 
insertion was performed in Hasson technic and followed 
by inserting four other ports (one right subcostal port, 
two left subcostal ports, and one subxiphoid port).9 After 
releasing the esophagophrenic ligament, the esophagus 
was retracted using a Penrose drain. Blunt dissection of 
the muscles from the esophageal mucosa was done by a 
5-mm curved LigaSure or by shearing muscle layer where 
there was mucosal adhesion. Myotomy was performed 
for about 7-10 cm (at least 2 cm below gastroesopha-
geal junction), and then a Dor or Toupet fundoplication 
was done at the surgeon’s preference. After releasing the 
gastric fundus and short gastric vessels by the LigaSure, 
two sutures (Prolene 0-2) were used to anchor the right 
edge of myotomy to the dissected muscles and right 
diaphragmatic crus. The same technique was used on the 
left side, as well. The nasogastric tube was then removed 
after the procedure. If the patient had no signs and symp-
toms suggesting surgical complications, a liquid diet 
would be started on the first postoperative day followed 
by soft foods as tolerated. Operative, and postoperative 
findings, and unexpected events such as perforations, 
cardiovascular events, fever, NPO (nil per os) time, and 
duration of hospital stay were recorded for each patient. 
The patients received PPIs (proton pump inhibitors) for 
one to two months postoperatively as a routine and were 
on a soft diet for 2-4 weeks after the procedure. The pa-
tients were then evaluated in in-person visits or through 
telephone follow-ups to complete a checklist in the sixth 
month after surgery. It was tried at its best to follow-up 
at the same time for all the cases, but in few cases this 
follow up interval prolonged due to missing track of the 
patients for up to 24 months.

Based on the presenting signs and symptoms, the pa-
tients were scored for dysphagia, retrosternal pain, re-
gurgitation, and recent weight loss based on the Eckardt 
Symptom Score 10 (table 1). Score ≥ 4 is indicated as 
failure of symptom relief (treatment failure) and a score 
≤ 3 was indicated as treatment success. The scoring system 
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is defined as 0 = none, 1 = occasionally, 2 = daily, and 3 = 
each meal for signs/symptoms and 0 = none, 1 = less 
than 5 Kg, 2 = 5-10 Kg, and 3 = more than 10 Kg for 
recent weight loss (6 months).11

Based on the patients’ satisfaction, they were divided 
to two groups of improved and non-improved according 
to their self-expression.

Statistical analysis: The SPSS software version 22 
was used for data analysis. Quantitative data are pre-
sented as mean and standard deviation, and qualitative 
data are presented as frequency (percentage). T and Chi 
square tests were used to compare quantitative and quali-
tative data, respectively. To assess the scores of Eckardt 
variables, extended McNemar’s test (Bowker’s test) was 
used to compare pre and post-operative status and Stuart-
Maxwell test was used to evaluate borderline homogeneity. 
Independent t test was applied to assess the mean age 
in “improved” and “non-improved” groups. Chi square 
and Mann-Whitney U tests were employed to assess the 
correlation between improvement and sex and duration 
of symptoms before surgery, respectively. The level of 
significance was considered as α = 0.05 in all tests.

RESULTS
In this study, operative factors, postoperative out-

comes, and correlation of other clinical factors with 
outcomes were assessed in 36 patients with achalasia 
including 19 women (52.8%) and 17 men (47.2%), who 
underwent laparoscopic esophagocardiomyotomy. The 
mean age of the patients was 36.64 years (range: 17-64 
years). Five patients were lost in follow-up, so outcome 
results were analyzed based on 31 patients. The mean 
age of the participants was 36.6 ± 13.4 years. The most 
common manifestation was dysphagia (n = 33), pain 
(n = 3), regurgitation (n = 2), and cough (n = 1). The 
mean time interval between the onset of symptoms and 
the first visit was 64.1 months (range: 7-238 months).

Nine patients (25%) had a history of botulinum toxin 
injection in cardia. In these patients, the mean interval 
between the last injection and surgery was 13.3 months 
(range:6-24 months). 30 patients (83.3%) underwent 
Toupet and six patients (16.7%) received Dor fundopli-
cation. The mean duration of NPO time was 1.44 ± 1.08 
days (range: 1-6 days). 11 patients (30.6%) reported 
symptoms of reflux after the procedure, which were not 
proven objectively. The mean duration of hospital ad-
missions was 4.4 ± 1.5 days. According to the Eckardt 
Symptom Scoring, which was done in 6-24 months, the 
symptoms improved in 74.2% of the patients and remained 
unchanged in 25.8% of the patients (treatment failure). 

Analysis of the Eckardt Symptom Scores, which 
shows pre and postoperative changes, resulted that 
dysphagia that was reported in 31 patients, was subsided 
in five patients completely and 17 patients relatively after 
going through operation for at least 6 months but the 
remaining four patients did not report any difference 
in dysphagia and five patients reported worsening in 
dysphagia from daily pattern to each meal. Therefore 
70.9% of the patients experienced improvement in dys-
phagia, which is statistically significant (p = 0.001).

Retrosternal Pain was reported in 23 patients before 
operation. Eight patients reported complete recovery 
from pain and six patients reported relative recovery in 
at least 6 months after operation. Whereas seven patients 
reported no change. One patient reported more frequent 
pain post operatively, which can be explained by gastro-
esophageal reflux. Therefore the effectiveness of operation 
for retrosternal pain was 63.6% (p = 0.047).

Regurgitation was reported in 29 patients, of whom 
19 patients reported complete recovery and nine patients 
reported relative recovery from regurgitation in at least 
6 months post operation. It was worsened in one patient 
and one patient who did not have regurgitation pre opera-
tively, developed regurgitation after operation. The success 

Table 1: Eckardt symptom score

Score Weight loss Dysphagia Retrosternal pain Regurgitation

0 None None None None

1 < 5 kg Occasionally Occasionally Occasionally

2 5-10 kg Daily Daily Daily

3 > 10 kg Each meal Each meal Each meal
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rate of this operation in patients with regurgitation was 
96.5%, which is statistically significant (p =< 0.001).

27 out of the total 31 patients reported weight loss 
before operation, of whom 16 patients had less than 5 kg, 
five patients had 5-10 kg, and six patients had more than 
10 kg weight loss preoperatively. 12 out of the 27 patients 
reported a weight gain of at least 5 kg post operation in 
less than 6 months whereas weight loss of more than 5 
kg was reported in four patients post operatively. The 
remaining patients had no change in their weight (based 
on Eckardt). In other words, any amount of weight gain 
was achieved in 22 cases of 31, (1-22 kg, mean = 5.9 kg) 
based on the weight recorded in the follow-up period. 
Six cases had weight loss of any amount (3-7 kg mean = 
5.5 kg). It accounts for 44.5% for weight gain based on 
Eckardt score, and 70% based on  weight changes (any 
amount) (p = 0.002, table 2). 

Statistical analysis showed no significant correlation 
between the disease outcome and frequency of balloon 
dilation, history of botulinum toxin injection, age, and sex 
(p = 0.078, p = 0.128, p = 0.870, and p = 0.302) (table 3).

According to the operative notes and follow-up result, 
77.8% had no complication (including intraoperative and 
postoperative complications). The most common com-
plication, was esophageal perforation (n = 4) followed 
by gastric perforation (n = 1). Post-operative complications 
include abdominal pain, cardiovascular events, and fever 
(n = 1 for each). All patients were asymptomatic regarding 
complications at the time of discharge. No adverse effect 
in final outcome was found in any complicated cases.

As for the overall improvement according to the 
patients’ self-expression checklist (the patients gave 
a score of 1-10 to their satisfaction with the results of 
surgery as 1-4: satisfactory, 5-7: acceptable, 8-10: unsat-
isfactory), 25.8% of the patients were not satisfied with 
the surgical results while 74.2% reported that the results 
were acceptable. The mean age of the patients was 33.6 
± 12.1 years in the improved and 34.7 ± 11.4 years in 
the non-improved groups. Statistical analysis showed no 
significant difference in the mean age between the two 
groups (p = 0.621). 

Perforation had a significant positive correlation with 
a history of botulinum toxin injection (p = 0.05), time 
between last botulinum toxin injection and surgery (p = 
0.009), NPO time, and duration of antibiotic therapy, while 

no correlation was observed between perforation and his-
tory of pneumatic dilation, age, and sex (p > 0.05) (table 4).

DISCUSSION
According to the results of this study, regurgitation, 

retrosternal pain, dysphagia, and weight loss improved 
significantly in 6 months after the operation (p = 0.001, 
p = 0.047, p = 0.001, and p = 0.002, respectively).

According to the patients’ self-expression, 23 patients 
(74.2%) experienced an acceptable improvement in the 
symptoms and did not require any other treatments. Ac-
cording to the Eckardt Symptom Score, the symptoms im-
proved in 23 patients (74.2%) and remained unchanged 
in eight patients (25.8 %). 

Hunter and colleagues evaluated the results of my-
otomy in 40 patients. Dysphagia and regurgitation im-
proved in 36 (90%) and 38 (95%) patients, respectively. 
Retrosternal pain and heart burn also improved signifi-
cantly and weight loss was reversed, which is consistent 
with our results.12

On the contrary, Moonen and co-workers conducted 
a clinical trial to compare pneumatic dilation and LHM. 
The results showed that after at least 5 years follow-up, 
there was no significant difference in esophageal function 
and emptying between these two treatment methods. 
However, only 25% of patients who underwent pneu-
matic dilation required re-dilation. Therefore, the authors 
concluded that either method could be used as an initial 
treatment for achalasia. These findings are consistent 
with the results of similar studies, especially a review 
study by Ines.13,14

In present study, postoperative symptoms improve-
ment (based on the Eckardt symptom score) and patients’ 
satisfaction had no significant correlation with age, sex, 
manometric parameters, botulinum toxin injection, and 
pneumatic dilation (p > 0.05 for all). In another study 
by Popoff and colleagues in 51 patients with achalasia 
who underwent Heller myotomy and Toupet fundoplica-
tion, dysphagia, retrosternal pain, heart burn, and regur-
gitation improved in 63%, 12%, 27%, and 22% of the 
patients, respectively. Moreover, 80% of the patients 
reported that their overall satisfaction with the procedure 
was either excellent or good, and 90% stated that they 
would undergo surgery again. The results of that study 
are consistent with our findings.15
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Table 2: Comparison of Eckardt symptom scores

Postoperative symptoms
Total P value

Maxwell
P value 
buckerVariables Frequency None Occasionally Daily Each meal

Regurgitation 
before operation

None
1 0 1 0 2

0.001 0.001

3.2% 0.0% 3.2% 0.0% 6.5%

Occasionally
1 0 1 0 2

3.2% 0.0% 3.2% 0.0% 6.5%

Daily
13 7 0 0 20

41.9% 22.6% 0.0% 0.0% 64.5%

Each meal
5 2 0 0 7

16.1% 6.5% 0.0% 0.0% 22.6%

Total
20 9 2 0 31

64.5% 29.0% 6.5% 0.0% 100.0%

Pain before  
operation

None
8 1 0 0 9

0.046 0.047

25.8% 3.2% 0.0% 0% 29.0%

Occasionally
8 5 1 0 14

25.8% 16.1% 3.2% 0% 45.2%

Daily
0 3 2 0 5

0.0% 9.7% 6.5% 0% 16.1%

Each meal
0 2 1 0 3

0.0% 6.5% 3.2% 0% 9.7%

Total
16 11 4 0 31

51.6% 35.5% 12.9% 0% 100.0%

Dysphagia before  
operation

None
0 0 0 0 0

0.001 0.001

0.0% 0.0% 0.0% 0.0% 0.0%

Occasionally
0 0 0 0 0

0.0% 0.0% 0.0% 0.0% 0.0%

Daily
4 10 0 5 19

12.9% 32.3% 0.0% 16.1% 61.3%

Each meal
1 7 0 4 12

3.2% 22.6% 0.0% 12.9% 38.7%

Total
5 17 0 9 31

16.1% 54.8% 0.0% 29.0% 100.0%

None < 5 kg 5-10 kg > 10 kg

Weight loss 
before operation

None
3 1 0 0 4

0.002 0.002

9.7% 3.2% 0.0% 0.0% 12.9%

< 5 kg
5 9 2 0 16

16.1% 29.0% 6.5% 0.0% 51.6%

5-10 kg
1 1 2 1 5

3.2% 3.2% 6.5% 3.2% 16.1%

> 10 kg
0 3 2 1 6

0.0% 9.7% 6.5% 3.2% 19.4%

Total
9 14 6 2 31

29.0% 45.2% 19.4% 6.5% 100.0%
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In our study, eight patients (25.8%) were not satisfied 
with the results of the procedure, of whom two underwent 
re-dilation with balloon, one was treated with botulinum 
toxin injection, and one received transthoracic open surgery. 
Other patients (four cases) did not accept to undergo any 
other treatment during the follow-up period, which may 
indicate their relative satisfaction. 

The results of a study by Mikaeli and others who re-
viewed western and Iranian studies about achalasia, 
showed that myotomy was a very effective procedure 
and laparoscopic myotomy with fundoplication was 
the best surgical treatment for achalasia. However, 
compared with other non-surgical treatments, it costs 
more and has a longer recovery period. Myotomy is not 
recommended when surgery or anesthesia is contraindi-
cated or when the center is not equipped for the surgery 
or postoperative care. According to the results of this 
study, graded pneumatic dilation is a safe and effective 
alternative for myotomy. We also perform pneumatic 
balloon dilation in two patients after Heller myotomy 

as an alternative method.16

We found no complications in 28 out of 36 patients 
(77.8%). However, complications occurred in eight pa-
tients, including five cases of perforation. A significant 
positive correlation was seen between perforation and 
history of botulinum toxin injection (p = 0.05) and time 
interval between the last botulinum toxin injection and 
surgery (p = 0.009). In other words, a longer interval be-
tween botulinum toxin injection and surgery increased 
the odds of perforation. Moreover, perforation had a sig-
nificant positive correlation with NPO time (p = 0.001), 
duration of antibiotic therapy (p < 0.001), and duration of 
hospital admission (p = 0.001). Krishnamohan reported 
that prior botulinum toxin injection did not increase the 
rate of perforation.17 While another study addressed pre-
operative botulinum toxin injection as a cause of difficult 
Heller myotomy, which is consistent with our results.18 
That is why it has been suggested to consider an interval 
of at least 3 months after botulinum toxin injection and 
Heller myotomy.5

Table 3: Correlation between the disease outcome and frequency of balloon dilation, history of botulinum toxin injection, age, and sex

Variables Final Outcome Treatment success * Failure ** P value

Pneumatic balloon 
dilation

Number of case 23 8
0.078

Mean attempts 1.90 2.73

Botulinum toxin 
injection

performed 8 1
0.128

Not performed 15 7

Age Mean age 35.50 35.70 0.870

Sex
Male 10 4

0.302
Female 13 4

*Eckardt score < 4            **Eckardt score ≥ 4

Table 4: Correlation between perforation and other variables

Variables Levels
Perforation 

P value
No (n = 31) Yes (n = 5)

Age Mean ± SD 36.65 ± 13.50 36.60 ± 14.80 0.760

Sex (No.)
Female 18 1

0.136
Male 13 4

Duration between Botox and operation Mean ± SD 1.24 ± 4.67 8.80 ± 9.96 0.006

Pneumatic balloon dilation Mean ± SD 2.19 ± 1.55 1.20 ± 1.30 0.187

Botox (No.)
No 25 2

0.05
Yes 6 3

NPO time Mean ± SD 3.16 ± 1.03 5.00 ± 1.22 0.001

Antibiotic duration Mean ± SD 1.19 ± .54 3.00 ± 2.12 < 0.001

Hospital stay Mean ± SD 4.13 ± .80 6.40 ± 3.20 0.001

95Mirsharifi et al.



Middle East J Dig Dis/ Vol.11/ No.2/April 2019

According to the results of a study by Torres-Villalobos 
and colleagues, medical treatment of achalasia is associ-
ated with a high rate of recurrence and failure, and LHM 
is the recommended procedure for initial treatment of 
achalasia.19

Almost 90% of the patients experienced improvement 
in the signs and symptoms of achalasia after Heller 
myotomy, and a considerable number of patients were 
asymptomatic during a long-term follow-up. Reopera-
tion or PBD was recommended in a few the patients 
who experienced persistent symptoms or recurrence.11-15  
Similarly, two patients in our study underwent PBD due 
to unsatisfactory results of the surgery. 

According to the results of this study and previous 
studies, it seems that laparoscopic esophagocardiomy-
otomy improves the quality of life and symptoms in a 
large number of patients. Therefore, this procedure may 
be a suitable treatment option with acceptable results in 
new cases of achalasia or patients who do not respond 
to other treatment methods. On the other hand, to avoid 
mucosal perforation, injection of botulinum toxin should 
be reserved for cases not suitable for surgery such as older 
or pregnant patients. And when the injection is necessary, 
sufficient time interval to Heller myotomy should be 
considered.20,21

As mentioned above, different studies have been done 
to evaluate PBD and LHM and no superiority could be 
concluded for any of these. So we suggest using any of 
them according to the patient’s and/or clinical conditions.22 
LHM can be performed safely in complicated cases that 
were not improved by less invasive treatments such as 
botulinum injection or PBD with an acceptable final 
outcome.

The results of this study may be subjected to selection 
bias because Shariati Hospital is a tertiary referral center 
for achalasia and most patients are referred to the Hospital 
due to failure of previous treatments in other centers. 
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