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Achalasia is an esophageal motor disorder that is 
characterized clinically by dysphagia, chest pain, and 
regurgitation of undigested food. These symptoms result 
from the absence of esophageal peristalsis combined 
with a defective relaxation of the lower esophageal 
sphincter.[1] Currently, treatment consists mainly of 
endoscopic pneumatic dilation  (PD) or laparoscopic 
Heller’s myotomy  (LHM). For many years, repeated 
endoscopic pneumatic dilation has been the treatment 

of choice, leading to therapeutic success in 70%-80% of 
cases.[2] Although the debate about the long-term efficacy 
of pneumatic dilatation remain, comparing pneumatic 
dilation to laparoscopic myotomy, Boeckxstaens et  al. 
have recently showed no difference in symptoms or LES 
pressures in 200 patients at 2 years and suggest that graded 
dilation starting with a 30-mm balloon is a reasonable 
protocol for pneumatic dilation.[3] In this study, the rate 
of therapeutic success with pneumatic dilation was 90% 
after 1 year of follow-up and 86% after 2 years, as compared 
with a rate with LHM of 93% after 1 year and 90% after 
2 years (P = 0.46).

There are no reported data about clinical characteristics or 
efficacy of pneumatic dilatation in Saudi achalasia patients. 
The aim of this study was to evaluate the long-term efficacy 
of pneumatic dilatation in Saudi achalasia patients and to 
identify their satisfaction post-PD.

ABSTRACT

Background/Aims: Pneumatic dilatation (PD) is one of the effective treatments of achalasia. The aim of this 
study was to evaluate the efficacy of pneumatic dilation and patient satisfaction in Saudi achalasia patients. 
Patients and Methods: We have retrospectively recruited patients with confirmed achalasia, who underwent at 
least one dilatation session from January 1990 to January 2010 at a single tertiary center. Symptoms, including 
weight loss, dysphagia, retrosternal pain, and regurgitation, were assessed with the use of the Eckardt 
score (which ranges from 0 to 12, with higher scores indicating more pronounced symptoms). All patients were 
called and asked about their Eckardt score in addition to their satisfaction score post the dilatation procedure. 
The primary outcome was therapeutic success (Eckardt score ≤ 3) and patient satisfaction at the time of their 
calls. The secondary outcomes included the need for retreatment and the rate of complications. Results: 
A total of 29 patients were included, with a mean age of 40.30 (95% CI: 36.1-44.6) and 55.2% of them were 
males. The mean of the pre-dilatation Eckardt score was 8.3 (95% CI: 7.2-9.4), which dropped to 2.59 (95% CI: 
1.7-3.5) after PD (P < 0.01) with a clinical remission of 76.7% after the first dilatation and a total failure in two 
patients (7%) after the third dilatation. The mean number of dilatations was 1.3 (95% CI: 1.1-1.5) where 50.7% 
required one dilatation, 19.2% required two dilatations, and 30.1% required three dilatations. The mean of the 
symptoms-free period was 53.4 months (SD 52.7, range 1-180) with symptoms recurring in 35% of patients 
within 2 years. The mean of post-PD patient satisfaction was 7.45 (95% CI: 6.2-8.7). Perforation, which was 
treated conservatively, occurred in one patient (3.5%), whereas bleeding occurred in two patients (7%). Age 
or gender was not found to be a predictor of Eckardt score improvement on multivariate linear regression 
analysis. Conclusion: PD is an efficacious procedure in Saudi achalasia patients with a very good overall 
patient satisfaction with 53.4 months of symptoms-free period after a successful dilatation.
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PATIENTS AND METHODS

Study population
Records of achalasia patients at King Khalid University 
Hospital between 1990 and 2010 were identified through our 
endoscopy reports. The inclusion criteria were patient age 
18 years or older with achalasia confirmed by manometry and 
those who underwent at least one single session of pneumatic 
dilatation (PD). The exclusion criteria were a prior esophageal 
or gastric surgery or insufficient chart data or patients who 
could not be contacted or refused to participate. Unfortunately, 
a large number of patients either opted to be excluded, or 
fulfilled the exclusion criteria. The diagnosis of achalasia 
was made on the basis of the absence of peristalsis and on 
impaired relaxation of the lower esophageal sphincter (nadir 
pressure of ≥ 10 mmHg during swallow-induced relaxation) 
on esophageal manometry. The following were recorded: 
Patients’ demographics, clinical symptoms, and details of 
therapeutic procedures (PD), including size of the balloon, 
number of PDs, and complications.

Cross-sectional follow-up evaluation
In May 2012, to determine clinical response or recurrence 
and patient satisfaction, a cross-sectional evaluation was 
performed by using a structured telephone interview. The 
interview included questions about the Eckardt score 
variables at the time of the call and the patients were 
asked about their level of satisfaction. Eckardt score is the 
sum of the symptom scores for dysphagia, regurgitation, 
and chest pain (with a score of 0 indicating the absence 
of symptoms, 1 indicating occasional symptoms, 2 
indicating daily symptoms, and 3 indicating symptoms at 
each meal) and weight loss (with 0 indicating no weight 
loss, 1 indicating a loss of <5 kg, 2 indicating a loss of 
5-10 kg, and 3 indicating a loss of >10 kg).[4] Thus, the 
maximum score on the Eckardt scale, indicating the most 
pronounced symptoms, is 12; patients were considered to 
have reached clinical remission if the total symptom score 
was ≤ 3. A symptom score >3 defined recurrence or failure 
to achieve clinical remission. Patient’s post-PD satisfaction 
was rated according to a scale from 0 to 10 where 0 was not 
satisfied at all and 10 was very much satisfied.

Pneumatic dilation
Upper endoscopy was performed under conscious sedation. 
A Rigiflex balloon passed over a guidewire that was centered 
across the gastroesophageal junction under fluoroscopy 
or directly under endoscopy guidance and distended to 
7-12 psi  (to obliterate the waist) for 60 s. The smallest 
balloon (30 mm) was used first. For failures, a 35-mm balloon 
was used after at least 4 weeks, followed by a 40-mm balloon 
if necessary. The Institutional Review Board approved the 
study protocol in September 2011.

Statistical analysis
All patients who did not answer their calls or refused to 
participate in the study were excluded from the analysis. 
Categorical variables were compared with the use of the 
Chi-square test. Continuous variables are presented as 
means (with 95% confidence intervals) and were compared 
with the use of Student’s t test. A P < 0.05 was considered 
statistically significant.

RESULTS

Eighty-five achalasia patients who had undergone pneumatic 
dilatation were reviewed. Fifty-six of them were excluded 
for these reasons: Incomplete data or refusal to participate 
in the study. A total of 29 patients were included, with a 
mean age of 40.30 (95% CI: 36.1-44.6), 55.2% of them were 
males. All patients presented with dysphagia (mean was 3.9 
pre-dilatation which was dropped to 1.8 post-dilatation post 
PD, P < 0.01), 55.5% complained of daily regurgitation, 
44.8% of patients lost more than 10 kg, 24.1% complained 
of daily heartburn and 20.7% complained of daily chest 
pain [Table 1].

The mean of the pre-dilatation Eckardt score was 8.3 (95% 
CI: 7.2-9.4), which dropped to 2.59 (95% CI: 1.7-3.5) after 
PD (P < 0.01) with a clinical remission of 76.7% after the first 
dilatation and a total failure in two patients (7%) after the 
third dilatation [Table 2]. The mean number of dilatations 
was 1.3  (95% CI: 1.1-1.5), 50.7% required one dilatation, 
19.2% required two dilatations, and 30.1% required three 
dilatations. The mean of the symptoms-free period was 
53.4 months (SD 52.7, ranges 1-180) with symptoms recurring 
in 35% of patients within 2 years [Figure 1]. The mean of 
post-PD patient satisfaction was 7.45 (95% CI: 6.2-8.7) [Table 3]. 
Perforation, which happened after the first dilatation (35 mm) 
and was treated conservatively, occurred in 1 patient (3.5%), 
whereas minor bleeding occurred in two patients (7%). Neither 
age (above 40 years) nor gender was found to be a predictor of 

Figure 1: Symptoms-free period after pneumatic dilatation
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established. In a multicenter trial comparing PD to LHM, 
Boeckxstaens et al. had concluded that these two treatment 
modalities had equivalent therapeutic success after 2 years.[3] 
Yet, the long-term durability of either procedure is difficult 
to extrapolate.

Using a reduction in Eckardt symptom score to 3 or less as 
the criterion for treatment success, we found a very good 
success rate after one single PD (76.7%), which reached 93% 
after three dilatations with a long-term remission of 50% (a 
mean of 53.4 months of symptoms-free period) and an overall 
excellent satisfaction rate after PD. Although, the sample 
size was small, this is the first study addressing the efficacy 
and the patient satisfaction after PD in achalasia patients 
among Arabs. Among 209 patients (111 men; mean age, 51.2) 
with achalasia who were treated with three consecutive PD 
up to 40 mm, Huselmans et al. found that PD yielded good 
to excellent outcomes in 72% of patients after 70-month 
of follow up and treatment satisfaction in more than 80% 
of patients.[6] In this study, the effectiveness of treatment 
was evaluated by using a different method, symptom-based 
Vantrappen criteria, which describe treatment outcomes as 
excellent when the patient is completely free of symptoms and 
poor outcome when symptoms occur more than once a week, 
accompanied by weight loss or regurgitation.[7] In another 
long-term follow up study published by Karamanolis et al., 
51% of their patients continued to be in clinical remission 
more than 15 years after the initial PD but it was obvious that 

Table 1: Patients’ pre-dilatation characteristics
Variable Mean 95% CI
Age (years) 40.3 36.1-44.6
Gender (%)

Males 55.2 35.9-74.4
Females 44.8 25.6-64.1
Known to have GERD* 34.5 16.1-52.9

Frequency of heartburn (%)
None 44.8 25.6-64.1
Occasional 31.0 13.1-48.9
Daily 3.4 0.1-10.5
Several times a day 20.7 5.0-36.4

Frequency of dysphagia (%)
Daily 10.3 0.1-22.1
Several times a day 89.7 77.9-100

Frequency of chest pain (%)
None 37.9 19.1-56.7
Occasional 41.4 22.3-60.4
Daily 6.9 0.1-16.7
Several times a day 13.8 0.4-27.1

Frequency of regurgitation (%)
None 20.7 5.0-36.4
Occasional 13.8 0.4-27.1
Daily 17.2 2.6-31.9
Several times a day 48.3 28.9-67.6

Amount of weight loss (%)
None 31.0 13.1-48.9
Less than 5 kg 6.9 0.1-16.7
5-10 kg 17.2 2.6-31.9
>10 kg 44.8 25.6-64.1

Eckardt score 8.3 7.2-9.4
*GERD: Gastroesophageal refl ux disease

Table 2: Clinical outcomes after pneumatic dilatation
Number of dilatations 1.3
Duration of being symptoms free (months) 53.4
Post-dilatation Eckardt score 2.59 (95% CI: 1.7-3.5) 
Clinical remission after the fi rst dilatation 76.7%
Failure rate 7%
Perforation 3.5%
Bleeding 7%

Table 3: The mean satisfaction score postdilatation 
stratifi ed by symptoms

Variable Mean satisfaction 95% CI
Overall satisfaction 7.4 6.2-8.7
Males 6.6 4.6-8.6
Females 8.5 7.4-9.6
Number of dilatations

Those requiring one dilatation 8.2 7.0-9.4
Those requiring two dilatation 5.8 2.2-9.4
Those requiring three dilatation 3.5 0.1-10.7

Eckardt score improvement on multivariate linear regression 
analysis [Table 4].

DISCUSSION

Pneumatic dilation and surgical myotomy are recommended 
as the most appropriate treatment choices to obtain 
long-term responsiveness.[1,5] Controlled trials that support 
this notion are almost nonexistent, which is mainly 
attributable to the low incidence of this disorder. Multiple 
trials have compared these methods, with different success 
rates, although the superiority between them is not well 

Table 4: Predictors of improvement in Eckardt score 
on univariable linear regression

Variables P value
Age 0.41
Sex 0.14
Number of dilatations 0.33
Predilatation Eckardt score 0.00001
Predilatation heartburn 0.20
Predilatation dysphagia 0.85
Predilatation weight loss 0.007
Predilatation chest pain 0.003
Predilatation regurgitation 0.08
Duration of being free of symptoms 0.38
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the long term success rate of PD seems to drop progressively 
with time.[8] Again, to evaluate the effectiveness of PD, they 
have used a different grading system. Consistent with our 
findings, Allescher et al. have reported that 45% of patients 
treated successfully by PD were still symptom-free after 
48 months.[9] Their study was a prospective one and had a 
sample size (n = 14). However, Kadakia and Wong reported 
a success rate of 79% with a mean follow up of 47 months,[10] 
and Katz et al. showed that even after a mean follow up of 
6.5 years, PD was still successful in 85% in 72 patients.[11] This 
figure contrasts with the findings of West et al. who reported 
a success rate of 40% in patients treated more that 15 years 
ago.[12] The discrepancy between the success rates can be 
attributed mainly to the criteria used to define success. In 
particular, if efficacy is defined as the lack of need for any 
subsequent intervention, the success rate with pneumatic 
dilation is much lower than that with surgery. The use of 
repeated dilations to treat recurrent symptoms is, however, 
a generally accepted strategy in clinical practice and leads 
to excellent control of symptoms, even during long-term 
follow-up. In a meta-analysis of randomized controlled 
treatment trials for achalasia, Wang et al. showed that there 
were significant differences in remission rate (laparoscopic 
myotomy 95.0% vs. pneumatic dilation 77.8%, P = 0.001) 
and relapse rate (laparoscopic myotomy 5.1% vs. pneumatic 
dilation 35.71%, P = 0.007), indicating that laparoscopic 
myotomy offered better clinical result than pneumatic 
dilation.[13] However, this meta-analysis had been challenged 
by a large and more recent randomized prospective trial, 
where Boeckxstaens et al. showed that after 2  years of 
follow-up, LHM, as compared with PD, was not associated 
with superior rates of therapeutic success.[3]

The 2-year success rate of 58% in our patients treated 
with “on demand” PD is in agreement with previous 
publications showing efficacy ranging from 35% to 93%.
[8,14,15] Variation of success rates is possibly due to different 
use of PD protocol “serial vs. on demand,” methods of 
assessment “Eckardt score vs. others” and different periods 
of follow-up.

Previous studies have identified younger age (<40 years) 
and higher pressure at the lower esophageal sphincter after 
treatment has been reported as predictors of a negative 
outcome with PD.[3,6,15] We did not find any significant 
predictors of negative outcome, which is probably secondary 
to the size of our sample.

A small number of complications encountered with PD. 
Longitudinal transmural perforation of the esophageal 
body above the lower esophageal sphincter is the major 
complication of PD, occurring in approximately 0.5%-6% of 
cases.[7,16] In our study, only one perforation occurred, which 
was treated conservatively.

A potential shortcoming of this study results from its 
retrospective design, small sample size, and its limitation 
to patients seen at a single center. Strengths of the study 
include the uniform treatment and follow-up modality, strict 
methodology, and the long-term follow-up of both efficacy 
and the patient satisfaction rate.

CONCLUSION

PD is an efficacious procedure in Saudi achalasia patients 
with a very good overall patient satisfaction with 53.4 months 
of symptoms-free period after a successful dilatation.
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