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• Twenty-four patients from India, had
juvenile muscular atrophy localized to the
upper extremities. The condition characteristically affects young men and is not
familial. Atrophy is limited to the hand and
forearm muscles, with slow progression
for two to three years after which it seems
to be stationary. The condition is associated with "tremor-like" movements out
of proportion to the weakness. Examination of muscle biopsy specimens shows
group 2 fiber atrophy. This syndrome, for
which no cause has been described, is
benign and self-limiting, unlike most
motor neuron diseases, and is distal in
upper extremities, unlike KugelbergWelander disease. Asymmetrical muscle
wasting and preceding febrile illness in
some patients suggests an atypical poliomyelitis-like viral disease.
(Arch Neurol 37:297-299, 1980)

Juvenile distal muscular atrophy
(JDMA) has been recognized since
1959 as a disorder with an insidious
onset of atrophy localized to hand and
forearm muscles and an apparently
non progressive or a very slowly progressive course. 1 - O More than 100 cases
have been described from Japan, and
elsewhere only isolated reports have
appeared from Denmark ' and Holland.' We studied 24 cases of juvenile
nonprogressive muscular atrophy, localized to hands and forearms, from
northern India (Delhi).
SUBJECTS AND METHODS

The criteria for diagnosis of JDMA used
in this study were as follows: (1) the presence of atrophy localized to hand and forearm muscles of one or both upper extremities; (2) onset of disease before the age of
30 years; (3) an insidious onset; (4) an
apparently nonprogressive or very slowly
progressive clinical course; and (5) absence
of any sensory or long-tract signs, ,
These patients were followed up for two
to nine years at the All India Institute of
Medical Sciences, New Delhi, A detailed
history with a special attention to the
presence of any viral or bacterial infection,
vaccination, exposure to toxic substances,
trauma, nutritional deficiency, and posiAccepted for publication June 21, 1979.
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tive family history was obtained in each
case. A complete physical examination was
carried out. In all the patients, the results
of routine urinalysis and determinations of
hemoglobin levels, RBC and WBC counts
(total and differential), sedimentation
rate, blood glucose levels, serum protein
levels, and electrolyte levels were normal.
Cerebrospinal fluid examination and creatinine phosphokinase (CPK) levels were
normal in all the cases. There was no case
with cervical rib, and myelography in all
these cases ruled out a compressive
lesion.
Electromyographic (EMG) studies were
done and motor and sensory (ulnar,
median, peroneal, and sural) nerve conduction velocity was determined using equipment with an amplifier system and
advanced nerve stimulator and delay line.
Concentric needles were used to investigate the affected and clinically normal
muscles of upper and lower extremities. 9
Motor and distal sensory nerve conduction
velocities were measured using Tefioncoated needle electrodes and a near-nerve
electrode was placed in proximity to the
nerve using threshold current. Supramaximal current, a square wave pulse of 0.2 ms
duration, was delivered through the 5-mm
bare tip of near-nerve electrode. Sensory
potentials were recorded with the amplifier and preamplifier using appropriate high
and low frequencies, 10- to 20-/.1 V amplification and sweep speed of 1 and 2 ms/
division (cm). Peak-to-peak amplitudes and
latencies were measured from the onset of
stimulus artifact to the first positive phase

of sensory potential and first deflection in
motor potential. "'. 11 In four patients, proximal conduction of motor fibers of median
and ulnar nerves from supraclavicular fossa to elbow were measured using motor
evoked potential recorded from hypothenar and pollicis brevis. Brachial plexus
lesion was ruled out also by study of latencies to biceps, triceps, and deltoid while
stimulating at supraclavicular fossa.
Muscle biopsy specimens were obtained
from quadriceps in 13, deltoid in five, and
from brachioradialis in eight patients.
Sural nerve biopsy was done in 13 patients.
In eight patients, where the biopsy specimen from extensor group of muscles
showed atrophy on hematoxylin-eosin
stain, further histochemical staining was
done to determine the type of fibers
involved in the process. Myosin adenosine
triphosphatase was demonstrated in 10 /.1thick cryostat sections. "
RESULTS

Muscle wasting or weakness began
insidiously between the ages of 16 and
25 years in 20 patients (83%), 11 to 15
years in three (13%), and one was 26
years old at the time he noticed weakness. Except. for one, all the patients
were male. Muscle wasting progressed
gradually for six months to three
years in 21 (88%) and became stationary by five years in all (Table 1).
Wasting and weakness of either hand
or the hand and forearm muscles were

Table 1.-Age of Onset, Period of Progression and Duration of Atrophy and
Weakness in 24 Patients
Age at Onset, yr / N (%)

Period of Progression,
yrIN (%)

Duration of Atrophy
and Weakness, yr /N (%)

< 1/2 (8)

< 1/2 (8)

5-10/0(0)
11-15/3 (13)

1-2/10 (42)

15-20/12 (50)

2-3/9 (38)

20-25/8 (33)
25-30/1 (4)

3-4/2 (8)
4-5/1 (4)

1-2/4(17)
2-5/10 (41)

,

5-10/2(8)
10-15/3(13)
>15/3(13)

Table 2.-Distribution of Wasting
Hands Alone
Bilateral
Symmetrical
Asymmetrical
Subtotal
Unilateral
Right side
Left side
Subtotal

Hand and
Forearm

1

1

2
3

3
4

2
1

6
6

3

12

•

Hands, Forearm.
and Upper Arm

Total (%)

1
1
2

3
6
9 (37.5)

8
7
15 (62.5)
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the only complaints at the time of
examination. Bilateral symmetrical
distal wasting of both hands and arms
up to the elbow was present in three
patients and asymmetrical bilateral
involvement was seen in six patients
(Table 2). In these nine patients with
bilateral involvement, muscle wasting
in one extremity preceded the other
by six months to two years (Figure).

,.

Weakness paralleled the wasting and
was most pronounced in the small
muscles of the hand, including interossei, lumbricals, hypothenar, the thenar
muscles, followed by the extensor and
flexor muscles of the forearm. Wasting was restricted to the hand muscles, particularly the first dorsal interosseous and abductor pollicis brevis in
three patients, resulting in an errone-

ous diagnosis of carpal tunnel syndrome. The triceps was atrophic in
two patients and the biceps was minimally involved in one patient. Brachioradialis seemed to be relatively
spared in most cases. Shoulder girdle
and leg muscles were normal in all.
Irregular jerky and "tremor-like"
involuntary movements were seen in
19 patients. These were most evident
in the fingers; occasionally the whole
hand was involved. The involuntary
movements were prominent in four
patients and led to investigations to
exclude Wilson's disease and rheumatic chorea. In one patient, wasting and
weakness were minimal, but tremorlike movements were severe. There
was some improvement in "tremor" in
11 patients after treatment with propranolol hydrochloride. Fasciculations, especially in forearm muscles,
were observed in 15 patients and were
also felt subjectively or actually seen
in asymptomatic hand and forearm
muscles in two. Twelve patients noted
stiffness and cramps in the hands,
exacerbated by cold and fatigue. In
two, contractu res and flexion deformities of the hands developed. In three
patients, the skin of the hands was
atrophic, dry, and shiny, but there was
no loss of hair or brittleness of nails.
Six patients gave a history of
febrile illness two to six months
before the onset of wasting. There
was no family history of a similar or
other neurological disorder and no
symptoms suggestive of brachial plex-

Symmetrical wasting of hands and forearms , with prominent wasting of ulnar side (left)
and extensor (right) of forearm .

Table 3.-Electromyographic Findings in Clinically Involved Muscles in 24 Cases
Amplitude (50%
or More
Increased)
Large Motor
Units, N/%

No
Aclivity

Discrete Activity
(Single or Mixed)

Polyphasic
Potentials
( > 12%),
N/%

First dorsal interosseous

9 / 37.5

15 / 62 .5

3 112 .5

7 / 29

11 / 45

Fibrillalion, N/%
2 18.0

Hypothenar muscles

6 / 25

18175

8 133

6 / 25

6 / 25

2 / 8.0

Abductor pollicis brevis
Flexors of forearm

3 / 12.5

22 / 87 .5

5 125

9 / 37 .5

4 / 16 .6

1/4

3 / 12.5

14 / 58

8 133

13 / 54 .5

·..

Extensors of forearm

2/8

13 / 54

7 129

12/ 50

6 / 25
9 137 .5

Brachioradialis

1/ 4

10 / 42

9137 .5

9 / 37.5

8 / 33

· ..

2/8

·..

Motor Units, N 1%
•

•

Triceps

...

Biceps

..

.

•

7129

1/4

...

3 / 12 .5

1/4

...

Fasciculation, N/%

· ..

2/ 8

\

•

·

..

Table 4.-Comparison of Various Reports in English-Language Literature
on Juvenile Nonprogressive Distal Muscular Atrophy
Source

No. of
Patients IWomen

Age at
Onset, yr

Hirayama et al ,' 1963 (Japan)

20 / 0

15-21

Hashimoto et ai,' 1976 (Japan)

27 / 0

13-2 1

Sobue et al ,' 1978 (Japan)

71 / 12

Compernolle ,' 1973 (Holland)
Pilgaard et ai, ' 1968 (Denmark)
Present study, India
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2-30 (18-22)

.

Maximum
Progress, yr

Involuntary
Movements

Unilateral

Bilateral

10

16 / 20

20

0

19
...

8
...

1

0

1

0

15

9

4

0

10

6

1/ 1

20

4

1/ 0

15
12-26

2

0
Yes

5

19 / 24

24 / 1
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us neuritis or cervical root compression. No history of recent vaccination,
immunization, exposure to toxins, or
strenuous exercise before the onset of
muscular atrophy or weakness was
elicited.
The main EMG findings were a
severe loss of motor units in all
patients in small muscles of the hand,
with increased polyphasic potentials
(more than 12%) in 70% of the patients
in one or more muscles of the hand or
forearm. Fasciculations were seen in
one or more muscles of the hand or
forearm in 11 patients. Fibrillations
were recorded in only two patients. In
the clinically "normal" contralateral
hand muscles of four out of 15
patients with unilateral involvement,
the EMG of the brachioradialis muscle
showed decreased number of motor
units ("mixed pattern"). Electromyography of proximal shoulder girdle and
leg muscles was normal in all cases
(Table 3).
In 18 patients, motor latencies and
velocity in elbow to wrist segment
were normal in ulnar and median
nerves (53 to 68 m /s) and motor
evoked potentials were of low amplitude in five patients. It was not possible to determin e motor conduction velocity in six patients because of severe
atrophy of hypothe nar or abductor
pollicis brevis. Sensory conduction velocity in ulnar and median nerves was
normal in all the 24 patients in finger
to wrist segment (49 to 67 m/s). The
sen sory evoked potentials for median
nerve, first finger (thumb) to wrist
was 18 to 32 }.tV and for third finger to
wrist was 13 to 30 }.tV. The ulnar
sensory potentials from fifth finger to
wrist was 8 to 25 }.tV. Proximal motor
conduction in median and ulnar
nerves from supraclavicular fossa to
elbow was normal in three patients (61
to 72 m i s, using a caliper for measurement of distances). Sural and peroneal
nerve conduction velocity was normal,
with normal evoked sensory and
motor potentials in all the patients.
Sural nerve and muscle biopsy specimens from vastus in 13 patients and
deltoid in five patients were normal.
In eight, muscle biopsy specimens
from wasted brachioradialis showed
atrophy in all the patients, with predominant involvement of type 2
fi bers.
COMMENT

Hirayama' described 38 patients
and named the condition "juvenile
non progressive muscular atrophy" localized to hand or forearm. The majority of the patie nts have been reported
from Japan, with isolated case reports
Arch Neurol-Vol 37 , May 1980

coming from Europe (Table 4). The
atrophy is reported to be maximum in
the hand and forearm, especially the
ulnar aspect, and there is relative
sparing of brachioradialis. 2 • 6 Wasting
in the present series followed a similar
pattern. A "glove and stocking" distribution of muscular atrophy was
reported, but none of the patients in
our study has involvement of the legs.
There were no exaggerated reflexes
or extensor plantar responses, as in
some of the reported cases.' "Tremorlike" involuntary movements were
present in 19 of 24 patients. The tremor was more pronounced than weakness in one patient, whose wasting
was confined to the first dorsal interosseous. Coarse tremor of fasciculi in
limb muscles in subjects with wasting
diseases have been reported and must
be differentiated from fasciculations. ' 3 Tre mulousness of fingers that
is jerky and nonrhythmical has been
described in Kugelberg- Welander disease and childhood spinal atrophy, and
has been termed " minipolymyoclonus.""I.I ; The main EMG changes were
loss of or decreased number of motor
units, increased polyphasic potentials,
and fasciculations. Fibrillations were
found in two patients who were examined within six months of onset of
symptoms. Fibrillations, although reported in poliomyelitis long after the
initial attack (60 years),' 6 was not a
major finding in these patients. The
cause of this disorder is not certain;
the absence of pyramidal tract, bladder, and sensory abnormalities help to
differentiate it from amyotrophic
lateral sclerosis, syringomyelia, or spinal cord compression. Progressive anterior horn cell degeneration due to a
small vascular lesion has been suggested and associated handedness
with strenuous exercise or sports were
implicated as factors.' > There was no
relationship of atrophy to handedness
in the present 24 patients. Although
these patients were right-handed, in
seven the disease was limited to the
left arm. Isolated or asymmetric muscular involvement is characteristic of
poliomyelitis and enterovirus infections and they may be "subclinical." It
is difficult to differentiate the syndrome described from viral infection
of anterior horn and. systematic study
in acute cases is essential. Febrile
illness in six patients two to 12 months
before the onset may require furth er
study for viral etiology. "Subclinical"
onset of weakness in hand muscles
may not be accurately noticed because
hand muscles are active and especially
because the weakness is mild and
. patchy, with predominate involve-

Lewis P. Rowland , MD, and Robert E. Lovelace, MD, gave valuable suggestions and critici sm
in the preparation of the manuscript.
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ment of group 2 fibers. Insidious onset
and an interval of several months
between the febrile illness and appearance of atrophy, as well as progression for six months to five years
before it becomes stationary in these
patients, rules out the possibility of
typical poliomyelitis. Localized atrophy and non progressive nature of this
syndrome distinguishes it from ordinary motor neuron di sease. Paralytic
poliomyelitis may precede motor neuron disease by several years and similar relationship cannot be excluded in
the present study.I7·18
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