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Altered motor unit architecture in

hemiparetic patients. A single fibre EMG
study

Sir: The electrophysiological features and
pathogenesis of hemiplegic muscle atrophy
remain unexplained. Electrophysiologi-
calI-'0 and morphological studies"I '- have
suggested a transneuronal degeneration of
corticospinal fibres. The presumption that
altered motor unit architecture could be
reflected in single fibre electromyography
(SFEMG) is the subject of this letter.
Twenty hemiparetic patients, 10 males

and 10 females, aged 14 to 80 years were

studied. In 16 cases the cause of the hemi-
plegia was a cerebrovascular lesion, in two
a glioma, and head injury in two. The
hemiplegia at time of electrophysiological
investigation had been present from 2
months to 8 years. Mild muscle wasting was
evident in the most severe cases. All but
one patient had recovered movements in
the affected lower limb and were able to
walk. All the cases had at least a slight con-
trol of the extensor digitorum communis
muscle. Causes of peripheral neuropathy
were excluded, and the neurological
examination in the opposite non-paretic
limbs was normal. Single fibre EMG was

performed in both extensor digitorum
communis muscles. Medelec MS6 equip-
ment was used. The fibre density of the
motor unit"6 within uptake area of the spe-

cial electrode (SF25) was calculated for 20
random positions. The jitter interval was

calculated manually (R-10)'71" in some

complex potentials, but only in the few
patients in which a smooth activation of the
paretic extensor digitorum communis was

possible. Motor and sensory conduction
velocities were measured according to con-

ventional methods.
In the unaffected extensor digitorum

communis the mean motor unit fibre
density ranged from 1.40 (in a 40-yr-old
patient) to 1*80 (70-yr-old patient). In the
affected muscles the fibre density ranged
from 1*70 (74-yr-old patient after two
months of hemiparesis and with a good
voluntary control in lower and upper

limbs) to 2-50 (59-yr-old patient after 6
months of hemiparesis and with mild
muscle wasting). In the 20 paretic limbs the
mean value of the motor unit fibre density
was 1-97 fibres per recording area

(SD = 0.24), and in unaffected limbs was

1 55 (SD = 0-11). The difference between
means was statistically significant
(p < 0.001) (fig). Fibre density was not
correlated with duration of the disease
(p > 0.2) (fig). Jitter was determined in the
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mation about the pathology and architec-
ture of the motor unit. The fibre density of
the motor unit measures the average
number of fibres within the uptake area of

-- the electrode, and expresses the arrange-
ment of the motor unit fibres.'6 '8 In the
present study, the motor unit fibre density
was mildly increased in the paretic upper

6b 7,0 W_ limb of hemiparetic patients, compared
with the unaffected extremity. These
results suggest a rearrangement of the
muscle fibres within the motor unit. Early
plurisegmentary fibrillation potentials
recorded in upper and lower limbs after 2
to 3 weeks following the onset of hemi-
plegia,3 and increased fibre density, do not
suggest disuse as the cause of the elec-
trophysiological findings. The absence of

6 7 8 nerve conduction alterations and the nor-
mal amplitude of sensory evoked potentials

In value (full are points against peripheral nerve or

terrupted brachial plexus lesions suggested in other
rent ages. papers.'9 20 Our previous EMG studies3 in a

is less in series of 87 patients support the hypothesis
*) extensor of trans-synaptic changes in lower
iparetlic motoneurons following degeneration of

corticospinal tracts.9
tor unit Increased fibre density constitutes a sen-
ents sitive index of collateral reinnervation. It is
onset ofthe found very early after dennervation in
between the neuropathies, and can be observed before
e after fibre type grouping in histochemical

studies.' In our patients, increased fibre
density was found in the first 2 months, but
was not correlated with the time following

mmunis only the onset of the illness nor the age of the
with disease patients. The logical progression should be:
none of the spontaneous activity after 2-3 weeks,3

jitter. In axonal sprouting,23 collateral reinnerva-
ess than 9 tion, increased fibre density with possible

presented increased jitter, and increased size of the
intermittent motor unit9 '5 with disappearance of the
sensory con- spontaneous activity.3 In fact, spontaneous
the normal activity was rarely seen after 6-12

months,3 '° and increased size of the motor
legia is well unit was observed some months following
ich as disuse, the onset of the hemiplegia.9
athies, vaso- In some patients, jitter is difficult to

of upper study owing to the difficulty in obtaining
e have been smooth activation, and the inability of

of motor motoneuron to produce approximately
nd selective constant intervals,24 which is a source of
have been error in jitter measurement.'7 ' For this

on of altered reason jitter was only calculated in some
rvation is the potential pairs, in patients with good
inding to cor- recovery of movement in upper limb.
nal sprouting Increased jitter was observed only in
)mplex end- patients within 10 months after onset of
s, fibre-type hemiplegia, but not in cases of longer
y'5 have been standing, who already presented stable
)aretic limbs. neuromuscular transmission. Similar fea-
e early infor- tures were previously observed in the
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response to repetitive nerve stimulation.49
The same behaviour is described in non-
progressive neuropathies that show
increased fibre density and unstable com-
plex in the earlier phases of reinnervation;
however stable neuromuscular transmis-
sion is observed after some months of
evolution. 18 25

Single fibre EMG study in hemiparetics,
not previously referred to in the literature,
provides new information on the electro-
physiological features of this condition.
The early increment of the motor unit fibre
density is in accord with other elec-
trophysiological findings,39 and supports
the possible collateral reinnervation sug-
gested by biopsy studies.' 523 The archi-
tecture of the motor unit is altered in
hemiplegia.
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After the operation high fever and marked
nuchal rigidity developed. The CSF cell
count was 3000/mm3 with an elevated pro-
tein content but culture yielded no growth.
Within six days the CSF became clear and
nuchal rigidity disappeared. The condition
of the patient then improved, and 10 weeks
after admission the antibiotic treatment
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