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Abstract

Achalasia is a rare esophageal motor disorder in the pediatric population, it is characterized by symptoms that
mimic common diseases in children as gastroesophageal reflux disease (GERD), behavioral and eating disorders
(ED). The clinical spectrum in children can range from typical symptoms such as progressive dysphagia, chest pain
and weight loss, until nocturnal cough, recurrent pneumonia, asthma, stridor, aspiration, vomiting and feeding
difficulties. Children may have delayed development and eating disorders. It is a disease that affects the physical,
behavioral and psychosocial sphere. We report three cases of children with complex clinical presentation, an 11-
year old boy with feeding difficulties initially diagnosed as eating disorder and behavioral disorder, a 14-year old girl
with non-cardiac chest pain and a girl with Allgrove syndrome who presented dysphagia at 7 years old. In all three
cases, the final diagnosis was established with esophageal manometry, with typical findings described in adults. The
aim of the study is to describe the diagnosis and management of achalasia in pediatric populations.
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Introduction
Achalasia is a rare primary motor disorder of the esophagus,

characterized by aperistalsis of esophageal body and impaired
relaxation of the lower esophageal sphincter [1,2]. It is a condition that
affects 1/100,000 adults, and less than 5% of cases occur during
childhood. The estimated incidence in children´s less than 0.1/100,000
child-year [3-5].

The pathogenesis remains poorly understood. The most common
symptoms are dysphagia, regurgitation, heartburn, vomiting, chest
pain and weight loss, all of which can be confused with other diseases
such as gastroesophageal reflux disease [6]. The diagnosis is
established by clinical and imaging studies, such as endoscopy and
manometry. Esophageal manometry is the gold standard in diagnosing
achalasia, but it is not convenient to perform in children.

Recently, the development of high-resolution manometry (HRM) is
leading to the replacement of conventional manometry. However, the
experience with using HRM in children is limited [5]. Treatment is
aimed at palliation of symptoms and improve esophageal emptying,
and includes various forms: pharmacological, endoscopic and surgical
[7].

We report 3 cases of pediatric patients with achalasia.

Case 1: Male, 11 Years-old, began his illness with decreased food
intake conditioning acute malnutrition with weight loss of 20 kg in 4
months, initially attributed to an alteration of family dynamics

(separation from parents). Physical examination was normal.
Oncological, infectious, endocrinological etiology were discarded,
among others.

Psychiatric evaluation was performed with a diagnosis of depression
and eating disorder; it was decided to start handling with
antidepressants and behavioral therapy without improvement.

Subsequently, progressive dysphagia and vomiting of food content
was added. Esophago-gastro-duodenal (EGD) serie was performed
with findings of gastro-esophageal reflux and failure of the
diaphragmatic hiatus, so medical therapy antireflux was initiated;
however, dysphagia was accentuated and a panendoscopy was
performed, finding dilated upper and middle esophagus, with erosions
in lower third involving less than 50% of the esophageal lumen
(esophagitis grade II Hetzel), hiatal hernia by sliding and duodenitis.

The histopathological report indicated esophagitis and chronic
duodenitis. Suspecting motor impairment, high-resolution
manometry (HRM) was performed, concluding with a diagnosis of
type II achalasia (Figure 1).

At age 12, he underwent Heller myotomy and partial
fundoplication, both uncomplicated. The evolution after surgery was
to clinical improvement, with gradual weight gain to recover
nutritional status.
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Figure 1: High-resolution esophageal pressure topography (EPT)
study in a 11-year- old boy (case 1) with weight loss and dysphagia.
The plot shows pan-esophageal pressurization and impaired
esophagogastric junction (EGJ) relaxation, meets criteria for
diagnosis of achalasia type II (The Chicago Classification vr 3.0).

Case 2: Female 14 years with no history of importance. She began
her illness at age 12 with retrosternal oppressive, intermittent,
moderate chest pain without radiation. At 13, progressive dysphagia
and vomiting of food content with weight loss of 8 kg were added. In
the study protocol, EGD was performed, finding dilated esophagus
picture with "bird´s beak sign" at the esophagogastric junction.
Subsequently, we performed panendoscopy, documenting dilated
esophagus with resistance to the passage of the endoscope at the
esophagogastric junction. For suspected esophageal motor disorder,
HRM was performed with diagnosis of achalasia type I (Classification
of Chicago III) (Figure 2). Heller myotomy was performed, with a
favorable clinical course, with weight recovery and improvement of
nutritional status.

Figure 2: High-resolution esophageal pressure topography (EPT)
study in a 13-year-old girl (case 2), with chest pain 1 year of
evolution, is accompanied by dysphagia and regurgitation. The plot
shows impaired esophago-gastric junction (EGJ) relaxation with
increased pressure lower esophageal sphincter (LES) and
aperistalsis esophageal body, achalasia type I (The Chicago
Classification vs 3.0).

Case 3: Female, 8 years, with a history of older deceased brother at 3
years of age with symptoms of probable viral encephalitis, who
clinically presented mucosal hyperpigmentation. At 18 months old
corneal ulcers were detected and treated with topical steroid and eye

lubricant, without clinical improvement. At age 4, she was referred to
tertiary care for alacrima and non-queratocica hyperpigmentation of
skin and mucous membranes in areas of flexion; skin biopsy detected
nonspecific changes. In the boundary neuropsychological assessment
(CI 74), for the 5th 4m she presented tonic-clonic seizures secondary
to generalized hypoglycemia (glucose 30 mg/dl); determination of
basal cortisol and cortisol stimulated with ACTH, was with given
inferior to normal results, Cortisol 3.6 pc/ml, was initiated concluding
failure adrenal; however renin, aldosterone and electrolytes were
normal.

She had no postural drop in blood pressure. Also suspected was
syndrome "AAA" EGD was made that was reported normal (Figure 3).
At age 7, she presented dysphagia mainly to solids with poor weight
gain that conditioned chronic malnutrition, new EGD was performed
with new findings of dilated esophageal and narrowing of third distal
with "the bird´s beak sign", (Figure 3) and conventional esophageal
manometry ended in diagnosis of classical achalasia (Figure 4). At age
7 years 4 m laparoscopic Heller myotomy and partial anterior
fundoplication was performed without complications. At present, the
patient is 17 years old and continues management with steroid
replacement, with good adherence to medical treatment, and denies
digestive symptoms, with adequate nutritional status for age.

At 10 years of cardiomyotomy, panendoscopy control was
performed with findings of dilated lower third esophagus, redundant
esophageal folds, and fundoplication was competent; HRM with
normal lower esophageal sphincter pressure and complete relaxation,
aperistalsis of the esophageal body and normal pharyngoesophageal
coordination (Figure 5). The patient met criteria of Allgrove
syndrome.

Figure 3: Esophagogram in a 5-year-4-month girl (case 3), shows in
a) normal esophagus and adequate passage of contrast at the
gastro-esophageal junction; b) stomach and duodenum with
contrast without filling defects; at 7 years, show in c) dilated
aperistaltic esophagus; and d) narrowing of the gastroesophageal
junction (the bird´s beak sign), with slow emptying of barium into
the stomach.
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Figure 4: Conventional manometry in a 7-year-old girl showing
hypertensive lower esophageal sphincter (LES), mean pressure of 50
mmHg, with incomplete relaxation of the LES (residual LES
pressure of 9 mmHg) during wet swallow (arrow), aperistalsis in
the body of the esophagus (observed low amplitude waves and
aberrant morphology mirror image).

Figure 5: High-resolution esophageal pressure topography (EPT)
showing a 17-years girl (case 3), after 10-year Heller myotomy. EPT
with normal lower esophageal sphincter pressure and complete
relaxation, aperistalsis esophageal body and normal pharyngo-
esophageal coordination.

Discussion
Achalasia is a rare neurodegenerative esophageal disorder in

pediatric population. The disease is rarer in children under 5 years of
age. The incidence in childhood is 0.11 / 100,000 children per year.
Overall, fewer than 5% of patients with symptoms are under 15 years.
The disease is more prevalent in males and is often idiopathic.
Achalasia has been associated with trisomy 21, congenital
hypoventilation syndrome, glucocorticoid insufficiency, eosinophilic
esophagitis, familial dysautonomia, Chagas disease, and "AAA"
syndrome (Achalasia, alacrima and insensitivity to ACTH), [1,3,8,9].

The pathophysiology is characterized by the selective loss of
inhibitory neurons located in the myenteric plexus, resulting in
alterations in relaxation of the lower esophageal sphincter (LES) and
absence of peristalsis in the esophageal body. Loss or absence of
myenteric ganglion cells, destruction or chronic inflammation,
support the theory that abnormalities in the parasympathetic
innervation of the esophagus result in disturbances of esophageal
motility; however, the precise etiology of this disorder is still poorly
understood [10]. In pediatric population, symptomatology is diverse,

often having progressive dysphagia, which is the main reason for
medical consultation, vomiting and weight loss [7], as reported in this
series of cases. Young children and infants may present atypically as
recurrent pneumonia, nocturnal cough, aspiration events, hoarseness
and difficulty feeding; it is often misdiagnosed as GERD. Children may
have delayed development, eating disorders or asthma, which in turn
leads to a delay in diagnosis for a period of 6-10 years. Up to 50% of
children are treated with antiacids or prokinetic before making the
diagnosis of achalasia [9].

The diagnosis is based on clinical data, using the esophagogram
(which typically shows a dilated esophagus with image of "bird´s beak"
in distal esophagus), and confirmed with esophageal manometry
[2,5,7]. Esophageal manometry is the gold standard in diagnosing
achalasia, the high-resolution manometry (HRM) is leading to the
replacement of conventional manometry; however, the experience
with using HRM in children is limited. As with adult, achalasia can be
classified into several subtypes according to manometric findings, as
classified by Chicago: type I or classic is characterized by the failed
relaxation of the lower esophageal sphincter but insignificant
pressurization of the esophageal body is observed, unlike the
esophageal Type II, which involves compression and pressurization.
The type III or spastic achalasia, also associates with rapidly
progressive pressurization; this is attributed to abnormal contraction
obliterans of lumen [11]. However, the absence of these findings do
not exclude the diagnosis of achalasia, because LES behavior in
children is heterogeneous [12].

Different methods of the Achalasia treatment involve reducing LES
pressure in order to facilitate esophageal emptying by: botulinum
toxin injection, oral administration of calcium channel blockers
(nifedipine), pneumatic dilation, or esophageal myotomy (Heller) with
or without anti-reflux procedure. In children and adults, nifedipine is
not the definitive treatment and only rarely should be used as a bridge
to relieve symptoms, rather than to provide a definitive treatment [13].

Botulinum toxin is injected into the LES and acts on excitatory
nerve terminals of the neuromuscular junction, which prevents the
release of acetylcholine. The optimal dose and frequency of injection
to relieve symptoms in children has not been well defined. After
injection of botulinum toxin, duration of relief of symptoms is on
average 4 months, often requiring multiple treatments for one year
[14]. Pneumatic dilation (PD) or dilation of functionally obstructed
esophagus has been used in children; we recommend using 35mm
balls in children> 8 years. Multiple sessions of dilation is often
required to achieve relief of symptoms with success, although the
initial response predicts the success or failure of subsequent expansion.

Multiple studies indicate that in children older than 8 years,
pneumatic dilation is the initial treatment of choice, recommended for
its efficacy and safety. However, in pediatric population there are no
follow-up studies to document the success rate of long-term PD. In
patients with recurrence of symptoms, the treatment indicated is
esophageal myotomy [15,16]. Laparoscopic Heller myotomy has been
developed as the procedure of choice in the pediatric population [17].
Myotomy should be accompanied by an anti-reflux procedure as a
prophylactic measure in all patients due to the high rate of
complications from GERD (ulceration, stricture or Barrett's
metaplasia). The Dor procedure has been described as effective as the
Nissen, but with lower dysphagia rates (2.87 vs 15% respectively) [18].
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Conclusions
Achalasia is a rare esophageal motility disorder associated with an

insidious and progressive course, with several physical, behavioral and
psychosocial features. It is estimated that up to 50% of achalasia
patients are initially misdiagnosed, errors or delay in diagnosis
unfortunately lead to delay in obtaining appropriate treatment.
Clinicians should identify the wide spectrum of symptoms of pediatric
achalasia for early treatment. The diagnosis requires esophageal
manometry, as with adults, is characterized by lack of esophageal
peristalsis, increased lower esophageal sphincter pressure, and partial
or incomplete relaxation of the sphincter. The best treatment in
children is controversial. Currently, the most effective treatment
include cardiomyotomy with fundoplication and pneumatic dilatation;
more recent treatment options for achalasia are promising, with the
development of the novel minimally invasive endoscopic technique of
peroral endoscopic myotomy.
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