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Abstract
AIM: Modified Heller’s myotomy is still the first choice for
achalasia and the assessment of surgical outcomes is usually
made based on the subjective sensation of patients. This
study was to objectively assess the long-term outcomes of
esophageal myotomy for achalasia using esophageal
manometry, 24-hour pH monitoring, esophageal scintigraphy
and fiberoptic esophagoscopy.
METHODS: From February 1979 to October 2000, 176
patients with achalasia underwent modified Heller’s
myotomy, including esophageal myotomy alone in 146
patients, myotomy in combination with Gallone or Dor
antireflux procedure in 22 and 8 patients, respectively. Clinical
score, pressure of the lower esophageal sphincter (LES),
esophageal clearance rate and gastroesophageal reflux were
determined before and 1 to 22 years after surgery.
RESULTS: After a median follow-up of 14 years, 84.5% of
patients had a good or excellent relief of symptoms, and
clinical scores as well as resting pressures of the esophageal
body and LES were reduced compared with preoperative
values (P<0.001). However, there was no significant difference
in DeMeester score between pre- and postoperative patients
(P=0.51). Esophageal transit was improved in postoperative
patients, but still slower than that in normal controls. The
incidence of gastroesophageal reflux in patients who
underwent esophageal myotomy alone was 63.6% compared
to 27.3% in those who underwent myotomy and antireflux
procedure (P=0.087). Three (1.7%) patients were complicated
with esophageal cancer after surgery.
CONCLUSION: Esophageal myotomy for achalasia can
reduce the resting pressures of the esophageal body and
LES and improve esophageal transit and dysphagia. Myotomy
in combination with antireflux procedure can prevent
gastroesophageal reflux to a certain extent, but further
randomized studies should be carried out to demonstrate
its efficacy.
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INTRODUCTION
Achalasia is an esophageal motility disorder characterized by
failure of lower esophageal sphincter (LES) to relax with
swallowing and by the absence of esophageal peristalsis. Up
to now, surgical treatment is still the first choice for the disease
although dilatation and medication have been reported
extensively [1-5]. Because pathophysiological changes of
achalasia could not be rectified by any measures, the treatment
usually aims at the reduction of LES pressure in order to
increase esophageal transit and relieve dysphagia[6].
The outcomes of myotomy for achalasia have been assessed
usually according to the subjective sensation of patients in other
studies[7], which lack objective criteria. Until now, there have
been no reports about the objective evaluation on long-term
outcomes of Heller’s myotomy for achalasia in a large group
of patients in China. The aim of this study was to objectively
evaluate the long-term outcomes of Heller’s myotomy for
achalasia by 24-hour pH monitoring, esophageal manometry,
esophageal scintigraphy and esophagoscopy.
MATERIALS AND METHODS
General materials
From February 1979 to October 2000, 176 patients underwent
modified Heller’s myotomy for achalasia at the Department
of Thoracic Surgery, Fourth Hospital, Hebei Medical University.
There were 78 men and 98 women, ranging from 8 to 62 years
(mean 32.9 years). All patients (100%) had varying extent of
dysphagia for a mean of 4.8 years (range 2 months to 37 years)
before operation. One hundred and thirteen (64.2%) patients
had vomiting, 54 (30.7%) regurgitation at night, 8 (4.5%)
chest pain or substernal discomfort and 2 (1.1%) heartburn.
Symptoms were evaluated by a clinical scoring system
proposed by Eckardt et al[8], in which a sum of the individual
scores of three major symptoms including dysphagia, heartburn
and chest pain was calculated. Each of these symptoms was
graded as followings: 0, absent; 1, occasional; 2 daily; 3, with
each meal. Therefore, the highest score was 9.
Pre-operative examination
Before surgery, esophagography was performed for all patients,
esophagoscopy (Olympus GIF 100) for 114, esophageal
manometry (Synectics Medical, Stockholm, Sweden) for 50,
24-hour esophageal pH monitoring (Synectics Medical,
Stockholm, Sweden) for 12, esophageal scintigraphy as
previously described[9] for 12 patients and 12 normal subjects
as controls. Existence of gastroesophageal reflux was defined
if a DeMeester score was more than 14.72 by 24-hour
esophageal pH monitoring.
Surgery
Myotomy was performed from 5 cm above the esophagogastric
junction to 1.5 cm distal to the esophagogastric junction for
all of the 176 patients. As an antireflux procedure, Gallone
operation[10] was added for 22 patients and Dor operation[11]
for 8 patients. Thus, 146 patients underwent esophageal
myotomy only, and 30 patients underwent combined esophageal
myotomy and antireflux procedure in the present study.
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Follow-up study
Fifty-eight patients were followed up from 1 year to 22 years
after surgery, with a median follow-up of 14 years. The patients
were inquired for dysphagia, heartburn and chest pain. Clinical
scores were calculated according to Eckardt et al [8] and
compared with preoperative values. According to the method
described by Devaney et al[12], the efficacy of operation was
graded as excellent (completely asymptomatic), good (mild
symptoms requiring no treatment), fair (symptoms requiring
occasional treatment such as dilatation or anti-diarrhea
medication), and poor (symptoms requiring regular treatment).
Postoperatively, esophageal manometry was performed for
30 patients, 24-hour pH monitoring for 22, esophageal
scintigraphy for 42, and esophagoscopy for 15.
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with the lapse of postoperative time (Figures 1 and 2). There
were no significant differences in DeMeester score between
pre- and post-operative patients (P=0.512). DeMeester scores
were above normal value in 33.3% (4/12) of preoperative
patients, and in 45.5% (10/22) of postoperative patients
(P=0.717). In contrast, esophagitis was detected with
esophagoscopy in 21.9% (25/114) of the patients before surgery
and in 46.7% (7/15) after surgery (P=0.054). Compared with
preoperative patients, the esophageal clearance rate was
improved in postoperative patients, but did not reach normal
until the fifth minute after swallowing of isotope-labeled semiliquid food (Table 2).
In group of esophageal myotomy with anti-reflux procedure,
clinical scores were similar to those in group of esophageal
myotomy alone (P=0.27). Also, there was no significant
difference in objective parameters including LES resting
pressure and DeMeester score between the 2 groups (P>0.05)
(Table 3). Twenty-four-hour esophageal pH monitoring showed
that the incidence of gastroesophageal reflux in patients
undergoing esophageal myotomy with anti-reflux procedure
was 27.3% (3/11) compared to 63.6% (7/11) in those undergoing
esophageal myotomy only (P=0.087).
Four patients were found to have varying extents of
resumption of esophageal peristalsis by esophageal manometry
at 20 months, 7, 15 and 20 years after esophageal myotomy,
respectively (Figure 3). Three (1.7%) patients underwent reoperation, of whom 2 underwent myotomy again at 1 year and
4 years after surgery respectively for severe dysphagia due to
scar formation around abdominal segment of the esophagus,
and the remaining 1 underwent resection of the lower third of
the esophagus at the third postoperative year due to repeated
bleeding resulted from gastroesophageal reflux. Squamous cell
carcinoma occurred in 3 (1.7%) patients at 6, 17 and 18 years
after Heller’s myotomy, respectively, and esophagectomy was
performed for these patients.

Statistical analysis
Data on clinical scores, resting pressures of the esophageal
body and LES, and DeMeester scores were expressed as
mean±SD, and analysed with Student’s t test. The incidence
of gastroesophageal reflux and esophagitis was assessed with
Chi-square test. Statistical analyses were performed using a
SPSS 10.0 software package, and the differences were
considered as significant if P 0.05.
RESULTS
In the present study, 84.5% (49/58) of patients had a good or
excellent relief of dysphagia after a median follow-up of
14 years. Table 1 shows pre- and post-operative clinical scores,
resting pressures of the esophageal body and LES, and
DeMeester scores. Clinical scores and resting pressures of
the esophageal body and LES were significantly reduced after
Heller’s myotomy (P<0.001). After a long-term follow-up
study, both clinical scores and LES pressures still remained
lower than preoperative values, but had a trend of elevation

Table 1 Objective and subjective parameters from patients with achalasia before and after Heller’s myotomy
Before surgery

Clinical score
RP of the LES (cm H2O)
RP of the EB (cm H2O)
DeMeester score

After surgery

n

mean±SD

n

mean±SD

176
50
50
12

4.11±0.93
31.14±10.54
13.66±5.49
33.87±54.2

58
30
30
22

1.84±1.26
18.05±8.90
4.96±4.86
49.75±73.4

t
14.66
5.76
7.15
0.663

P
0.000
0.000
0.000
0.512

RP=resting pressure, EB=esophageal body.
Table 2 Esophageal clearance rates for pre- and post-myotomy patients and normal controls (mean±SD%)
Times after isotope labeled semi-liquid meal intaken

n
Normal controls
Pre-myotomy pts
Post-myotomy pts
a

12
12
42

th

5 second

1st minute

2nd minute

5th minute

91.7±1.4
7.5±2.1a
33.7±8.8b

92.5±1.9
40.4±28.2a
80.2±19.1c

92.8±2.1
45.5±30.1a
85.4±12.2c

93.0±2.5
50.5±35.5a
94.4±5.1

P<0.01 vs normal controls and post-myotomy patients, bP<0.01 vs normal controls, cP<0.05 vs normal controls.

Table 3 Subjective and objective parameters from patients who underwent Heller’s myotomy alone and in combination with
antireflux procedure
Heller alone

Clinical score
LES RP(cm H2O)
DeMeester score

Heller+antireflux

n

mean±SD

n

mean±SD

47
25
11

1.79±1.19
18.4±9.80
44.4±38.5

11
5
11

2.27±1.62
16.6±3.23
55.1±29.3

t

P

1.11
0.44
0.34

0.27
0.66
0.74
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Figure 1 Clinical scores before and at various intervals after
Heller’s myotomy. Data were expressed as mean±SD. aP<0.001
vs before surgery.
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Figure 2 Lower esophageal sphincter (LES) pressure before
and at various times after Heller’s myotomy. Data were expressed as mean±SD. aP<0.001 vs before surgery.
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Figure 3 Esophageal manometric tracings obtained from a 29-y female patient with achalasia before and after Heller’s myotomy.
A, Preoperative manometry showed simultaneous contractions of the esophagus, suggesting no pulsive peristalsis. B, Esophageal
manometry revealed peristaltic contractions seven years after Heller’s myotomy.
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DISCUSSION
Achalasia is an uncommon disease. Although there are no
epidemiological data in China, its incidence is one per
100 000 population in Western countries[13-16]. The major
pathophysiological changes of achalasia are aperistalsis of the
smooth muscle portion of the esophagus and absent or
incomplete relaxation of LES with swallowing. Neuroanatomic
data suggest ganglion cell is degenerated in the esophageal
myenteric plexus. Although the cause of achalasia is unknown,
it has been hypothesized to be related to class II HLA antigen
DQw1[16], and herpes zoster[17] or measles virus infections[18].
The finding of antimyenteric neuron antibodies in achalasia
patients has shown it is an autoimmune pathogenesis[19].
In general, aperistalsis of the esophagus in achalasia patients
is not reversible after esophageal myotomy. For this reason,
its treatment usually aims at the reduction of LES resting
pressure. In the currently used methods, medication and dilation
have been found to have a certain efficacy, but the duration of
dysphagia relief was short[20,21]. Thus, up to now, myotomy
has been the first choice for achalasia. In the present study,
both LES resting pressure and clinical score were significantly
decreased after Heller’s myotomy, and 84.5% of patients had
a good or excellent relief of dysphagia. This figure was
consistent with other reports[22,23]. Furthermore, the relief of
clinical symptoms was permanent after Heller’s myotomy in
the present study. In contrast, the effective relief of symptoms
has been reported to present in only 15%-30% of patients one
year after intra-sphincter injection of botulium toxin[3,24], and
in 50% of patients one year after pneumatic dilatation[3].
Our results of esophageal manometry showed that resting
pressure of the esophageal body was also decreased along with
the drop of LES pressure after esophageal myotomy. This may
be resulted from the reduction or disappearance of intraesophageal content after Heller’s myotomy. Generally,
aperistaltic esophagus could not become peristaltic after Heller’s
myotomy. However, we found that aperistaltic esophagus
resumed peristalsis in 4 patients at 20 months, 7, 15 and 20
years after surgery, respectively. In these patients, the mean time
of dysphagia was 1.1 years (range 2 months to 8 years) before
surgery, which was shorter than that in the entire group (4.8
years), and there were 2 patients with moderate dilation of the
esophagus and 2 with mild dilation. Although the reason is
unknown, this finding indicates that it is potential for a few
achalasia patients to resume their esophageal peristalsis after
Heller’s myotomy. Chen and colleagues[25] found that the return
of peristalsis was seen mainly in patients with a short clinical
evolution, and a little esophageal dilation with preserved contractile
capacity. Therefore, we suggest that Heller’s myotomy should
be performed as early as possible once achalasia is diagnosed.
In the present study, DeMeester scores had no significant
changes after Heller’s myotomy compared with preoperative
values. It was reported that gastroesophageal reflux seldom
occurred in patients with achalasia before Heller’s myotomy,
and the reasons for higher DeMeester scores in aperistaltic
esophagus were due to the increase of lactic acid resulted from
fermentation of retained food in the esophagus[26,27]. In the
present study, 24-hour esophageal pH monitoring showed that
DeMeester scores were above the normal level in 33.3% of
patients before surgery, which is higher than the incidence in
normal populations. After Heller’s myotomy, gastroesophageal
reflux may occur because of the destruction of anti-reflux
barrier. Our results also showed that the overall incidence of
gastroesophageal reflux was 45.5% in patients undergoing
Heller’s myotomy. In the literature, the corresponding figure
was 25% in those who had undergone esophageal myotomy
in combination with anti-reflux procedure[28].
In the present study, 3 (1.7%) patients developed squamous
cell carcinoma, while the reported incidence varied between
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1.7% and 20%[22,29]. Ribeiro et al[30] indicated that chronic
irritation of the esophagus appeared to participate in the process
of carcinogenesis in patients with achalasia. Although
esophageal emptying has been significantly improved after
Heller’s myotomy, it could not reach normal level because of
the aperistaltic esophagus. For this reason, epithelial hyperplasia
of the esophagus caused by chronic irritation before surgery
may develop into cancer after surgery. Thus, the incidence of
squamous cell carcinoma in achalasia patients who have
undergone Heller’s myotomy is still higher than that in normal
population. For this reason, esophagoscopy should be
performed for achalasia patients before surgery and at
postoperative follow-up to rule out cancer.
It has been a controversy whether an anti-reflux procedure
should be performed with Heller’s myotomy[31]. In the present
study, the postoperative incidence of gastroesophageal reflux
in patients who underwent Heller’s myotomy in combination
with antireflux procedure was 27.3% compared to 63.6% in
those undergoing Heller’s myotomy only. In addition,
esophagitis was found in 46.7% of patients at postoperative
follow-up, and most of them might be resulted from
gastroesophageal reflux. However, there were no significant
differences in DeMeester and clinical scores between Heller’s
myotomy only and myotomy in combination with antireflux
procedure. Esophageal bleeding resulted from gastroesophageal
reflux occurred in one patient who underwent myotomy alone
and severe dysphagia occurred in 2 patients who underwent
myotomy in combination with anti-reflux procedure due to
scar formation around the abdominal segment of the esophagus.
Therefore, there is no overwhelming evidence to indicate
myotomy in combination with anti-reflux procedure is better
than myotomy only for achalasia, and a large number of patients
should be studied randomly before the dispute is settled. In our
experience, partial rather than total fundoplication should be
performed with myotomy because aperistaltic esophagus has a
poor emptying ability, and total fundoplication hinders
esophageal transit more severely than partial fundoplication does.
Up to now, modified Heller’s myotomy is still the best
choice for achalasia because of its high rate of symptom relief
and permanent efficacy. Heller’s myotomy in combination with
antireflux procedure could stop gastroesophageal reflux to a
certain extent, but a large number of patients should be studied
randomly to further demonstrate its efficacy.
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