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Abstract

Allgrove syndrome (AS), or Triple-A syndrome, is a multi-system disorder characterized by alacrima (a decrease or absence of tear
production), adrenal insufficiency and achalasia (absence of esophageal muscle peristalsis and failure to relax the lower esophageal
sphincter). This syndrome may affect the autonomic nervous system, in which case it is called a 4A syndrome. It is a rare autosomal
recessive inheritance, and early identification is difficult due to the rarity and wide phenotypic variation even among members of
the same family. Endocrinologists, gastroenterologists, ophthalmologists, neurologists and surgeons are needed to coordinate care for
these patients. We describe a case of AS that took several years to complete the diagnosis. She was diagnosed with alacrima at the age
of 1-year-old, adrenal insufficiency at the age of 9 and achalasia at the age of 16. This case demonstrates the difficulty and delay in the
diagnosis of AS.

INTRODUCTION
Allgrove syndrome (AS) is a rare autosomal recessive disorder. It is
a multi-system disease first described in 1978 and characterized
by the triad of alacrima, adrenal insufficiency and esophageal
achalasia. Recognizing the clinical syndrome at the onset of the
disease is difficult when there is only one presenting symp-
tom and many diseases as a differential diagnosis. The presence
of two cardinal clinical entities strongly suggests the diagnosis
[1]. Neurological and dermatological manifestations have been
reported, as well as short stature, microcephaly, osteoporosis
and dysmorphic features [2]. We present an interesting case of
AS that took several years to diagnose. She was diagnosed with
alacrima at the age of 1-year-old, adrenal insufficiency at the age
of 9 and achalasia at age of 16, which complete the syndrome
trilogy. Although alacrima is an uncommon symptom, and that
the adrenal insufficiency was diagnosed, doctors and other health
care providers were unaware of AS.

CASE PRESENTATION
A 16-year-old Syrian girl was referred for evaluation due to short
stature, progressive dysphagia to solids and liquids and a noctur-
nal cough that started several months ago. She had been diag-
nosed with alacrima since she was 1-year old, which was followed
by adrenal insufficiency when she was 7 years old, confirmed by a
review of adrenocorticotropic hormone (ACTH), cortisol and ACTH
stimulation tests. Her weight was 28 kg, her height was 125 cm
and she had a body mass index of 17.9 kg/m2 and a body surface
area of 0.986 m2. Her mother informed us that she has three other
short-statured children with alacrima. Furthermore, she had been
treated with prednisolone 10 mg for 7 years for her adrenal insuf-
ficiency, her clinical examination was normal except for her low

Figure 1. Puckering of the gastroesophageal junction necessitating more
pressure than usual to traverse.

weight and short stature and her laboratory tests were normal. A
gastroduodenoscopy revealed puckering of the gastroesophageal
junction, requiring more pressure to traverse than the usual
(Fig. 1). A barium esophagram/swallow revealed a dilated esoph-
agus with a bird-breaking (Fig. 2). Manometry was characterized
by a complete absence of peristalsis in the esophageal body and
incomplete relaxation of the lower esophageal sphincter, which
had a pressure of 73 mm/Hg. As a result, she was diagnosed
with achalasia, which completes the manifestations of AS. The
child’s parents initially declined any therapeutic intervention.
We adequately explained that both dysphagia and growth failure
are irreversible unless she is managed appropriately. We started
treatment with oral hydrocortisone (10 and 5 mg taken in the
morning and noon) and nifedipine (1.5 mg/kg t.i.d). She continues
to suffer from intermittent episodes of vomiting and a persisting
failure to thrive. We advised her to eat small, low-fiber meals with
more liquid, beside vitamin and mineral supplementation.
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Figure 2. Bird’s beak deformity and a dilatation of the body of the
esophagus.

DISCUSSION
AS is a rare disorder with a prevalence of 10 cases per 100 000
people [3]. Alacrima is the most common early presenting sign
occurring at birth or within the first year of life, but its signifi-
cance is often overlooked, and attention is not sought until other
symptoms emerge [2]. Schirmer’s test confirms alacrima and each
artificial tears, and lubricants can help in the treatment. If left
untreated, it can cause keratopathy and corneal ulceration [2].
Glucocorticoid secretion affects up to 85% of patients, most of
whom are in their first or, less frequently, the second decade of
life. It is the leading cause of death due to severe hypoglycemia
and can manifest as a variety of symptoms such as recurrent
vomiting, hyperpigmentation of skin and mucous membranes,
or developmental delays [2]. Cortisol levels at 8 a.m. along with
concomitant ACTH measurements are used for confirming the
diagnosis [2]. The preferred treatment is a short-acting glucocorti-
coid such as oral hydrocortisone, with 15–25 mg daily. For patients
weighing less than 65 kg, a morning dose of 10 mg and a noon
dose of 5 mg, or three doses of 10, 5 and 2.5 mg taken in the
morning, noon and afternoon, respectively. Under-replacement
symptoms such as myalgia, weight loss, nausea, fatigue, lack of
energy and over-replacement symptoms such as central obesity,
weight gain, hypertension, stretch marks, osteoporosis, osteope-
nia and impaired glucose tolerance must be identified [4]. Acha-
lasia pathophysiology is characterized by failure to relax the lower
esophageal sphincter and loss of esophageal peristaltic move-
ment [5]. Gastroduodenoscopy, barium esophagram/barium swal-
low and esophageal manometry are well-established and comple-
mentary tests for the diagnosis of achalasia [6], and symptoms
most commonly include regurgitation, dysphagia, weight loss and
failure to thrive [7]. In up to 40% of cases, achalasia may also be
accompanied by pulmonary symptoms such as cough, aspiration,
hoarseness, dyspnea, wheezing or sore throat [8]. Achalasia in AS
is distinguished by a more severe progression and a higher rate of
treatment failure [9]. Treatment options include pneumatic dila-
tion, which is the most effective non-surgical treatment option,
laparoscopic Heller myotomy and peroral endoscopic myotomy

[6]. To avoid pre-operative crisis, pre-operative measures should
focus on preventing adrenal insufficiency and managing it with a
stress dose of glucocorticoids on the morning of the procedure,
while long procedures may necessitate continuous glucocorti-
coid infusion in the operating room. Blood glucose levels should
be monitored throughout the procedure, as steroid administra-
tion may result in significant hyperglycemia, necessitating the
administration of insulin. Hemodynamic stability in patients with
impaired autonomic responses may be fragile, necessitating close
cardiopulmonary monitoring for hypotension and arrhythmias,
as well as caution during induction and position changes. To
avoid keratopathy and corneal ulcers, eye protection in the form
of lubrication should be provided [10]. Early identification of
patients with suspected symptoms through genetic confirmation
may allow proper monitoring and treatment [2]. The challenging
conditions in Syria made it difficult for her to get appropriate
medical consultation. Despite the long period of glucocorticoids
treatment, the investigation of osteoporosis and opportunistic
infections, including tuberculosis, was neglected.

AS can manifest in a variety of ways in timing, age of onset
and coexisting disorders. This case demonstrates the difficulty
and delay in diagnosis because the characteristic triad may not
manifest concurrently. Although AS is uncommon, having a child
present with a red-flag symptom such as alacrima should warrant
further investigation.
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