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Achalasia Previously Diagnosed as Gastroesophageal Reflux
Disease by Relying on Esophageal Impedance-pH Monitoring:
Use of High-Resolution Esophageal Manometry in Children
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Gastroesophageal reflux disorder (GERD) is the most common esophageal disorder in children. Achalasia occurs
less commonly but has similar symptoms to GERD. A nine-year old boy presented with vomiting, heartburn, and
nocturnal cough. The esophageal impedance-pH monitor revealed nonacidic GERD (all-refluxate clearance percent
time of 20.9%). His symptoms persisted despite medical treatment for GERD, and he was lost to follow up. Four
years later, he presented with heartburn, solid-food dysphagia, daily post-prandial vomiting, and failure to thrive.
Endoscopy showed a severely dilated esophagus with candidiasis. High-resolution manometry was performed, and
he was diagnosed with classic achalasia (also known as type ). His symptoms resolved after two pneumatic dilatation
procedures, and his weight and height began to catch up to his peers. Clinicians might consider using high-resolution
manometry in children with atypical GERD even after evaluation with an impedance-pH monitor.
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INTRODUCTION

Gastroesophageal reflux disorder (GERD) is the
most common esophageal motility disorder in chil-
dren of all ages [1]. Having occasional episodes of re-
flux is physiologic, whereas pathologic GERD in chil-
dren consists of frequent or persistent episodes lead-
ing to esophagitis and other esophageal and respira-
tory symptoms [ 1,2]. Multichannel intraluminal im-
pedance-pH (MII-pH) monitoring has become the

gold standard of diagnosis for GERD [3]. GERD
should be diagnosed with caution, particularly in
children with atypical clinical presentation, even af-
ter MII-pH monitoring, because GERD might not be
the primary disease [4,5].

Achalasia is a neurodegenerative disorder of the
lower esophageal sphincter (LES) which occurs less
commonly in children as compared to adults, and
achalasia can present as progressive dysphagia, vom-
iting, and weight loss [6]. Esophageal manometry is
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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 mano-
metry. However, the experience with using HRM in
children is limited.

We report a case that illustrates the pitfalls of diag-
nosing GERD and the value of HRM in a pediatric pa-
tient with achalasia.

CASE REPORT

A nine-year-old boy presented with a one-year
history of heartburn, persistent post-prandial vomit-
ing, infrequent dysphasia, and a nocturnal cough
that developed three months prior to presentation.
At another hospital, he had an upper gastrointestinal
endoscopic examination and was diagnosed with
acute gastritis; he was also prescribed a medication
for the acute gastritis, but his symptoms did not
improve. He had no history of allergies, and his fam-
ily history was unremarkable.

His weight was 23.7 kg (5-10th percentile), body
mass index was 14.7 ( <3rd percentile), and height
was 127 cm (10-25th percentile). He was afebrile,
had a nocturnal cough, and had normal breath
sounds on auscultation.

Laboratory results revealed a white blood cell
count of 4,900/mm’ (polymorphonuclear neu-
trophils 20.5%, lymphocyte 64.5%, monocyte 12.0%,
eosinophil 1.5%), hemoglobin of 11.7 g/dL, platelet
count of 147,000/mm’. Other results are within nor-
mal limits and total IgE was slightly elevated at 78.1
IU/mL. Chest x-ray and abdominal sonography did
not reveal any abnormalities.

Upper gastrointestinal endoscopy showed multiple
whitish specks along the entire length of the esoph-
agus, linear hyperemia on the body of the stomach,
and normal-appearing duodenal mucosa. Pathologic
studies were performed on the esophageal lesion and
revealed nine eosinophils per high-power field with
acanthosis. The 24-hour MII-pH monitoring demon-
strated an all-reflux episodes count of 228 (reference
value of adults <73), all-refluxate clearance per-
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cent-time of 20.9% (adults <1.4%), and acid/non-
acid refluxate clearance percent-time of 0%/20.9%.
Nonacidic reflux was found on 24-hour MII-pH mon-
itoring, and he was diagnosed with GERD. He was
treated with 15 mg to 30 mg of proton pump inhibitor
once daily and prokinetic agent for 12 weeks as the
treatment of GERD but symptoms persisted, so leu-
kotriene antagonist and inhaled glucocorticoid were
added for suspected eosinophilic esophagitis at 8
weeks of GERD treatment. Nocturnal vomiting re-
solved but post-prandial vomiting and heartburn
continued to persist with 2 to 3 episodes per week af-
ter 12 weeks of the treatment. There were neither ab-
normal finding nor eosinophilic infiltration in fol-
low-up upper gastrointestinal endoscopy and then he
was lost to follow-up.

Four years later, he presented to our clinic with
post-prandial and nocturnal heartburn and sol-
id-food dysphagia and vomiting three times a day. At
presentation, his weight was 28 kg ( <3rd percen-
tile), body mass index was 14.9 ( <3rd percentile),
and height was 137 cm ( <3rd percentile).

After an overnight fast, the upper gastrointestinal
endoscopy revealed retention of large amounts of
undigested food and secretion in the esophagus, but
the stomach was empty of any food materials or
fluid. After evacuating the esophagus, a dilated
esophageal body and multiple whitish plaques were
seen on the upper and mid-esophagus. No mucosal
breaks were noted in the LES. Endoscopic biopsy of
the esophagus revealed candidiasis without eosino-
phils (Fig. 1).

Esophagogram demonstrated delayed passage at
the gastroesophageal junction (GEJ). The esoph-
ageal body was dilated but a bird-beak appearance in
the distal esophagus was not obvious.

High-resolution esophageal manometric meas-
urement of the upper esophageal sphincter pressure
was within normal limits but the mean integrated
relaxation pressure was 23.9 mmHg (1.5 times great-
er than normal value). Esophageal peristalsis was
not seen on any of the swallows performed and GEJ
outflow obstruction was noted (Fig. 2).

The diagnosis of type I achalasia accompanied
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Fig. 1. Esophageal endoscopy of the upper and mid-esophagus
revealed a dilated esophageal body and multiple whitish plaques
caused by achalasia and candidiasis.

established.
Esophageal candidiasis was improved after treated
with fluconazole for 3 weeks and endoscopic pneu-
matic dilatation with balloon of 18 mm in diameter

with esophageal candidiasis was

was performed (Fig. 3A). Subsequently, he gained 3
kg over a month and continued to vomit, but at a re-
duced rate of 2 to 3 times a week, so he received a bal-
loon dilatation with a 24 mm diameter balloon (Fig.
3B). After the procedure, the GEJ diameter increased
to 8.5 mm, and all of his symptoms resolved. The pa-
tient had a rapid recovery with a weight gain of 2 kg

Fig. 2. High-resolution manometry revealed type I achalasia.
Mean integrated relaxation pressure was 23.9 mmHg and aperi-
stalsis was demonstrated.

diameter balloon.

over the next one month. He remained completely
asymptomatic for seven months after the second bal-
loon dilatation with a total weight gain of 9 kg over
nine months and a growth velocity of 6 cm/year com-
pared with 2 cm/year prior to the balloon dilations.

DISCUSSION

GERD is a condition that develops when the reflux
of stomach contents causes troublesome symptoms
or complications associated with gastroesophageal
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Fig, 3. Pneumatic dilatation for the
treatment of esophageal acha-
lasia in a child. (A) First endosco-
pic pneumatic dilatation with a
18-mm diameter balloon. (B) Fluo-
roscopic image showing second
pneumatic dilatation with a 24-mm
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reflux (GER) and is the most common esophageal
disorder in children [1]. GERD has esophageal
symptoms, including vomiting, dysphagia, heart-
burn, and poor weight gain, and extraesophageal
symptoms, including cough and hoarseness.

MII detects the movement of both acidic and non-
acidic fluids, solids, and air in the esophagus.
Impedance is very sensitive to catheter movement
and small volumes of intraluminal liquid or gas, so
rapid increases in impedance may be due to gas
movement or to catheter displacement in esophagus.
For these reasons, volume of refluxate cannot be
quantified using impedance monitoring [7]. MII-pH
monitoring is a new technique that can detect tem-
poral relationships between symptoms of GERD and
the reflux of both acid and nonacid gastric contents.
It showed higher rates of sensitivity and specificity
than pH monitoring alone, so it had become the gold
standard in the diagnosis of GERD [8].

Achalasia is an esophageal motility disorder char-
acterized by failure of LES relaxation and is rare in
children; only 5% of cases are seen before ado-
lescence [9]. Laboratory studies indicate that acha-
lasia is an autoimmune disease in which esophageal
myenteric neurons are attacked and that achalasia is
related to herpes simplex virus 1 infection in genet-
ically predisposed subjects [10]. The most common
symptoms are vomiting, dysphagia, heartburn, re-
gurgitation, and weight loss. Childhood achalasia,
especially in boys, can initially present with cough
rather than the typical symptoms [6].

Achalasia can be accompanied by GER. When 48
patients with untreated achalasia were assessed for
acid reflux by 24-hour ambulatory esophageal pH
monitoring, about 20% of patients (10/48) experi-
enced abnormal acid reflux, exceeding the asympto-
matic control mean by 3 standard deviations [4].
GER can precede achalasia. Four of five patients re-
ported as achalasia had GER in radiology or esoph-
ageal pH monitoring, two to five years before devel-
oping typical achalasia [5].

Anatomic damage like hiatal hernia may also
cause gastroesophageal reflux in its initial phases
[5]. Progressive systemic sclerosis that results in
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esophageal dysmotility is commonly accompanied
by GERD [11]. In addition, eosinophilic esophagitis
(EoE) has similar symptoms with GERD like dys-
phagia, heartburn, vomiting and failure to thrive [8].
So clinician might consider the possibility of these
diseases in the patient not respond to treatment for
GERD. But the diagnosis of EoE should be made with
caution, because 34% (17/50) of the patient with
achalasia had elevated intraepithelial eosinophils
and 8% (4/50) met the criteria of EoE in pathologic
biopsy [12]. PPI-responsive esophageal eosinophilia
and other diagnosis must be excluded prior to the di-
agnosis of EoE [13].

Esophageal candidiasis could be seen as the con-
sequence of aperistalsis and food stasis in achalasia.
Treatment for esophageal candidiasis is recom-
mended prior to pneumatic dilatation, because
esophageal candidiasis coexisting with achalasia in-
crease the complication risk of pneumatic dilatation,
such as perforation or disseminated candidiasis [11].

Our patient met the definition of GERD showing
troublesome symptoms of GERD and reflux on
MII-pH monitoring, but his symptoms were caused
by achalasia rather than by GERD. All of the detected
reflux episodes were nonacidic. It is possible that the
reflux detected in MII-pH monitoring was due to the
fluctuation of retained undigested food in the dilated
esophagus resulting from outflow obstruction of
achalasia rather than true GERD. His symptoms
were resolved after pneumatic dilatations.

It is difficult to distinguish achalasia from other
diseases by symptoms alone, especially when a pa-
tient is in the early portion of the disease process or
presenting with atypical symptoms. Esophagogram
and esophageal manometry are essential for a defini-
tive diagnosis of achalasia.

HRM is an advanced technology that is over-
coming the limitations of conventional manometry.
HRM involves a vastly increased number of pressure
sensors on the manometric assembly that records
detailed intraluminal pressure along the entire
length of the esophagus and distinguishes between
intraluminal pressurization caused by spastic con-
traction and trapped bolus movement in a dysfunc-
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tional esophagus. Moreover, HRM is easy to visually
interpret because it uses a colored pressure top-
ography plot [7]. Additionally, we can expect greater
acceptance because our clinical experiences suggest
that it is more comfortable than conventional man-
ometry for pediatric patients.

In conclusion, it is difficult to make a differential
diagnosis of achalasia by symptoms alone because
achalasia has many overlapping characteristics with
GERD, such as vomiting, chest pain, dysphasia, and
weight loss [8,13,14]. Therefore, clinicians might
consider not only GERD, but also achalasia in pa-
tients presenting with GERD-like symptoms [15]
even after the diagnostic tests including MII/pH
monitoring or endoscopy demonstrate positive
results. Regular follow up and prompt reassessment
is important. HRM may be helpful in patients un-
responsive to therapy.
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