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Abstract

Triple-A syndrome is a rare, multi-systemic disease and is
characterized by adrenal insufficiency, achalasia, or alac-
rima. The symptoms may also involve neurologic manife-
stations, including pyramidal findings and peripheral motor
neuropathy. Other findings include autonomic dysfunction
and cerebellar ataxia. In the present study, we present the
case of two siblings with triple-A syndrome with neurologic
manifestations. The neurologic abnormalities can lead to
misdiagnosis owing to resemblance to the manifestations of
other neurologic disorders. Therefore, the cases with triple-
A syndrome should be carefully evaluated and examined for
clinical and neurophysiologic signs.
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Triple-A syndrome is an autosomal recessive dis-
order that was first described in 1978 by J. All-
grove (1). Most prominent characteristics of
triple-A syndrome include esophageal achalasia,
alacrima, and adrenal insufficiency. It is a rare
and multi-systemic syndrome, characterized by
progressive nerve degeneration; autonomic
nerve system findings could also be present (2).
It is a genetic disorder with an autosomal reces-
sive pattern involving a mutation in the AAAS
(Achalasia-Addisonianism-Alacrima Syndrome)
gene coding for the protein called ALADIN
(Alacrima Achalasia aDrenal Insufficiency Neu-

Ozet

Triple A Sendromu nadir bir multisistemik hastaliktir ve
adrenal yetmezlik, alakrima veya akalazya ile karakteri-
zedir. Semptomlar, piramidal bulgular ve periferik motor
ndropati de dahil olmak tzere nérolojik belirtileri de ige-
rebilir. Diger bulgular arasinda otonomik disfonksiyon ve
serebellar ataksi bulunur. Bu galismada, norolojik bulgu-
larin eslik ettigi Triple A Sendromlu iki kardesi sunuyoruz.
Bu noérolojik anormallikler diger norolojik hastalklarin bul-
gularina benzerligi nedeniyle yanlis taniya yol acabilir.
Bu nedenle, Triple-A sendromu olan olgular dikkatlice de-
gerlendirilmeli, klinik ve noérofizyolojik olarak incelenme-
lidir.

Anahtar kelimeler: Triple-A sendromu; adrenal yetmezlik;
periferal néropati

rologic disorder) (3,4). The neurologic manifes-
tations of the syndrome have largely been ig-
nored and not extensively studied for a long time.
Gazzarian et al. defined this syndrome as 4A in-
stead of 3A owing to the association with auto-
nomic nervous system findings (5). In the
present study, we present two cases with the di-
agnosis of triple-A syndrome where we studied
the association of this syndrome with neurologic
manifestations.

A 28-year-old female patient presented with hy-
perpotassemia, hyperpigmentation, and hypocor-
tisolemia and was initially diagnosed with adrenal
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insufficiency. She was referred to our hospital
with complaints of weakness and fatigue at the
age of 11 years. She was later referred to the
gastroenterology department with complaints of
dysphagia when she was 18 years old and on hy-
drocortisone treatment. Esophagography re-
vealed achalasia and balloon dilatation was
performed (Figure 1a, 1b). After the detection of
xerophthalmia, she was diagnosed with triple-A
syndrome due to the presence of alacrima with
adrenal insufficiency and achalasia. As her weak-
ness and fatigue persisted, she was examined for
neurologic signs. Deep tendon reflexes were in-
creased with the presence of proximal muscle
weakness. The findings of electromyography
(EMG) were compatible with axonal sensory-
motor polyneuropathy (Table 1). Autonomic neu-
ropathy tests were normal.

A 21-year-old male patient (brother of Case 1)
was examined at the age of three years owing to
family history and diagnosed with adrenal insuf-
ficiency and achalasia. He was referred to our
clinic with the development of xerophthalmia and
was diagnosed with triple-A syndrome. We con-
ducted balloon dilatation to treat achalasia in the
gastroenterology department. His blood pressure
was 100/60 mmHg, and he complained of weak-
ness and fatigue. His 25-hydroxylase vitamin D
level was 35 nmol/L and was administered the
initial loading dose of vitamin D replacement.
Later, the maintenance dose was preferred. Neu-
rologic examination revealed increased deep ten-
don reflexes and dysarthria. Muscles were
atrophic in all extremities (Figure 2a, 2b). EMG
findings suggested polyneuropathy. However,
motor neuropathy was the dominant manifesta-

Amplitude
(CMAP:mV, SNAP: pVv)
R L

Median SNAP 21 (>20) 24 (>20)
Ulnar SNAP 12 (>20) 15 (>20)
Median CMAP 10 (>5) 7 (>5)
Ulnar CMAP 2 (>5) 0.5 (>5)
Peroneal CMAP 3.5 (>4)
Posterior tibial CMAP 1 (>5)
Sural SNAP NR (>8) NR (>8)

CMAP: Compound Muscle Action Potential; SNAP: Sensory Nerve Action Potential; NR: No response.

Figure 1: a) Esophageal constriction b) Scene of
esophagus after dilatation (Case 1).

tion in EMG (Table 2). Autonomic neuropathy
tests were normal.

The patients with triple-A syndrome usually pres-
ent endocrinologic and gastroenterologic symp-
toms at the time of diagnosis. Neurologic
manifestations could be seen later, leading to
these getting missed out if the clinician is un-
aware of the presence of neurologic manifesta-
tions. Here, we present two cases with triple-A
syndrome with neurologic manifestations.

Triple-A syndrome is primarily characterized by
adrenal insufficiency, achalasia, and alacrima.
Adrenal insufficiency and achalasia are usually
manifested during the first decade of life. Acha-
lasia is present in about 75% of cases and usu-
ally manifests as dysphagia, especially for liquids,
whereas adrenal insufficiency manifests as hypo-
glycemia and hypotension. Main features of ad-

Distal latency Conduction Velocity

(msec) (m/sec)
R L R L

2.1 (>3.8) 2 (>3.8) 59 (>45) 55 (>45)
2.4 (>3.8) 2.2 (>3.8) 49 (>45) 57 (>45)
3(>3.9) 3.1 (>3.9) 55 (>50) 52 (>50)
4.5 (>3.1) 3.4 (>3.1) 43 (>50) 49 (>50)
3.8 (>4.7) 45 (>40)

4.7 (>5.5) 45 (>40)
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Figure 2: a) Hand muscle atrophy (Case 2) b) Pes
cavus (Case 2).

renal insufficiency include fatigue, loss of ap-
petite, weight loss, low blood pressure, and dark-
ening of the skin. It occurs due to primary
adrenal insufficiency. Mineralocorticoid produc-
tion is preserved in most patients with triple-A
syndrome but may be impaired in 15% of pa-
tients. The third major feature of triple-A syn-
drome is a reduced or absent ability to secrete
tears (alacrima). Most people with triple-A syn-
drome have all three features, although some
present only two (6).

The retrospective study conducted by Vallet et al.
(7) presented eight cases of triple-A syndrome
with neurologic manifestations. Age at the onset
ranged from one month to 20 years. Two cases
manifested symptoms during early childhood and
included adrenal insufficiency and achalasia.
Neurologic symptoms in these cases were noticed
during teenage. The other six cases presented
neurologic symptoms as initial symptoms that
occurred from early childhood to early adulthood.
There was a delay of at least 17 years before the
diagnosis of triple-A syndrome was made. When

adrenal insufficiency and achalasia are present at
the time of diagnosis of triple-A syndrome, neu-
rologic dysfunction could be coexisting. In pedi-
atric cases of triple-A syndrome, adrenal
insufficiency, achalasia, and alacrima are usually
present at the time of diagnosis; however, these
could be missing in adult- or late-onset triple-A
syndrome. Thus, in patients presenting neuro-
logic dysfunction as the predominant clinical
manifestation, it is useful to search for the his-
tory of achalasia and alacrima and perform hor-
mone assay for adrenal insufficiency. The main
neurologic pathology, in eight cases reported by
Vallet et al. (7), included pyramidal syndrome
and peripheral neuropathy. Peripheral neuropa-
thy resulted in distal wasting and orthopedic de-
formation such as pes cavus (7). Further, motor
fibers were more affected, and few patients had
a sensory deficit. In the present study, the cases
manifested sensory—-motor neuropathy. The EMG
findings of the two cases are presented in Table
1 and 2. A decrease in amplitude values was
compatible with axonal neuropathy. EMG values
revealed motor neuropathy to be more promi-
nent. Needle EMG also ruled out myopathy. The
EMG recordings pointed to sensory-motor neu-
ropathy in our cases that resulted in wasting of
hand muscles and pes cavus in case 2. The dif-
ferential diagnosis of axonal sensorimotor pe-
ripheral polyneuropathy revealed a dominant
hereditary polyneuropathy due to distinct mus-
cular atrophy in distal muscles. However, this di-
agnosis was eliminated owing to the absence of
similar symptoms in upper zones and the ab-
sence of an increase of deep tendon reflexes in
the neurologic examination. The laboratory test,
done for acquired polyneuropathy, revealed nor-

Table 2. Neurophysiologic examination of case 2.

Amplitude Distal latency Proximal latency Conduction Velocity
(CMAP:mV, SNAP: pVv) (msec) (msec) (m/sec)
R R R

Median SNAP 12 (>20) 2.6 (>3.8) 42 (>45)
Ulnar SNAP 17 (>20) 2.4 (>3.8) 47 (>45)
Median CMAP 10 (>5) 4.1 (>3.9) 10.7 38 (>50)
Ulnar CMAP 0.4 (>5) 4.5 (>3.1) 10.2 34 (>50)
Peroneal CMAP 2 (>4) 6.1 (>4.7) 16.1 31 (>40)
Posterior tibial CMAP 0.4 (>5) 5.2 (>5.5) 16.3 34 (>40)
Sural SNAP 10 (>8) 3.7 (>3.8) 38 (>45)

CMAP: Compound Muscle Action Potential; SNAP: Sensory Nerve Action Potential.
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mal values, and no medication was reported in
patient’s history that could lead to polyneuropa-
thy. In the light of all these, neuropathy was con-
sidered to be associated with this syndrome
along with the presence of usual symptoms of the
syndrome.

Autonomic neuropathy and ataxic gait originat-
ing from cerebellum were present in the cases
studied by Vallet et al. (7). These were not ob-
served in our cases. Autonomic dysfunction, such
as orthostatic hypotension, bladder dysfunction,
diarrhea or constipation, sexual dysfunction, and
dyshidrosis, was present in six cases reported by
Vallet et al. (7). Bulbar and facial deficiencies
were observed in all eight patients; velar insuffi-
ciency, tongue amyotrophy, and orbicularis oris
dysfunction were observed to various degrees
(7). In our study, case 2 had dysarthria as a bul-
bar dysfunction. Bulbar symptoms can be con-
fusing and difficult to differentiate from achalasia.
Both bulbar dysfunction and achalasia can cause
swallowing difficulties. In bulbar dysfunction,
dysphagia is associated with dysfunctioning of IX,
X, and XI cranial nerves. On the other hand,
achalasia only causes lower dysphagia of esoph-
agus. In our cases, no autonomic dysfunction ex-
isted.

The cognitive deficit can be present as neuro-
logic manifestation. For instance, cases studied
by Vallet et al. (7) presented with frequent and
mild cognitive dysfunction; however, this finding
was not present.

The neurologic findings misdiagnosed in all pa-
tients at the beginning were juvenile amyotrophic
lateral sclerosis (ALS), spinocerebellar ataxia,
spinal muscular amyotrophy, mitochondriopathy,
adrenoleukodystrophy, multiple sclerosis, and
Charcot-Marie-Tooth neuropathy (7). The final di-
agnosis of the triple-A syndrome with neurologic
manifestations in the study by Vallet et al. (7)
was made by a team of neurologist, gastroen-
terologist, and endocrinologist. In these eight
cases, genetic analysis was also performed,
which, unfortunately, could not be performed in
our cases.

Apart from the study of Vallet et al., other reports
from the literature describe peripheral neuropa-
thy and pyramidal syndrome as other neurologic
manifestations (2, 8-10). The most common
neurologic manifestation was lower limb weak-
ness in the study of Nakamura et al. (11) who
described six cases. All patients presented upper
and lower motor neuron signs. Sensory distur-
bance and autonomic dysfunction were observed

in 29% and 57%, respectively. This study group
indicated hyperreflexia as a remarkable finding
of triple-A syndrome that distinguished this dis-
ease from other causes of peripheral neuropathy.
In the present study, increased deep tendon re-
flexes reflected pyramidal syndrome.

Peripheral nerve pathology is not a well-known
finding of triple-A syndrome with an unclear eti-
ology. The presence of sural nerve biopsy has
been described by a few reports. The two cases
in the present study presented axonal degenera-
tion and a loss of myelinated and unmyelinated
nerve fibers (8, 10). Previous reports have at-
tributed the manifestation of neuropathy to a de-
fect in ACTH receptors present on neurons/glia
with secondary demyelination; however, further
studies did not support this theory (12).

The study of Nakamura et al. (11) involved adult-
or late-onset triple-A syndrome with achalasia
where the diagnosis was made after neurologic
symptoms appeared. Achalasia is an important
manifestation of triple-A syndrome diagnosis. All
patients in the study conducted by Nakamura et
al. had alacrima. On the contrary, adrenal insuf-
ficiency was absent in late-onset triple-A cases in
the study. Regular follow-ups of these patients
are required to keep a check on the levels of cor-
tisone hormone, the non-compliance to which
may lead to the missing out of the crisis.

Peripheral neuropathy is a common neurologic
finding in patients with triple-A syndrome. The
chances of neurologic manifestations getting mis-
diagnosed as some other neurologic pathologies
remain high. Therefore, an association of neuro-
logic manifestations with triple-A syndrome
should be considered during its diagnosis. Acha-
lasia and alacrima serve as important clues for
the diagnosis. An awareness of the association of
neurologic manifestations with triple-A syndrome
allows us to follow incomplete neurologic findings
with appropriate tests, leading to a better diag-
nosis.
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