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INTRODUCTION
The patient presenting with weakness and 
wasting of one limb, usually the arm, can be a 
considerable diagnostic challenge for the neu-
rologist. While the spectre of the amyotrophic 
lateral sclerosis form of motor neuron disease 
(ALS/MND) is often in the clinician’s mind, 
there is also a signifi cant differential diagnosis 
to be considered. While this article discusses a 
number of well-known conditions that should 
be in the differential diagnosis, I will focus par-
ticularly on a lesser known condition, Hiraya-
ma’s Disease (also known as Sobue Disease 
in North America), that is only rarely seen in 
European populations and may therefore be 
less familiar to neurologists outside Japan and 
India.

Monomelic amyotrophy or ‘juvenile non-
progressive amyotrophy of the upper limb’ is 
rarely encountered in the general neurology 
clinics but it may be under diagnosed. Previously 
thought to be restricted to Japan and South Asia, 
it is now clear that this condition does occasion-
ally occur in Europe and merits consideration 
in any patient presenting with pure lower motor 
neuron weakness of one upper limb. Further-
more the term ‘juvenile non-progressive amyo-
trophy’ coined by Hirayama is probably not ideal 
as it is clear that many cases do progress, albeit 
extremely slowly. While not obviously treatable, 
the chief benefi t in making the diagnosis is in 
allaying fears of a much more malignant neuro-
logical disorder such as MND.

HISTORY
The fi rst report of non-progressive amyotro-
phy of the upper limb appeared in 1959 when 
Hirayama desribed 12 patients (Hirayama et al. 
1959). Subsequently, as larger series of patients 
were reported from Japan, a distinct clinical en-
tity emerged (Hirayama et al. 1963; Sobue et al. 
1978). Males accounted for over 80% of cases, 
typically with onset between 15 and 25 years of 
age. One of the most consistent features through 
to the present day is the striking unilaterality in 
the majority of cases, an observation that casts 
doubt on the plausibility of the spinal cord com-
pressive basis of the condition discussed below. 
After initial reports it became apparent that the 
condition was also found not infrequently in the 
Indian subcontinent (Gourie-Devi et al. 1984). 
Then in recent decades a steady number of 
cases have been reported from Europe, though 
relatively few from the UK (de Visser et al. 1988; 
Serratrice 1991). As the disorder became more 
frequently recognized it is now apparent that 
onset can be in later life and with a higher fre-
quency in women than hitherto appreciated 
(van den Berg-Vos et al. 2003). And as the de-
bate about whether this condition represents a 
focal form of primary lower motor neuron de-
generation (i.e. a focal form of spinal muscular 
atrophy), or the local consequence of anatomi-
cal variation in the cervical spine continues, the 
terminology used has become if anything more 
confusing with Japanese authors now favouring 
the term ‘cervical polidystrophy’.
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CLINICAL PRESENTATION
In contrast to other lower motor neuron dis-
orders such as spinal muscular atrophy, mono-
melic amyotrophy is essentially a sporadic, not 
a genetic condition. In all series reported from 
Asia to date there has been a male preponder-
ance in a roughly 10 : 1 ratio. Although rare in 
the West, monomelic amyotrophy accounted 
for 13% of patients seen at a centre for motor 
neuron disorders in South India over a 10-year 
period (Gourie-Devi & Nalini 2003).

The onset is insidious over months or years 
without any history of antecedent trauma or in-
fection. The median age of onset in Asian case 
series is in the early 20s but with a broad range 
extending from 15 to 35 years. However, in a 
large Dutch retrospective series of lower motor 
neuron disorders, 16/49 patients had a condi-
tion with the same clinical features as Hiraya-
ma’s monomelic amyotrophy, with an age of 
onset ranging from 18 to 65 and with a 1.5 : 1 
male to female ratio (van den Berg-Vos et al. 
2003). Whatever the aetiological relationship 
of the conditions described in these different 
series, this suggests that the clinical syndrome 
of monomelic amyotrophy may be more com-
mon than previously appreciated in Europe and 
have a much later onset, well into the age range 
at which MND commonly presents. While it is 
usually stated that there are no upper motor 
neuron features and that the cranial nerves are 
never involved, if case ascertainment is defi ned 
using these exclusion criteria, all such state-

ments carry a self-fulfi lling circularity. Tendon 
refl exes can be reduced, normal or even exag-
gerated.

The wasting and weakness characteristically 
involves muscles innervated by the C7-T1 seg-
ments. Thus the shoulder girdle is usually spared 
and there is often a striking sparing of brachio-
radialis (C5,6) in the forearm, giving rise to an 
appearance which Hirayama called ‘oblique 
amyotrophy’. Fasciculations appear to be rare. In 
the most extensive long-term follow up to date, 
Gourie-Devi and Nalini showed that within a 
few years progression appears to arrest and pa-
tients followed up for more than 20 years never 
go on to develop progression to other areas of 
the motor system. In addition to weakness and 
wasting, patients have described worsening of 
their symptoms in cold weather.

DIFFERENTIAL DIAGNOSIS OF THE WEAK 
AND WASTED UPPER LIMB
Clearly any patient with unexplained weak-
ness and wasting of the upper limb merits MR 
scanning of the cervical and upper thoracic 
spinal cord to exclude a structural lesion, either 
intrinsic or extrinsic. The absence of sensory 
symptoms does not exclude a compressive my-
eloradiculopathy. Some patients undergoing 
surgery for apparent thoracic outlet syndrome 
continue to slowly progress, suggesting that 
focal motor neuron degeneration may have 
been responsible for their symptoms (Donaghy 
et al. 1999).
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Somewhat confusingly, one of the most com-
mon presentations of MND is with weakness and 
wasting of one limb, either foot drop or wasting of 
the small muscles of the hand. It will be apparent 
from the above clinical description that there are 
some features in the clinical pattern of Hirayama 
type monomelic amyotrophy that make the dis-
tinction from MND relatively straightforward 
after a period of time has elapsed. Most notably 
MND is by defi nition a more progressive disor-
der. Fasciculations are common and proximal 
muscle wasting is often present within months 
of distal wasting appearing. However, there is 
no doubt that a monomelic onset of MND can 
remain confi ned to one limb for considerable 
periods of time, even years. This is further com-
plicated by the fact that motor neuron disease 
restricted to the upper limb (so-called ‘brachial 
amyotrophic diplegia’) is characteristically of 
slower progression than typical MND, often run-
ning a clinical course of 5–10 years. In most cases 
the latter disorder becomes bilateral soon after 
onset and involves more widespread proximal 
muscle groups than the more distal and restricted 
pattern outlined above for monomelic amyotro-
phy. Most specialists in motor neuron disorders 
would probably agree that progression to MND 
can only conclusively be excluded if there is no 
progression beyond the upper limb within three 
years. However, at least the recognition that rela-
tively non-progressive forms of weakness and 
wasting of one limb do exist should help avoid 
a premature diagnosis of MND. Clinical neuro-
physiology may be helpful in demonstrating the 
more widespread involvement of limb or bul-
bar muscles in MND, but minor EMG changes 
should never be used to secure the diagnosis if the 
clinical pattern is not consistent.

The spinal muscular atrophies (SMA) are a 
heterogeneous group of diseases of genetic ori-
gin and variable distribution characterized by 
slowly progressive pure lower motor neuron 
degeneration (Talbot & Davies 2003). Despite 
the presumed hereditary basis of most forms 
of lower motor neuron degeneration, appar-
ently sporadic cases do occur, though autosom-
al recessive inheritance is diffi cult to exclude. A 
particular form of dominantly inherited distal 
SMA, which has recently been shown to be due 
to mutations in the glycyl tRNA synthase gene, 
shows predilection for the upper limbs. Anita 
Harding coined the term ‘chronic asymmetrical 
spinal muscular atrophy’ to describe a group of 
patients with distal weakness and wasting, pre-
dominantly of the upper limb (Harding et al. 

CAUSES OF UNILATERAL WASTING OF THE 
UPPER LIMB
• Monomelic amyotrophy
• Motor neuron disease/amyotrophic lateral sclerosis
• Spinal muscular atrophy
• Cervical cord structural lesion, intrinsic or extrinsic
• Brachial neuritis
• Multifocal motor neuropathy with conduction block

The patient 

with 

unilateral or 

asymmetrical 

upper limb 

wasting 

presents a 

diagnostic 

challenge.
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1983). It is possible that some of these patients 
had a Hirayama-like amyotrophy.

While the overwhelming majority of patients 
with neuralgic amyotrophy or brachial neuritis 
present with characteristic deep shoulder ach-
ing dysaesthesia, very occasional cases are seen 
with a near painless onset. The subacute onset 
and good prognosis for full recovery, along with 
electrophysiological evidence of widespread 
brachial plexus involvement, should resolve any 
diagnostic diffi culty.

Multifocal motor neuropathy with conduc-
tion block is an important condition to consider 
in any patient with an apparently isolated lower 
motor neuron syndrome of the upper limb. In 
addition to the fi nding of conduction block on 
electrophysiological testing, the diagnosis can be 
suspected when there is weakness out of propor-
tion to any wasting. A characteristic clinical fi nd-
ing is onset with weakness of fi nger extension.

PATHOGENESIS
The aetiology of monomelic amyotrophy re-
mains unexplained. Because of the relatively 
benign outcome of this condition it was not 
until 1987 that the fi rst description of pathol-
ogy appeared (Hirayama et al. 1987). This and 
subsequent reports have suggested that there is 
a focal loss of motor neurons without any as-
sociated degenerative changes in the spinal cord 
to suggest a compressive cause. However, recent 
reports from Japan have argued a model where 
focal venous ischaemia arises through compres-
sive fl attening of the lower cervical cord due to 
forward displacement of the cervical dural sac 
and spinal cord induced by recurrent neck fl ex-
ion (Hirayama & Tokumaru 2000). It is not clear 
why this should give rise to a disorder that is rela-
tively non-progressive, so frequently unilateral 
and so exclusively a lower motor neuronopathy, 
sparing the long tracts. At least one other imag-
ing study has shown no difference in the antero-
posterior cord diameter between patients and 
controls supporting the notion that the aetiol-
ogy is in fact a primary degeneration of motor 
neurons (Willeit et al. 2001).

ACKNOWLEDGEMENTS
Reviewed by Dr Tony Windebank, Mayo Clinic, 
USA.

REFERENCES
van den Berg-Vos RM, Visser J, Franssen H et al. (2003) 

Sporadic lower motor neuron disease with adult onset: 
classifi cation of subtypes. Brain, 126, 1036–47.

progression to 

MND can only 

conclusively be 

excluded if there 

is no progression 

beyond the 

upper limb within 

three years

Donaghy M, Matkovic Z & Morris P (1999) Surgery for 
suspected neurogenic thoracic outlet syndromes: a 
follow up study. Journal of Neurology, Neurosurgery 
and Psychiatry, 67, 602–6.

Gourie-Devi M & Nalini A (2003) Long-term follow-up 
of 44 patients with brachial monomelic amyotrophy. 
Acta Neurologica Scandinavica, 107, 215–20.

Gourie-Devi M, Suresh TG & Shankar SK (1984) Mono-
melic amyotrophy. Archives of Neurology, 41, 388–94.

Harding AE, Bradbury PG & Murray NM (1983) Chron-
ic asymmetrical spinal muscular atrophy. Journal of 
Neurological Science, 59, 69–83.

Hirayama K & Tokumaru Y (2000) Cervical dural sac 
and spinal cord in juvenile muscular atrophy of distal 
upper extremity. Neurology, 54, 1922–6.

Hirayama K, Tomonaga M, Kitano K, Yamada T, Kojima 
S & Arai K (1987) Focal cervical poliopathy causing 
juvenile muscular atrophy of distal upper extremity: a 
pathological study. Journal of Neurology, Neurosurgery 
and Psychiatry, 50, 285–90.

Hirayama K, Toyokura Y & Tsubaki T (1959) Juvenile 
muscular atrophy of unilateral upper extremity – a 
new clinical entity. Psychiatr. Neurol. Jpn, 61, 2190–7.

Hirayama K, Tsubaki T, Toyokura Y & Okinaka S (1963) 
Juvenile muscular atrophy of unilateral upper extrem-
ity. Neurology, 13, 373–80.

Serratrice G (1991) Spinal monomelic amyotrophy. Ad-
vances in Neurology, 56, 169–73.

Sobue I, Saito N, Iida M & Ando K (1978) Juvenile type 
of distal and segmental muscular atrophy of upper 
extremities. Annals of Neurology, 3, 429–32.

Talbot K & Davies KE (2003) Spinal Muscular Atrophy. 
In: Motor Neuron Disorders (eds Shaw PJ & Strong M). 
Oxford, Butterworth-Heinemann 

de Visser M, Ongerboer de Visser BW, Verbeeten B Jr. 
(1988) Electromyographic and computed tomo-
graphic fi ndings in fi ve patients with monomelic spi-
nal muscular atrophy. Eur Neurol, 28, 135–8.

Willeit J, Kiechl S, Kiechl-Kohlendorfer et al. (2001) Ju-
venile asymmetric segmental spinal muscular atrophy 
(Hirayama’s disease): three cases without evidence of 
‘fl exion myelopathy’. Acta Neurologica Scandinavica, 
104, 320–2.

CONCLUSIONS
• A patient who presents with wasting and weakness of 

one upper limb, at any age, requires rapid investigation 
to exclude a structural lesion in the neck.

• When imaging is normal the question of motor neuron 
disease is inevitably raised, but the message of this ar-
ticle is that there is a signifi cant differential diagnosis to 
be considered, which includes much more benign con-
ditions.

• Monomelic amyotrophy is a focal motor neuron disor-
der, with slow progression and apparent arrest after a 
few years. It may be commoner in European populations 
than previously appreciated. If the diagnosis is not rec-
ognized patients will frequently be inappropriately la-
belled as having MND and suffer the distress of believing 
they have a progressive and invariably fatal disorder.
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