
© 2017 Advanced Biomedical Research | Published by Wolters Kluwer - Medknow 1

Introduction
Hirayama’s disease is a very rare variant 
of amyotrophic lateral sclerosis where the 
hallmark of diagnosis is the involvement 
of a single limb with lower motor 
neuron (LMN) features which are more 
common in distal muscles than proximal 
muscles. It’s a benign motor neuron disorder 
with male preponderance. It is commonly 
misdiagnosed in patients presenting with 
isolated amyotrophy of upper limb due 
to other diagnoses. It’s a kind of cervical 
myelopathy related to fl exion movement 
of the neck. Its characteristic is that it 
progresses for only 2–4 years and then 
achieves a plateau with spontaneous 
stabilisation.[1] The precise cause of this 
disorder is still unknown. An assumption 
of imbalanced growth between the patient’s 
vertebral column and spinal canal contents 
has been postulated till now. Here, we 
are reporting a case report of Hirayama’s 
disease where the disease achieved a 
plateau after 3 years and we will discuss 
his magnetic resonance imaging (MRI) 
and electromyographic (EMG) fi ndings 
along with the discussion about how to 
differentiate it from its other differential 
diagnoses.

Case Report
A 49-year-old male patient was admitted 
to our hospital with complaints of 
the weakness of left upper limb for 
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Abstract 
Hirayama’s disease is a rare clinical variant of amyotrophic lateral sclerosis where distal muscles are 
involved more compared to proximal muscles and vice-versa occurs only in 10% cases and so it is 
differentiated from O’Sullivan McLeod syndrome which involves only small muscles of single limb. 
Here, we present a case of Hirayama’s disease where disease achieved a plateau after 3 years with 
no further progression. His electrophysiological studies, and clinical picture, and magnetic resonance 
imaging fi ndings were consistent with a diagnosis of Hirayama’s disease.
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20 years. His weakness was associated 
with fasciculations, and the weakness 
progressed over a period of 3 years, and 
then it stopped progressing completely. The 
patient never experienced any abnormal 
sensations in the left upper limb. Twenty 
years back, he was diagnosed to be having 
some motor neuron disease, and EMG/
nerve conduction velocity (NCV) were 
done. For this, he was only managed 
conservatively, and was explained about 
the prognosis. On admission to our 
hospital, his vitals were stable. On general 
examination, fasciculations were seen in 
the left upper limb (mainly the deltoid 
area). On neurological examination, higher 
mental functions, cranial nerves, spine, 
cerebellar functions, gait, jaw jerk, and 
abdominal refl exes were normal. On motor 
examination, the patient had predominant 
proximal muscle weakness of left upper 
limb (mainly deltoid, supraspinatus, 
infraspinatus, rhomboids, and small 
muscles of hands) [Figure 1]. Bulbar 
muscles and muscles of both the lower 
limbs were spared. There was hypotonia 
in proximal muscles of the left upper limb. 
Deep tendon refl exes were absent in left 
upper limb. Plantar response was fl exor, 
bilaterally. The sensory system was normal. 
All his routine blood investigation reports 
were within normal limits. On the suspicion 
of Hirayama’s disease, the patient was 
advised EMG/NCV studies which showed 
lower motor denervation at proximal spinal 
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level involving left upper limb conclusing an anterior horn 
cell disease. MRI cervical spine (neutral, and fl exion) 
was suggestive of cervical cord compression (C3–C5), 
and anterior dislocation of the posterior dural sac. All 
neurological fi ndings after 20 years were same, as seen 
in comparison to the patient’s previous hospital records. 
The patient was discharged after proper counselling, and 
neurologist’s opinion who confi rmed our diagnosis of 
Hirayama’s disease.

Discussion
Hirayama disease also termed as juvenile muscular atrophy 
of the unilateral upper extremity, is a type of cervical 
myelopathy related to fl exional movements of the neck.[2] 
Hirayama’s disease was initially recognized in Japan in 
1959 and reported under the name of juvenile muscular 
atrophy of unilateral upper extremity. Since then, similar 
cases have been described from many countries, mostly 
from Asia. In a report in 1991, Chan et al. estimated 
150 cases from Japan, 37 from India, and 102 from 
Sri Lanka.[3] This condition is more prevalent in India, 
Japan, and Sri Lanka.

Hirayama’s disease is a rare, clinical variant of amyotrophic 
lateral sclerosis where distal muscles are involved, more 
compared to proximal muscles and vice-versa occurs only 
in 10% cases,[4,5] just like in our case which makes our case 
even more interesting. The onset of Hirayama’s disease 
is usually between 15 and 25 years. There is sparing of 
brachioradialis muscle giving the impression of “oblique 
atrophy.”[4,6,7] Left side is affected more than the right side, 
just as in our case. Fasciculations are present in 47–66% 
on the affected side, with no sensory loss. Local cramps 
and spasms are present in only 30% cases only. Less 
common features include coldness of hands, hyperhidrosis, 
and aggravation of motor symptoms on exposure to cold.[8] 
There is no relationship between the patient’s handedness, 
and side of greater muscular atrophy.[5,9] The weakness in 
Hirayama’s disease progresses over 1 month–5 years and 

has a self-limiting course. The nonprogressive state lasts 
for decades. Mild disabilities are seen in 73% cases.

Hirayama’s disease is differentiated from O’Sullivan 
McLeod syndrome which involves only small muscles 
of the single limb. It is to be differentiated from “fl ail 
arm syndrome” where the later has bilateral symmetric 
involvement of upper limbs with LMN signs in both upper 
limbs. When the duration of the symptoms is short, several 
conditions that also cause localized amyotrophy of the 
distal arm – including syringomyelia, amyotrophic lateral 
sclerosis, cervical spondylotic myelopathy, and spinal cord 
tumour – should be differentiated from Hirayama’s disease. 
One of the diseases that should be considered is a postpolio 
syndrome, which can be differentiated from Hirayama’s 
disease by a defi nite history of poliomyelitis. Hirayama 
disease is different from the known types of motor neuron 
diseases because of its nonprogressive behaviour, and 
pathologic fi ndings of focal ischemic changes in the anterior 
horn of the lower cervical cord.[10] Hirayama’s disease should 
be distinguished from multiple motor neuropathies when the 
amyotrophy is distally in the upper limb, and in this disease 
there is an evidence of conduction block in motor nerves, 
and high serum titers of anti-GM1 ganglioside antibodies. 
A chronic focal myositis can be differentiated by an elevated 
serum creatine phosphokinase, and the EMG, and the muscle 
histologic features.

MRI cervical spine in Hirayama’s disease may show the 
spinal cord compression on neck fl exion with anterior 
shifting of posterior dura [Figure 2]. Nerve conduction 
studies frequently demonstrates the low amplitude 
compound muscle action potentials commensurate with 
degree of weakness, and atrophy.[5] The EMG fi ndings 
usually show loss of motor unit potentials which are 
rapidly fi ring, high amplitude, and polyphasic, as seen in 
anterior horn cell disorders.[4,5,9] These changes are localized 
to lower cervical and T1 myotomes. Fibrillation potentials 
and sharp waves may be seen.[7]

Figure 2: Sagittal fl exion T2-weighted image shows anterior displacement 
of posterior dural sac and cord compressionFigure 1: Involvement of muscles of left upper limb in Hirayama’s disease
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The pathogenesis is still unclear, and is thought mainly 
due to dynamic spinal cord compression due to neck 
fl exion with forward displacement of posterior dura as 
the primary mechanism.[6] The lower cervical cord moves 
forward in fl exion and contacts the posterior surface of the 
vertebrae, and becomes fl attened at the contact point.[5] The 
posterior wall of the dural tube also moves forward, the 
posterior epidural space expands forming a crescent shaped 
mass in the posterior epidural space mainly due to the 
congestion of posterior internal vertebral venous plexus.[5] 
The anterior horn cells which are vulnerable to ischemia 
begin to degenerate, resulting in localized cord atrophy 
of the lower cervical region, weak, and wasted hands and 
forearms.[11] The clinical features and diagnosis of our case 
are persistent with a report of 73 patients by Hirayama and 
Tokumaru who concluded that dynamic cord compression 
in fl exion with forward displacement of posterior dura is an 
unequivocal fi nding in progressive stage. The mechanism 
of myelopathy may involve ischemic changes, or chronic 
trauma by repeated neck fl exion affecting anterior horn 
cells along with spinal cord thinning, termed as fl exion 
myelopathy.[6]

The prognosis is good in Hirayama’s disease compared to 
other forms of motor neuron diseases with less morbidity, 
and prolonged survival as there is no specifi c treatment 
for this condition. The primary principle of treatment is a 
restriction of neck fl exion. The posture with long-term neck 
fl exion must be avoided. Low pillows are recommended. 
The anterior fusion of cervical vertebrae, and duraplasty, 
with or without anterior fusion has been performed. The 
indications and methods of surgical treatment remains 
controversial.[5]
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