
World J Pediatr, Vol 5 No 1 . February 15, 2009 . www.wjpch.com

56

World Journal of Pediatrics

O
riginal article

Author Affi liations: Department of Pediatrics, Shanghai Ruijin Hospital 
Affi liated to School of Medicine, Shanghai Jiaotong University, Shanghai 
200025, China (Zhang Y, Xu CD); Digestive Functional Exploration 
Department, Necker Children's Hospital, Paris, France (Zaouche A); 
Department of Pediatric Surgery, Shanghai Xinhua Hospital Affi liated to 
School of Medicine, Shanghai Jiaotong University, Shanghai, China (Cai W) 

Corresponding Author: Chun-Di Xu, Department of Pediatrics, Shanghai 
Ruijin Hospital Affi liated to School of Medicine, Shanghai Jiaotong 
University, Shanghai 200025, China (Tel: +86-21-64370045; Email: 
chundixu@hotmail.com) 

doi:10.1007/s12519-009-0010-9
©2009, World J Pediatr. All rights reserved.

Background: Esophageal achalasia is a rare disease 
and there have been very few reports about it, especially 
in children. We reviewed our experience in dealing with 
esophageal achalasia in 13 children. 

Methods: Thirteen children (6 boys and 7 girls), who 
had been diagnosed with achalasia over a 12-year period 
between May 1993 and October 2005, were analysed with 
regard to clinical manifestations, esophageal manometry, 
endoscopic fi ndings, and treatment. Their age ranged 
from 3 years to 14 years and 5 months (average 10.3 
years) at the time of diagnosis. 

Results: In the 13 children, 3 had a family history 
of esophageal achalasia, 2 of them were sisters. All the 
3 children suffered from achalasia/alacrimia/ACTH 
defi ciency. Dysphagia was the most common symptom 
in the affected children. Vomiting/regurgitation, 
retrosternal pain, retarded growth, and respiratory 
symptoms were also observed in some patients. Heller's 
esophagocardiomyotomy was performed in 9 (69.23%) 
children, among whom 3 had an antirefl ux operation 
at the same time. In the remaining 4 children, 3 
received a pneumatic dilatation and 1 received regular 
administration of nifedipine. Twelve patients were 
followed up: 8 patients by surgery were cured and have 
been in perfect condition until now, 3 patients recovered 
fairly, and 1 patient showed improvement.

Conclusions: Esophageal manometry combined with 
X-ray examination proves to be an effective diagnostic 
method for achalasia. It is also effective in evaluating the 

result of treatment. Heller's esophagocardiomyotomy is a 
treatment of choice for children with achalasia because of 
its safety and long-term effective results after surgery.
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Introduction

Esophageal achalasia is a rare disease in children 
and adolescents with unknown cause, and 
the estimated incidence was 0.11 per 100 000 

children.[1] In 1674 Thomas Willis fi rst described this 
disease as "The mouth of the stomach being always 
closed, either by a tumor or palsy, nothing could be 
admitted into the ventricle unless it was violently 
opened".[2] Regarding the cause of this disease, the 
most widely accepted theory is a loss of myenteric 
neurons controlling esophageal smooth muscle.[3] 
However, "Cruz trypanosomiasis" has been suspected 
as a possible cause of the disease.[4] Hence it is diffi cult 
to prescribe radical treatment for this disease without 
knowing the defi nite cause, and the therapeutic effect 
is diffi cult to be ascertained.

Reports of this disease are limited because of its 
extraordinary low incidence in children especially in 
China where documented cases are rare. We analyzed 
some documented cases of this disease, and hope the 
results of this analysis can serve as a useful reference 
in the diagnosis of esophageal achalasia in our practice.

Methods
Between May 1993 and October 2005, 13 children with 
achalasia were diagnosed in Shanghai Ruijin Hospital and 
Necker Children's Hospital of Paris, including 6 boys and 
7 girls with an average age of 10.3 years (range: 3-14.42 
years). Among them, two were diagnosed at <5 years old, 
three between 5 and 10 years old, and eight >10 years. 
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The duration of the disease before the diagnosis varied 
from 3 to 108 months with an average of 31 months.

The diagnosis of achalasia was based on 
clinical symptoms of one or more of the following 
presentations: dysphagia, vomiting/regurgitation of 
food, retrosternal pain, poor growth and respiratory 
symptoms. An esophageal manometry was done in 
some patients to confi rm the diagnosis. Gastroscopy, 
pH measurement and barium study were also done in 
the majority of the patients.

Achalasia was principally diagnosed by clinical 
symptoms (especially dysphagia), barium meal 
examination and esophageal manometry.

A "bird beak" was usually seen at the junction 
of the esophagus and stomach with dilation of the 
esophageal body and absence of esophageal peristalsis. 
Esophageal manometry was used to measure the 
pressure of the lower esophageal sphincter (LES) and 
the superior esophageal sphincter (SES). Deglutitory 
relaxation was absent or incomplete. The amplitude of 
peristaltic contraction of the esophageal body was also 
visualized. The criteria of esophageal manometry for 
diagnosing achalasia included LES pressure >normal 
(22±10 mmHg), partial or complete lack of relaxation 
(relaxation rate <90%), abnormal esophageal peristalsis 
and/or an inversion of the gastroesophageal gradient. 
Barium swallow showed a "bird beak" at the level of 
gastroesophageal junction in an achalasia patient (Fig. 1).

The majority of the patients were treated surgically 
and by pneumatic dilation. In a long-term follow-up, we 
evaluated the results of treatment by four grades: perfect 
(no symptoms and check-up studies after treatment 
showed normal results), good (few mild symptoms and 
examinations showed some abnormal results), improved 
(symptoms and results of examinations were better than 
those found before) and unchanged.

Results
Demographics
In the 13 patients, 6 boys and 7 girls, there was no 
signifi cant difference in mean age between boys 
and girls (P=0.168). The average age was 10.3 years 
(range: 3-14.42 years) at the time of diagnosis. Three 
patients had a family history of esophageal achalasia 
and achalasia/alacrimia/ACTH defi ciency (AAA) 
syndrome, 2 of whom were siblings with dysautonomia 
and the other patient had a sister with AAA syndrome.

Clinical symptoms
Dysphagia was seen in 10 (92.31%) of the patients, 
vomiting/regurgitation of food in 7 (53.85%), poor 
growth in 3 (23.08%), respiratory symptoms in 3 

(23.08%) and retrosternal pain in 3 (23.08%) (Fig. 2).

Diagnosis
Esophageal manometry was performed in 11 patients. 
Incomplete relaxation of the LES and abnormal 
esophageal peristalsis were seen in all the patients. 
Ten of the 11 patients showed an increased pressure of 
the LES (mean: 53.98 mmHg) and an inversion of the 

Fig. 1. Barium swallow of an 8-year-old girl with achalasia demonstra-
ting distal esophageal dilatation and narrowing at the lower esophageal 
sphincter ('bird beak' deformity). 

Fig. 2.  Major symptoms of esophageal achalasia.
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Table. Results of esophageal manometry in 11 patients
Variables No. of patients (%)
Lower esophageal sphincter
  Increased pressure 10 (90.91), mean: 53.98 mmHg
  Incomplete relaxation 11 (100.00)
  Abnormal esophageal peristalsis 11 (100.00)
  Inversion of gastroesophageal gradient10 (90.91)
Superior esophageal sphincter
  Increased pressure   2 (18.18)
  Incomplete relaxation   1 (9.09)
  Normal   8 (72.73)



World J Pediatr, Vol 5 No 1 . February 15, 2009 . www.wjpch.com

58

World Journal of Pediatrics

O
riginal article

gastroesophageal gradient. Abnormal motility of the 
SES was also seen in 3 patients, showing an incomplete 
relaxation and increased pressure of the SES (Table).

Barium meal examination in all patients 
showed diagnostic signs of achalasia: an esophageal 
dilation and a "bird beak" at the cardia. Esophago-
gastroduodendoscopy performed in 8 patients showed 
dilated esophagus in 3 patients and esophagitis in 1 
patient. 24-hour pH measurement in 4 patients showed 
normal results.

Treatment and follow-up
Most patients were treated surgically to reduce the 
pressure of the LES. Nine patients received standardized 
Heller's esophagomyotomy, and their esophageal hiatus 
was fully dissected for subsequent myotomy.[5,6] Among 
them, 3 patients also received NISSEN antirefl ux 
operation, and only one patient had to undergo Heller's 
esophagomyotomy for a second time because of failure 
of the fi rst operation. For the remaining 4 patients, 2 
underwent pneumatic dilation twice. One of the two 
siblings remained clinically stable after the medical 
treatment with nifedipine, and the other was lost to 
follow-up after endoscopic dilatation.

The mean follow-up time was 15.2 months (range: 
2 months to 4 years). The outcome was "perfect" in 8 
patients (66.67%) without any symptoms, including 
6 patients by surgery and 2 patients by pneumatic 
dilatation. The other 3 patients by surgery who had not 
received antirefl ux operation were evaluated as "good", 
one of whom had residual achalasia (dysphagia) and 2 
developed gastroesophageal refl ux disease. The only 
patient who had not received surgical treatment showed 
improvement of symptoms after medication.

Discussion
The major manifestation of esophageal achalasia is 
the disorder of esophageal motility. The cause of this 
disease is unknown. The most commonly accepted 
cause is a pathological change in the nervous system, 
not the muscle. Anatomical study discovered that loss 
or absence of nerve cells in the nervous system of 
esophageal muscle is the major pathological change 
of this disease. This disease can be seen in any age or 
race without a clear hereditary trend.[7] It rarely occurs 
in infants, only 6% of the reported cases in childhood 
are found in infancy at the time of diagnosis.[8] None 
of the infants was found in the present series, and the 
youngest patient was 3 years old. Different studies 
showed different gender distribution.[9-11] Some 
reported there is no difference in gender, which is true 
in the present study. Dysphagia is the most signifi cant 

symptom in this disease, and symptoms could be 
triggered or aggravated by swallowing. In this study 
3 patients had typical AAA symptoms, i.e., achalasia, 
alacrimia and ACTH defi ciency. They were girls from 
two unrelated families, 2 of whom were sisters. The 
sisters had similar symptoms and treatment results. 
Though the role of heredity was not determined, 
patients in this study did indicate some trends in 
heredity.[12,13] Further study in more cases is necessary 
in order to elucidate this role.

There are several methods for a defi nite diagnosis 
of esophageal achalasia. Barium meal examination of 
the esophagus is the oldest and commonly used method 
which is very effective in early determination of the 
disease. Gastroendoscopy is necessary for patients 
with dysphagia and retrosternal pain to rule out other 
esophageal pathology, especially esophagitis or tumor 
of the cardia because clinical symptoms, X-ray fi ndings 
and manometric test results are very similar to those 
of achalasia. At present, esophageal manometry has 
been widely used in the diagnosis of esophageal 
achalasia because of its simple manipulation and high 
accuracy.[14] The pressure curve is very accurate and 
sensitive in detecting basic pressure of different parts 
of the upper digestive tract and their changes during 
swallowing. The pressure could be a good indicator 
for the severity of the disease, for selection of proper 
treatment and for evaluation of treatment results. 
Besides 2 cases in our series, the other 11 patients 
were diagnosed by pressure tests. After treatment, all 
patients showed normal results of their tests.

In the treatment of this disease, reduction of the 
pressure of the LES is the primary objective. As a 
non-surgical treatment, pneumatic dilatation is a 
traditional and effective treatment.[15] Since the 1970s, 
it has been used to treat adult patients and children in 
some hospitals.[16] Compared with esophagomyotomy, 
this treatment is effective, but costs less and is easily 
manipulated. It can be used as a treatment of choice 
for achalasia in children in China. But this treatment 
has some shortcomings like a relatively short effective 
period and re-treatment. Two of 3 patients in our 
study who had received this treatment had to be re-
treated. Heller's esophagocardiomyotomy invented 
in 1913[17] was popularized by Zaaijer around 1923.[18] 
The treatment has a high degree of safety, effective 
results, and a long effective period.[19,20] It has been 
a standard surgical treatment for achalasia in North 
America and Europe in the resent years. But this 
treatment may result in some postoperative sequelae 
such as esophageal refl ux. In order to minimize this 
undesirable effect, this operation is usually performed 
in combination with antirefl ux operation and it has 
become a routine procedure in some countries.
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