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Abstract: Hirayama disease (HD) is a rare motor neuron disorder that involves a single upper
extremity. It is clinically characterized by weakness and atrophy of the muscles of the hand and
forearm. This article presents a 19-year-old woman who visited the orthopedics outpatient clinic
with weakness and atrophy in her right hand and was clinically diagnosed with advanced stage
carpal tunnel syndrome and scheduled for surgical intervention; she was later diagnosed with HD by
an electrophysiological study. As a result, it has been found that a careful electrophysiological study
and neurological examination can be used to diagnose HD. In this way, advanced stage carpal tunnel
syndrome will be ruled out and patients will be spared from an unnecessary surgical operation.
Keywords: Hirayama disease, carpal tunnel syndrome, electroneuromyography, motor neuron
disorder, thenar atrophy, compound muscular action potential

Introduction
Hirayama disease (HD), also known as monomelic amyotrophy (MA), is a rare motor neu-
ron disorder that involves a single upper extremity.! In 1959, Hirayama et al first described
this disease, which reportedly lacks clinical signs compatible with any of the previously
recognized degenerative disorders or disorders causing progressive muscular dystrophy.?

The age of onset of the disease ranges between 20 and 35 years, and it is more
common in men. It is clinically characterized by weakness and atrophy of the muscles
of hand and forearm.’ The disease is limited to motor neuron involvement affecting
upper extremity, and lower extremity, bulbar, and sensory involvement are absent.*3
In some cases, muscle weakness becomes prominent in cold weather (cold paresis).
Affected persons complain about their weakness being exaggerated in cold weather and
resolved in warm weather. Hence, they typically notice their disease in winter months.
Rarely, the disease may be accompanied by hyperhidrosis and abnormal sympathetic
skin response. Although its etiology is unknown, theories have been put forth that it
occurs secondary to chronic compression of spinal cord or atopy.°

This report presents a 19-year-old woman who visited the orthopedics outpatient
clinic with weakness and atrophy in her right hand and was clinically diagnosed with
advanced stage carpal tunnel syndrome and scheduled for surgical intervention; she
was later diagnosed with HD by an electrophysiological study. Before attempting to
prepare the paper, a written informed consent to have the case details and any accom-
panying images published was obtained from the patient.

Case report
A 19-year-old woman who presented to the orthopedics outpatient clinic with
weakness and atrophy in her right hand was diagnosed with advanced stage carpal
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tunnel syndrome and recommended surgery. She was then
referred to the electrophysiology laboratory of the hospital’s
neurology department for electroneuromyography (ENMG).
She stated that her symptoms had begun 2 years ago; she
occasionally had numbness and chilling sensation in her right
arm; and she had long been unable to carry anything in her
right hand. Her past and family history was unremarkable.
Her physical examination was also normal except for neu-
rological examination which revealed atrophic appearance
of the right hand (Figures 1 and 2) and a muscle strength of
4/5 in the distal part of the right arm. It was also noted that
the distal interphalangeal joint of the first finger of the right
hand had a muscle strength of 1/5 and the proximal one
had a muscle strength of 4/5. Muscle strength was 2/5 in
the distal and proximal interphalangeal joints of the second
finger. Thenar atrophy of the right hand was also found. The

Figure | Palm view: pronounced thenar atrophy of the right hand.

Figure 2 Dorsal view of both hands: pronounced thenar atrophy of the right hand.

wrist circumference measured 5 cm proximal to the wrist
was 15 cm on the right side and 16 cm on the left side. The
arm circumference measured 10 cm proximal to the elbow
was 26 cm on the right side and 26.5 cm on the left side. All
biochemical and blood count parameters were within the nor-
mal range. Thyroid function tests and creatine kinase levels
were also normal. Cranial and cervical vertebral magnetic
resonance imaging (MRI) studies performed at an outside
center were normal.

An ENMG was performed, which demonstrated an
absent right median and ulnar nerve compound muscular
action potential (CMAP) at the motor conduction study. The
sensory conduction study revealed normal sensory action
potential (SAP) conduction velocities and amplitudes in
the right median nerve, right ulnar nerve, right radial nerve,
right lateral antebrachial cutaneous nerve (right median nerve
second finger SAP amplitude 56.6 LV, conduction velocity
63.8 m/s; right median nerve third finger SAP amplitude
34.7 WV, conduction velocity 59.3 m/s; right ulnar nerve
fifth finger amplitude 12.1 uV, conduction velocity 56.3 m/s;
right radial nerve amplitude 31.2 nV, conduction velocity
59 m/s; right lateral antebrachial cutaneous nerve amplitude
11.1 uV, conduction velocity 66.7 m/s). A needle ENMG
recorded very large amplitude single oscillation pattern and
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diffuse spontaneous denervation potentials (positive sharp
waves and fibrillation potentials) in the right first dorsal
interosseous muscle, right abductor digiti minimi muscle, and
right abductor pollicis brevis muscle. Electrophysiological
study of forearm muscles was normal. HD was diagnosed
as the definitive diagnosis.

Discussion

HD affects men more commonly than women, and the first
symptoms appear in the 20s. HD is limited to a single
extremity such as an arm or hand rather than legs.” The
age of the patient of the present study was consistent with
the literature reports although her gender was female, being
in a less affected group. Nalini et al, in a 190-patient study,
reported only one case of familial HD.® No family member
of the patient had this disease, and thus he was considered
a sporadic case. The common clinical symptoms of the
disease which are present in >80% of the affected persons
include cold paresis and irregular tremor in finger extension
(minipolymyoclonus).*!® The patient had cold paresis but
lacked irregular tremor or involuntary movements.

HD is a condition with insidious onset and limits itself
with atrophy and weakness in hand and forearm.!! The patient
in the present study had no prominent atrophy and weakness
in her right upper extremity and forearm but had prominent
thenar atrophy and weakness in hand muscles, making the
orthopedic surgeon consider advanced stage carpal tunnel
syndrome. In the latter, the addition of worsened localized
demyelination and axonal degeneration leads to muscle pare-
sis and atrophy as well as skin hypoesthesia and anesthesia.
It is common that as the intensity of neurological signs
increase, pain and paresthesia are gradually alleviated but
thenar atrophy becomes more prominent. In this patient, a
more prominent atrophy in the thenar region compared to
the hypothenar region and the absence of pain, which were
coupled with the absence of electrophysiological tests, led
the orthopedic surgeon to diagnose advanced stage carpal
tunnel syndrome, a condition which is common.

Although hyperhidrosis and abnormal sympathetic skin
responses have been reported in some studies, this patient
lacked excess perspiration, and sympathetic skin responses
were not studied.

Nerve conduction tests have been found normal in most
patients with HD.!? Nevertheless, atypical cases have also
been reported, which were characterized by slowed conduc-
tion and reduced CMAP amplitudes. Hamano et al reported
reduced conduction velocity and reduced CMAP amplitudes
in the affected extremity.!* CMAP could not be obtained from

the motor fibers of the right median and ulnar nerves in the
nerve conduction study.

ENMG yields a typical neurogenic response in atrophic
muscles, suggesting anterior horn involvement. In this
patient, very large amplitude single oscillation pattern and
diffuse spontaneous denervation potentials (positive sharp
waves and fibrillation potentials) were detected, suggesting
anterior horn cellular involvement in the right hand where
atrophy was observed (in right first dorsal interosseal muscle,
right abductor digiti minimi muscle, and right abductor
pollicis brevis muscle).

A report in the literature has identified intrinsic spinal
cord pathologies in cervical MRI in some cases.'* This patient
had normal cervical MRI examination.

Although similar distal atrophy of forearm and hand
can be observed in the early stages of amyotrophic lateral
sclerosis, there are typical fasciculations in the upper aspect
of the arm during rest.’* The patient did not have similar
fasciculations.

In conclusion, HD should be definitely considered in the
differential diagnosis of advanced stage carpal tunnel syndrome
in a young person presenting with weakness in hand muscles
and a predominant thenar atrophy in a single upper extremity.
A careful electrophysiological study and neurological examina-
tion can make the diagnosis of HD. In this way, advanced stage
carpal tunnel syndrome will be ruled out and patients will be
spared from an unnecessary surgical operation.
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