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Abstract

Background: Esophageal achalasia is a defective relaxation of the 
lower esophageal sphincter with a loss of esophageal peristalsis 
causing dysphagia. Treatment can be Heller myotomy, pneumatic 
balloon dilation, Botox injections, peroral endoscopic myotomy 
(POEM) or medical. The main objective of the study was to meas-
ure the extent of post-treatment dysphagia depending on the type of 
treatment.

Methods: This was a retrospective study conducted at the Centre 
Hospitalier de l’Universite de Montreal (CHUM) between 2011 and 
2017. All patients with manometric diagnostic of achalasia in our 
department were included. Data were collected with the electronic 
health record and a standardized post-treatment telephone survey to 
evaluate the extent of dysphagia and the use of proton pump inhibitor 
(PPI).

Results: A total of 169 patients were included. The most frequent 
treatments were Heller myotomy (60%), Botox injection (18%) and 
endoscopic balloon dilation (16%). There was a significant differ-
ence in the management of patients treated at the CHUM and outside 
the CHUM for the frequency of pneumatic dilation (28 vs. 7%; P = 
0.001) and Heller myotomy (49 vs. 69%; P = 0.02). An Eckardt score 
≤ 3 was found in 80% of patients. No significant score difference was 
found between the CHUM and outside CHUM groups or between 
the different treatments. The post-treatment use of PPI was of 49% 
and was not significantly different depending on the site or the type 
of treatment.

Conclusion: Heller myotomy stays the most frequent treatment, es-
pecially outside our tertiary center. The rate of post-treatment dys-
phagia is low no matter the treatment choice. The use of PPI stays 
frequent regardless of the management site or the type of treatment 
used.

Keywords: Esophageal achalasia; Management in Quebec; Eckardt 
score

Introduction

Primary esophageal achalasia is caused by an inflammatory and 
degenerative process of myenteric plexus neurons, causing a 
deficit of lower esophageal sphincter (LES) relaxation during 
swallowing and loss of peristalsis in the esophagus. The cause of 
this degeneration is unknown [1]. The annual incidence is about 
1 per 100,000 and affects men and women of all ages, most often 
between the ages of 30 and 60 [2]. The main symptoms are dys-
phagia with solids and liquids, regurgitation of undigested food 
or saliva, chest pain and weight loss [3]. The diagnosis is made 
by esophageal manometry, which shows the lack of LES relaxa-
tion and loss of esophageal peristalsis [4]. Secondary achalasia 
is caused by several diseases such as amyloidosis, sarcoidosis, 
Chagas disease and several neoplasms, causing an esophageal 
motor disorder like primary achalasia [5]. The treatment then 
depends on the cause of the secondary achalasia.

There are several types of treatment that aim at reducing 
the tone of the LES. Surgical treatment with Heller myotomy 
is the treatment of choice because of its effectiveness and du-
rability [6]. Botulinum toxin injection is reserved for patients 
who cannot undergo invasive treatment; it is less effective in 
the long term than other treatments as more than half of the 
patients require a second injection after 6 - 12 months [7]. En-
doscopic balloon dilatation is more effective and more durable 
than Botox [6]. It can be offered as an alternative to surgery. 
According to some studies, it is not inferior to Heller myotomy 
in the short term [8], but loses its effectiveness after 5 - 10 
years [9]. Peroral endoscopic myotomy (POEM) is the newest 
treatment for achalasia and is less invasive than Heller my-
otomy. Current data do not show any difference between this 
endoscopic method and Heller myotomy with respect to com-
plications and short-term success rate [10, 11]. Medical treat-
ment with a nitrate derivative or a calcium channel blocker 
is generally reserved for patients with few symptoms or non-
surgical candidates, as this is the least effective treatment. With 
any given treatment, up to 20% of patients will require a sec-
ond treatment after 5 years [3].

The efficacy of treatment is assessed using the Eckardt 
score. It evaluates the four main symptoms of achalasia: dys-
phagia, regurgitation, retrosternal pain and weight loss, graded 
from 0 to 3. An Eckardt score of ≤ 3 is considered a clinical 
success [5].

The Centre Hospitalier de l’Universite de Montreal 
(CHUM) is a tertiary center in the Montreal area. A large part 
of the manometries of the region are carried out in our center, 
but treatment is done in the hospitals that referred the patients. 
Prior to this study, we did not have data on the treatments and 
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their success rate after patients are diagnosed at the CHUM. 
The main objective of this study was to determine the impor-
tance of residual dysphagia after treatment according to the 
type of treatment received and the place of care. The secondary 
objectives were to determine the type of treatment received at 
the CHUM compared to other hospitals in the region, to evalu-
ate the need for a second treatment and to quantify post-treat-
ment proton pump inhibitor (PPI) intake.

Materials and Methods

This was a retrospective study from January 2011 to Decem-
ber 2017. All patients diagnosed with esophageal achalasia in 
the CHUM neurogastroenterology and digestive motility unit 
were included.

The study was approved by the Ethics Committee of the 
CHUM Research Center and the Institutional Review Board.

All patients diagnosed with achalasia as indicated on the 
manometry report were included in the study and their electron-
ic record was reviewed. Age, gender and manometric data were 
obtained using electronic records. All patients were contacted 
by telephone in two stages, in 2013 for the manometry from 
2011 to 2012 and in 2018 for the manometry from 2013 to 2017. 
All patients were asked the same standardized questionnaire to 
collect information on the treatments received (type, number, 
place and year of treatment). The post-treatment Eckardt score 
at the time of the telephone questionnaire was obtained. The in-
take of PPI was also questioned. The delay between the onset of 
symptoms and the manometric diagnosis was obtained only for 
patients who were questioned less than 1 year after diagnostic 
manometry, thus minimizing memory bias.

The collected data were analyzed with the XLSTAT soft-
ware for Microsoft Excel. The average Eckardt score at the 
CHUM was compared to the outside-CHUM score by a t-test. 
The analysis was also repeated for the different treatments 

by comparing the data collected 1 - 2 years vs. 3 - 5 years 
after treatment. An analysis of variance (ANOVA) was done 
to compare the post-treatment Eckardt score depending on 
the type of treatment. The types of treatments performed at 
CHUM vs. outside-CHUM were compared using a Chi-square 
test. This test was also used to compare PPI intake and for the 
need of a second treatment depending on location and type 
of treatment. The significance level used was 5%. When the 
Chi-square result was statistically significant, we performed 
post-hoc pairwise comparisons with a Bonferroni correction.

Results

A total of 285 patients were screened in the study. Of the pa-
tients, 34% were not reachable by phone (change of address or 
death), and 6% of patients were excluded because they refused 
to participate or could not communicate by telephone (deaf-
ness, language barrier or cognitive impairment). Sixty percent 
of patients (n = 169) were included in the study.

Patients’ characteristics

The mean age of the patients was 56 ± 17 years with 53% of 
men (Fig. 1). The age and sex of patients depending on the 
treatment received are shown in Table 1. The unreachable 
group was not different in terms of age and sex (59 ± 21 years 
with 54% men, NS). The average time between onset of symp-
toms and diagnosis was 24 ± 24 months. The most commonly 
reported symptom was dysphagia (67%), followed by block-
ing sensation (23%), weight loss (23%) and reflux (16%).

Twenty-two percent (n = 38) did not receive treatment for 
a variety of reasons: patient refusal, mild symptoms, or waiting 
for treatment. Of the treated patients, 47% (61) were treated at 
the CHUM.

Figure 1. Age distribution of patients with esophageal achalasia.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org684

Esophageal Achalasia in Quebec J Clin Med Res. 2019;11(10):682-689

Treatments received

Overall, 60% had a Heller myotomy, 18% Botox injection, 
16% dilation, 3% POEM and 2% medical treatment. The type 
of treatment was decided by the treating gastroenterologist 
with the patient’s consent [5].

Eckardt score

The average post-treatment Eckardt score was 2.24, all treat-
ments combined. Overall, 80% of patients achieved an Eckardt 
score ≤ 3 (Fig. 2). Eckardt scores were not significantly differ-
ent regardless of the type of treatment received (Fig. 3). Eck-
ardt scores obtained 1 - 2 years after treatment were compared 
to those obtained 3 - 5 years after treatment. No significant 
difference was observed for the Eckardt score between these 
post-treatment delays (Fig. 4).

Post-treatment PPI intake

Post-treatment PPI intake was 49%, all treatments combined. 
The percentage of patients taking PPIs was not significantly 

different regardless of the treatment received (Fig. 5). PPI in-
take was greater 3 - 5 years after treatment than 1 - 2 years 
(36% vs. 67%, P < 0.001) (Fig. 6).

Second treatment

The need for a second treatment was 24% for all treatments 
combined. It was significantly lower in the Heller myotomy 
group (Heller myotomy versus dilation, 6% vs. 76%, P < 0.001; 
Heller myotomy versus Botox, 6% vs. 50%, P < 0.001) (Fig. 7).

Treatment at CHUM vs. outside CHUM

The choice of treatments was significantly different between the 
group of patients treated at the CHUM or outside the CHUM. 
Heller myotomy was significantly less frequent in the CHUM 
than outside CHUM (49 vs. 69%, P = 0.001), whereas endoscop-
ic dilatation was significantly more frequent in the CHUM than 
outside CHUM (28 vs. 7%, P = 0.02). The frequency of Botox 
injections, medical treatment and POEM was not significantly 
different between CHUM and outside the CHUM (Fig. 8).

There was no significant difference for the Eckardt scores 

Table 1.  Characteristics of Patients Depending on the Type of Treatment Received

Heller myotomy Botox injection Dilation POEM Medical treatment
Patients, n (%) 79 (60) 24 (18) 22 (16) 4 (3) 3 (2)
Mean age, years 51 68 54 56 62
Male sex, n (%) 37 (47) 11 (46) 16 (73) 3 (75) 1 (33)
Female sex, n (%) 42 (53) 13 (54) 6 (27) 1 (25) 2 (67)

POEM: peroral endoscopic myotomy.

Figure 2. Eckardt score distribution after treatment of esophageal achalasia.
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(Fig. 9) nor the post-treatment PPI intake (Fig. 10) between the 
groups treated at the CHUM and outside the CHUM.

Discussion

This study examined the treatments results for esophageal 
achalasia in the Montreal area of Quebec. It concerned a long 
period of observation (7 years) and allows, for the first time 

in Quebec, to objectify differences in care between a tertiary 
center and secondary or community centers.

Our study demonstrated that post-treatment symptomatol-
ogy was equivalent regardless of the site of care or the type of 
treatment (Heller myotomy, balloon dilatation or Botox injec-
tion). Wang’s meta-analysis showed a higher initial remission 
rate for dilatation vs. Botox and for Heller myotomy vs. dilation 
[5]. In contrast, several other studies did not demonstrate a dif-
ference between dilatation and Heller myotomy, which concurs 

Figure 4. Comparison of post-treatment Eckardt score depending on the delay after the treatment for esophageal achalasia.

Figure 3. Comparison of post-treatment Eckardt score depending on the type of treatment for esophageal achalasia.
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with the results of our study [4, 12, 13]. No significant differ-
ence was found between Eckardt scores 1 - 2 years versus 3 - 5 
years after treatment, but there was a trend towards increasing 
the Eckardt score for Botox after 3 - 5 years. This trend is prob-
ably due to the decline in Botox efficacy with time, which is 
demonstrated in several studies. The remission rate decreases 
from 70% at 3 months to 41% at 12 months according to Stav-
ropoulos et al [2], and from 48% at 1 year to 9% at 5 years ac-
cording to Jung et al [7]. Several studies also show an efficacy 
loss for dilation after 5 - 6 years [1-3, 7, 14], which has not been 

demonstrated in our study. This could be explained by the fact 
that there is less than 5 years of follow-up for most patients.

In our study, the need for a second treatment was higher 
following a dilation or injection of Botox than post-Heller 
myotomy. These results are consistent with the literature with 
more than 50% recurrence of symptoms at 1 year after Bo-
tox injection according to Patel et al [1]. A meta-analysis also 
demonstrated that more than one-third of dilated patients had 
a relapse requiring a second treatment. It is possible that these 
additional treatments lowered the Eckardt scores 3 - 5 years af-

Figure 5. Percentage of patients taking proton pump inhibitor depending on the type of treatment for esophageal achalasia.

Figure 6. Percentage of patients taking proton pump inhibitor depending on the delay after the treatment for esophageal acha-
lasia.
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ter dilatation and Botox, suggesting that these treatments were 
as effective as Heller myotomy.

In our study, nearly half of patients took post-treatment 
PPI, regardless of the type of treatment received or the site 
of management. This proportion may seem quite high com-
pared to post-treatment gastroesophageal reflux (GERD) rates 
reported in the literature. GERD rates of 15-35% are reported 
post-dilatation and 10-40% post-Heller myotomy [2, 4, 12]. 
Novais et al have demonstrated the presence of GERD post-
treatment with the help of pH-metry. They demonstrated a 
higher rate of GERD after dilatation than after Heller myoto-
my (31% vs. 5%, P = 0.0001). However, the epigastric burning 
sensation was independent of the result of pH-metrics. Of the 
patients included in the study, 44% had a burning sensation 
and 40% of those with negative pH-metrics still had a burning 
sensation [5]. In our study population, PPIs are likely to be 
prescribed because of patients’ symptoms rather than an objec-

tive test for GERD (pH-metrics), which may explain the high 
proportion of patients on post-treatment PPI.

The management has been different between our tertiary 
center and other centers. More dilations were performed in the 
tertiary center, while there were more surgical myotomies else-
where. This could be explained by a greater endoscopic expe-
rience of tertiary center gastroenterologists. Physicians from 
other centers may have had a little less experience at this level 
and referred more often to surgery.

One of the strengths of our study is its 7-year duration and 
its relatively high number of eligible patients. About half of 
the patients were treated in tertiary centers and the other half in 
secondary or community centers in various regions of Quebec.

The demographics of our study correlate well with the 
population suffering from achalasia [2]. Thus, the external va-
lidity of this study seems appropriate. One of the limitations of 
this study is the relatively high proportion of lost to follow-up, 

Figure 7. Percentage of patients needing a second treatment depending on the type of treatment for esophageal achalasia.

Figure 8. Comparison of the management of patients treated at the CHUM vs. outside CHUM for esophageal achalasia.
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which can create a selection bias.
In conclusion, Heller myotomy remains the most frequent 

treatment, especially outside our tertiary center. The rate of 
post-treatment dysphagia remains low, regardless of the type 
of treatment or the site of management. The need for a second 
treatment is higher after dilatation and Botox than after Heller 
myotomy. PPI intake is high regardless of the type and site of 
treatment, although its relevance has not been evaluated.

Key messages

Esophageal achalasia can be managed with many different 

treatments and we do not know the type of treatments offered 
in Quebec and their efficacy.

In our study, we found that Heller myotomy stays the most 
frequent treatment, especially outside the CHUM, a tertiary center.

We did not find a significant difference for the post-treat-
ment Eckardt score depending on the type of treatment, but the 
need for second treatment was higher after Botox and endo-
scopic dilation than Heller myotomy.
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