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Case Reports

Hirayama disease, also termed nonprogressive 
juvenile spinal muscular atrophy of the distal 
upper limbs, is a kind of cervical myelopathy 

which is related to flexion movements of the neck.1,2 The 
pathogenetic mechanism of this disease is attributed to 
forward displacement of the posterior wall of the lower 
cervical dural canal when the neck is in flexion position, 
which causes marked, often asymmetric, flattening of the 
lower cervical cord3.We report a case of Hirayama disease 
and describe the diagnostic findings at flexion magnetic 
resonance (MR) imaging of cervical spine. 

Case report

 A 18-year-old male presented with progressive 
weakness of left upper limb for around one year which 
was later followed by wasting of the left hand and palm. 
His symptoms were increased during cold exposure. There 
was no history of local or neck pain, trauma or weakness 
of other limbs. On examination his general condition, 
vitals and systemic review were normal. Examination 
of left upper extremity revealed atrophy of the thenar, 
hypothenar and interosseous muscles with sparing of 
brachioradialis muscle (Figure 1). Fine tremors of fingers 
noted. The motor power of left upper limb was 5/5 but 
grip was 2/5, deep tendon reflexes were normal. No ataxia, 
extrapyramidal signs, Babinski sign, or abnormalities in 
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 Hirayama disease a condition with juvenile 
muscular amyotrophy of distal upper limbs is a 
rare disease predominantly affecting the anterior 
horn cells of the cervical cord in young men. We 
report the diagnostic radiological findings of 
a case of Hirayama disease, a kind of cervical 
myelopathy caused by flexion movements of the 
neck.  In flexion MR studies of cervical spine the 
striking and pathognomonic picture of anterior 
shifting of posterior dura at the lower cervical 
spinal canal is seen. In nonflexion studies 
asymmetric cord atrophy is seen especially at the 
lower cervical cord, which is highly suggestive 
of Hirayama disease. When suspected, a flexion 
MR study of cervical spine is to be done to prove 
this diagnosis.
 Key words:  hirayama disease, MRI cervical 
spine, upper limb wasting

sweating and urination were noted. Sensation to pain, 
touch, pinprick, vibration, and joint position was intact. 
He had consulted at few other centers already and had 
undergone investigations and was on tablet Prednisolone 
30mg, once a day.
 Blood investigations including hematology, 
biochemistry were within normal limits. Nerve 
conduction study findings were suggestive of normal 
motor and sensory study of median and ulnar nerves. 
Electromyography showed active and chonic denervation 
in left FCR, triceps, first dorsal interosseus and bilateral 
abductor pollicis brevis muscles. Nonflexion sagittal T1 
and T2 weighted MRI cervical spine showed high intensity 
signal changes in C4-C7 levels, with features suggestive 
of Myelopathy (Figure 2A).  Suspecting a diagnosis of 
Hirayama disease, we performed repeat dynamic MRI 
(Figure 2 A, B, C) cervical spine with imaging in flexion 
and extension positions of the neck. Dynamic MRI of 
cervical spine revealed widening of subarachnoid spaces 
at C5, C6 and C7 levels with cord compression depicted 
more clearly on flexion images in T2Weighted sagittal 
sequences and disappeared when the neck was returned 
to neutral position (Figure 2C). Intramedullary high 
intensity signal with cord atrophy was noted. Cervical 
cord atrophy with myelopathy (from C4 vertebral body 
level to C6-7 disc level) and widening of subarachnoid 
space in flexion MRI was typical of Hirayama disease. 
The diagnosis of Hirayama disease was confirmed. Patient 
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was put on a cervical collar; steroid was tapered off and 
stopped. No further progression was noted at the 6month 
follow-up.

Discussion

 Hirayama disease also known as nonprogressive 
juvenile spinal muscular atrophy of the distal upper 
limbs is a kind of cervical myelopathy related to flexion 
movements of the neck.3 It is a rare condition occurring in 
young men. Hirayama disease is a benign disorder with a 
stationary stage after a progressive course and has been 
reported mainly in Asian population especially Japanese, 
though recently few cases have been reported from 
Western countries also.2 No case has been reported from 
Nepal till date. Characteristic clinical presentations include 
insidious onset of weakness and atrophy in one or both 
upper limbs starting in the distal upper limbs, followed 
by a spontaneous arrest within several years. The etiology 
is hypothesized as disproportionate growth between the 
vertebral column and the contents of the spinal canal 
during the juvenile growth, which causes anterior cervical 
cord compression related to flexion movement of neck.6

 This condition has been thought to be a variant of 
motor neuron disease but the pathological evidence of 
focal ischemic changes in the lower cervical anterior horn 
reported in autopsy case facilitates differentiation of the 
disorder from degenerative motor neuron disease.4 Recent 
radiological investigations proved compressive flattening 
of the lower cervical cord due to forward displacement 
of the cervical dural sac and spinal cord induced by neck 
flexion.7 These findings suggest that sustained or repeated 
neck flexion may cause ischemic changes in the cervical 
anterior horn.
 Hirayama et al. reported the neuropathological 
findings where the spinal cord showed anteroposterior 
flattening and ischemic necrotic changes of the anterior 
horns of the cervical cord at C5-T1, mostly severe at C7 and 

C8; predominantly on the left.3,5 These findings suggested 
a circulatory insufficiency of the lower cervical cord, but 
the intra- and extra-medullary vessels were normal. The 
pathologic evidence prompted neuroradiologic (CT, MRI) 
studies in the late 1980s. The most diagnostic image study 
is cervical MRI with neck flexion. Several studies have 
reported the pathognomonic features of Hirayama disease 
in flexion MR studies. The flexion MR image may reveal 
anterior shift of the posterior dura sac, flattening of the lower 
cervical cord, posterior spinal epidural venous dilation 
and localized cord atrophy, which fit the description of 
cervical flexion myelopathy.1,8,10 The pathologic findings 
and results of radiological studies suggest that sustained 
or repeated neck flexion might cause an anterior shift 
of the cervical dural sac, then the compressed cervical 
cord at the segments induce an increased intramedullary 
pressure, resulting in microcirculatory disturbance in the 
anterior horn, the most vulnerable structure to ischemia 
in the spinal cord.1,3 Based on this hypothesis cervical 
collar therapy for patients have been tried when they may 
have sustained repeated neck flexion, and have shown to 
be an effective treatment for prevention of the disease 
progression.5,9 Early cervical collar therapy thus leads 
to premature arrest of disease progression and shortens 
the duration of illness.9 For patients non-responsive to 
conservative treatment, surgical managements such as 
anterior cervical decompression, duroplasty fusion and 
even tendon transfer have been reported to be beneficial.

Conclusions

 The physicians should keep in mind that in case of 
insidious onset of unilateral distal upper limb weakness in 

Figure 1: Unilateral left hand thenar, hypothenar and interosseous muscle atrophy 

	 Figure	 2:	 Magnetic	 resonance	 images	 of	 cervical	
spine	 show	 localized	 cervical	 cord	 atrophy	 at	 the	 C4-
C7	 levels	 with	 high	 intensity	 signal	 changes	 in	 Neutral	
position T2W sagittal image (A); no obvious findings 
in		extension	position	T2W	sagittal	(B),	and	widening	of	
subarachnoid	spaces	at	C5,	C6	and	C7	levels	with	cord	
compression	on	the	FlexionT2W	sagittal	image	(arrow)

	 Figure	1:	Unilateral	left	hand	thenar,	hypothenar	and	
interosseous	muscle	atrophy
Figure 1: Unilateral left hand thenar, hypothenar and interosseous muscle atrophy 
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young man with cold paresis, the finding of asymmetric 
lower cervical cord atrophy on routine MR studies, is 
highly suggestive of Hirayama disease. A cervical flexion 
MR study should be performed to confirm the diagnosis. 
Early diagnosis is necessary because early cervical collar 
application to minimize neck flexion has been shown to 
prevent progressive muscular weakness and stop disease 
progression. 
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