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Peroneal muscular atrophy with pyramidal features
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SUMMARY Twenty-five cases of peroneal muscular atrophy with pyramidal features from 15
families are described. This disorder has been referred to as hereditary motor and sensory
neuropathy (HMSN) type V by Dyck. Onset was usually in the first two decades of life with
difficulty in walking. The clinical syndrome superficially resembled that of HMSN types I and II
with distal wasting and weakness involving the legs more than the arms. The tendon reflexes in
the upper limbs and at the knee tended to be normal or increased but the ankle jerks were often
absent. The plantar responses were extensor in 22 patients, absent in two and flexor in one.
Increased tone and weakness in the proximal lower limb muscles were found in about 30% of
cases. Mean motor nerve conduction velocity was lower than in normal controls and sensory
nerve action potentials were reduced in amplitude or absent in two thirds of the patients studied.
Inheritance was autosomal dominant in the majority of families. The disorder was slowly progres-

sive but did not lead to severe disability.

Since the original descriptions of peroneal muscular
atrophy by Charcot, Marie and Tooth in 1886,' ? it
has been well recognised that occasional patients
with the syndrome have extensor plantar responses.
This is rare and occurs in less than 5% of cases in
most large series.® * The majority of these patients
have affected relatives with flexor or absent plantar
responses. The explanation for the exceptions is not
clear. It has been shown that pyramidal signs may
occasionally develop as a result of hypertrophied
nerve roots compressing the spinal cord.’ Extensor
plantar responses are certainly more frequent in the
demyelinating or hypertrophic form of Charcot-
Marie-Tooth disease (hereditary motor and sensory
neuropathy (HMSN) type I).> A further possible
explanation is that the plantar response can be
extremely difficult to assess in the presence of severe
foot deformity.

A number of clinical, genetic and elec-
trophysiological studies in recent years have estab-
lished that peroneal muscular atrophy is not a single
disease, but a heterogeneous syndrome. The most
common subgroups are HMSN types I and II and
the distal form of spinal muscular atrophy. 3*¢~°
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These disorders were first delineated by Dyck and
Lambert in 1968,°7 who also described patients
from two families who all had pyramidal signs in the
legs as well as peroneal muscular atrophy. The pres-
ent paper describes the clinical, genetic, and elec-
trophysiological features of 25 patients with this dis-
order.

Patients and methods

The index cases studied were seen during a prospective
study on the nosology of peroneal muscular atrophy, and
also in a survey of patients with hereditary ataxias and
paraplegias in south-east England. The methods of ascer-
tainment have been described elsewhere.® '° Patients were
only considered to have peroneal muscular atrophy with
pyramidal features if they came from families in which at
least two affected members had extensor plantar responses
or, if there were no affected relatives, there was additional
evidence of pyramidal tract dysfunction such as increased
knee jerks or increased muscle tone in the legs. This series
does not include the occasional cases with extensor plantar
responses seen in families in which other members had
typical HMSN types I or II, or those patients with long-
standing hereditary spastic paraplegia who sometimes
develop distal amyotrophy.'' The typical clinical features
of peroneal muscular atrophy with pyramidal features are
illustrated by the members of family A (fig 1), which will
be described in detail below. The clinical and elec-
trophysiological data obtained from the whole series of
cases are summarised in Tables 1 and 2.
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Fig 1 Pedigree of family A. (filled symbols = affected,
open symbols = unaffected, oblique line = deceased, e =
examined, normal; case numbers referred to in text).

Case reports

Case 1 This 33-year-old woman had no neurological symp-
toms. On examination there was clawing of the toes and
mild weakness of dorsiflexion of the ankles and toes and
ankle eversion. All the tendon reflexes were brisk except
the ankle jerks which were absent. The plantar responses
were extensor. Sensation was normal. Motor nerve con-
duction velocity in the right ulnar nerve was normal but the
ulnar and median sensory action potentials (SAPs) were
reduced in amplitude at 6 and 2 wV with normal latencies.
This patient’s father died at the age of 70 years; he had
always had high arched feet and a tendency to trip. Her
three sibs were stated to be normal but were unavailable
for examination.

Case 2 This 14-year-old girl was observed to have difficulty
in running from the age of three years and her athletic
performance was always poor. On examination the upper
limbs were normal. There was bilateral foot drop and pes
cavus (fig 2). She had moderate weakness and wasting of
the anterior tibial and peroneal muscles, together with the
toe extensors. The ankle jerks were absent but the other
tendon reflexes were normal. The plantar responses were
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Table 1 Clinical features of peroneal muscular atrophy
with pyramidal features

Presentln symptoms: Number of cases (%)
ifficulty in walking 10 (40
Tenden to trip 3 (12
Foot deformity 5 (20
Weakness of the hands 3(12
Motor delay 2 58
Asymptomatic 2 (8
Motor signs: Upper limbs Lower limbs
Distal wasting
mild/moderate 6 24; 12 }48§
severe 8 (32 9 (36
Distal weakness
mild/moderate 6 (24 10 (40
severe 7(28 14 (56
Proximal weakness 0 7 (28
Increased tone 0 2 (8
Ataxia 2(8) 0
Tendon reflexes: upper limbs knee jerks ankle jerks
Depressed/absent 5 (20 5(20 19 }7
Normal 11 (44 6 (24 5 (20
Brisk 9 (36 14 (56 1 (4
Plantar
responses: flexor extensor absent
1 (4 22 (88) 2 (8)
Sensory loss: \A) JPS Touch Pain
upper limbs 0 0 4 §16; 3 212;
lower limbs 13 (52) 4 (16) 5 (20 7 (28
Skeletal deformity: pes cavus  pes planus scoliosis
mild/moderate 12 (48 1 (4) 2 (8)
severe 6 (24 0
Gait: foot drop  spastic normal
21 (84) 5(20) 4 (16)

extensor. There was no sensory loss. Motor and sensory
conduction studies in the right median nerve were normal,
but the right sural SAP was absent. The right extensor
digitorum brevis muscle was completely denervated.

Case 3 This six-year-old girl was clinically normal when
first examined at the age of 18 months. She was noted to
have an abnormal gait and to trip easily when she was five.
On examination there was mild pes cavus and weakness of
the peroneal and anterior tibial muscles without wasting.
The tendon reflexes were normal apart from the ankle

Table 2 Peroneal muscular atrophy with pyramidal features: electrophysiological investigations

Mean motor nerve conduction veloctl;{ + SD (range)
21 -2 = 11:9 (19-55)
562 + 4.6 (49-66)
46

Patients
n=
Controls*
n=

Me,
411% 6+ 130 (15-58)
572 42 (52-67)
25

Peroneal
34.9 + 11-9 (15-53)

11
497 = 7-1 (36-63)
30

* from*. Mean MNCYV significantly less than controls in all three nerves using Student’s ¢ test (p < 0-001)

Sensory action potentials
number of cases (%)
. Absent Reduced in amplitude Normal

Medlz;ns) 6 (33-3) 6 (33-3) 6 (33-3)
n =
{Jlnarlo) 6 (60-0) 3 (30-0) 1 (10-0)
n =
§ural 6 (46:1) 1 (77) 6 (46:1)
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Fig 2 Case 2, showing distal wasting, pes cavus and claw-
ing of the toes.

jerks which were absent. The plantar responses were
extensor. Sensation was normal. She walked with bilateral
footdrop and a tendency to invert the ankles.

Results

The 25 patients studied were members of 15
families and inheritance was clearly autosomal
dominant in eight of them (fig 1). Another 25 rela-
tives were affected by history but were
either dead or unavailable for study. Five patients
had no affected relatives; one had been adopted.
The parents of one of these were examined and
found to be clinically and electrophysiologically
normal. In another family two sibs were the only
members known to be affected, so inheritance could
have been autosomal recessive. Their parents were
dead and so could not be examined. There was no
known consanguinity between the parents of any of
the single generation cases. The ratio of affected
males to females was 12:13.

The mean age of the patients at the time of study
was 34-4 + 20-1 (range 6-74) years. The age of
onset was in the first or second decades in the major-
ity of cases, with a median of 10, mean 11-5 = 9-5
years, ranging from birth to the fourth decade. The
most common presenting symptom was of difficulty
in walking or running associated with poor athletic
performance. Foot deformity was also a common
initial complaint. A few patients first noticed wasting
of their hand muscles although more profound atro-
phy was present in the legs. Two were late in first
walking. Two patients, aged 33 and 58 years, were
asymptomatic and found to be affected on screening
family members. The disorder was slowly progres-
sive but varied considerably in severity; even the
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oldest individual studied, a man aged 74, was able to
walk with a stick.

Distal wasting and weakness in the upper limbs
were present in over half of the patients, mostly
those with symptoms of long duration. Similar
findings in the legs were more frequent, and were
most severe in the anterior tibial and peroneal mus-
cles together with the toe extensors. Weakness and
wasting were more severe in the arms than in the
legs in three patients. Ataxia in the upper limbs was
rare. Muscle tone in the legs was normal in most
cases but mild spasticity was elicited at the knees in
two. Evidence of spasticity was more often obvious
when assessing gait but this was not usually marked.
Similarly, pyramidal weakness involving the hip and
knee flexors occurred in less than half of the
patients.

The tendon reflexes were normal or brisk in the
arms and at the knee in the majority of cases. Over
half had pathologically increased knee jerks. The
ankle jerks were absent in most patients and brisk in
only one. Only one secondary case had flexor plan-
tar responses. Apart from two patients in whom the
plantar reflex was absent, all the rest, including the
affected relatives of index cases’ had extensor plan-
tar responses.

Sensory loss in the upper limbs was unusual. Vi-
bration sense was commonly lost in the legs and other
sensory modalities less frequently so. Sensory test-
ing was entirely normal in about 50%. Pes cavus
occurred in three quarters of the patients and was
severe in six (fig 2). Pes planus and scoliosis were
rare.

Nerve conduction studies were performed in 22
patients. Motor nerve conduction velocity (MNCV)
often fell in the normal range but mean MNCV was
significantly lower than that of control subjects in
the median, ulnar and peroneal nerves (table 2).
The small muscles of the hands and feet were com-
pletely denervated in three and seven cases respec-
tively. Severely reduced velocities, in one case as
low as 15 m/s in the median nerve, were usually only
seen in patients with marked wasting of the relevant
muscles. Sensory action potentials evoked from the
median, ulnar and sural nerves were undetectable in
about half of the patients studied. They were
reduced in amplitude in another third but sensory
conduction was entirely normal in five cases. The
presence or absence of marked slowing of MNCV
and abnormal sensory conduction tended to vary
between members of the same family.

Discussion

Peroneal muscular atrophy with pyramidal features
appears to be one of the least common disorders
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giving rise to the peroneal muscular atrophy syn-
drome. This group of patients constitutes about 5%
of cases investigated in this department in the last 15
years. One of the patients described by Tooth? may
have had peroneal muscular atrophy with pyramidal
features; a seven-year-old boy was reported to have
a “lively knee reflex”. The disorder was first
identified as a distinct subgroup in two families by
Dyck and Lambert in 1968.” The index cases had
foot deformity dating back to early childhood. They
had distal weakness and wasting in the legs which
later involved the upper limbs. The tendon reflexes
were normal or brisk in the arms, the knee jerks
increased and the ankle jerks depressed with exten-
sor plantar responses. There was mild distal sensory
loss to all modalities in the legs. MNCV was normal
but SAPs were absent in one case. A small number
of similar cases has subsequently been described in
large series of patients with peroneal muscular atro-
phy.t®

The patients reported here superficially resemble
those with HMSN types I and II. The range of age of
onset and presenting symptoms are very similar, as
are the distribution of muscle weakness and type of
foot deformity. Nevertheless, there are important
clinical differences between HMSN and this syn-
drome; the present report establishes peroneal mus-
cular atrophy with pyramidal signs as a distinct dis-
ease entity. An important clue to the diagnosis of
this disorder is a suggestion of spasticity in the
patient’s gait. This is not present in cases of HMSN.
The knee jerks were increased in nearly all the
patients reported here, whereas these are absent in
70 and 20% of cases of HMSN types I and II respec-
tively, and usually depressed in the rest. Extensor
plantar responses occur in only 2% of patients with
HMSN type I and are even more rare in type II.}
The finding that the presence of extensor plantar
responses ran true in all but one of the families
investigated in this study implies the presence of a
different mutant gene.

Clinically peroneal muscular atrophy with pyrami-
dal features resembles HMSN type II more than
type I in several respects. This particularly applies to
the upper limbs, where ataxia, tremor, severe weak-
ness and wasting, and areflexia, all of which are
common in HMSN type I, are unusual. The degree
of sensory loss also resembles that seen in type II
HMSN, being less severe than in type I cases,
although pain and touch appreciation was not as
commonly impaired in the present series as it is in
HMSN type II. The frequency and severity of foot
deformity found in peroneal muscular atrophy with
pyramidal signs were similar to the findings in
HMSN type I, which probably reflects the early
onset of both disorders compared to HMSN type II.
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It should be stressed that peroneal muscular atro-
phy with pyramidal features is quite distinct from
the Striimpell type of “pure” hereditary spastic
paraplegia. Dyck'? has implied that they are the
same disease but there are compelling reasons for
suggesting that this is not so. Spasticity in the lower
limbs is much more severe in hereditary spastic
paraplegia (HSP) and distal weakness and wasting
not explicable on the basis of combined pyramidal
deficit and disuse are rare.!!' '* Some patients with
hereditary “pure” spastic paraplegia do develop
neurogenic atrophy of the small hand muscles, but
this is a late manifestation of the disease which does
not run true within families and the lower limbs
appear to be spared. Similarly, the ankle jerks are
usually pathologically increased and associated with
clonus in HSP apart from in occasional cases of long
duration."!

Sensation is often normal in HSP, but some
patients develop loss of vibration sense and occa-
sionally of proprioception. Appreciation of touch
and pain is normal, which is not always the case in
peroneal muscular atrophy with pyramidal features.
Although somatosensory evoked potentials may be
abnormal in HSP, peripheral sensory conduction has
been reported as normal in a number of
studies.!! '* '* The majority of patients in the present
series, and those reported by other authors, had
small or absent sensory action potentials.

There have been few reports of peripheral nerve
histology in either disorder. Qualitative studies sug-
gest that it is normal in HSP.!¢ Dyck!? has reported
loss of large myelinated fibres in older patients but it
is not clear whether they had HSP or peroneal mus-
cular atrophy with pyramidal features. Behse and
Buchthal'” found a slight loss of large myelinated
fibres and some clusters of regenerating fibres in two
out of five patients stated to have ‘“hereditary spastic
paraplegia with peroneal muscular atrophy”. These
changes were not as severe as those seen in HMSN
type II. It at least appears that involvement of the
primary sensory neuron occurs in most cases of
peroneal muscular atrophy with pyramidal features
and very few of HSP. A further point in favour of
the separation of these two disorders is that they do
not occur together in individual families.

The occasional finding of normal sensory nerve
conduction or severe slowing of motor nerve con-
duction velocity in this series raises the question as
to whether peroneal muscular atrophy with pyrami-
dal features is itself heterogeneous. This would seem
unlikely, as a member of one family had normal
sensory nerve conduction whereas other affected
relatives did not. Motor nerve conduction velocity
also varied within families (from 19 to 48
m/s in different members of one). It was felt that
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some of the slowest velocities observed were at least
partly due to fall out of fast conducting fibres, as
they tended to occur in patients with severe muscle
wasting. This issue can only be clarified by appropri-
ate histological studies.

The pedigree data obtained in this study suggest
that peroneal muscular atrophy with pyramidal fea-
tures is of autosomal dominant inheritance in the
majority of cases. The parents of most of the single
cases and the two affected sibs could not be
examined; as two other patients were asymptomatic
but affected it is quite possible that inheritance was
dominant in some of these families with limited
expression in the parents. The parents of one single
case were clinically and electrophysiologically nor-
mal. The disease may either have been of autosomal
recessive inheritance in this patient or due to a fresh
dominant mutation.

In terms of classification, Dyck!? has allocated
peroneal muscular atrophy with pyramidal features
to the hereditary motor and sensory neuropathies
(HMSN type V). This implies involvement of the
primary sensory neuron which is not present in all
patients. A case can also be made for classifying this
disorder amongst the complicated forms of HSP
associated with amyotrophy, of which there are at
least six types.'® These include the syndrome of spas-
tic paraplegia and selective wasting of the small
hand muscles described by Silver,'® the Troyer syn-
drome!® and others.'°

Peroneal muscular atrophy with pyramidal fea-
tures is rare, but should be identified as a distinct
disorder. It is a relatively benign condition which
does not appear to shorten life expectancy or lead to
severe disability. Recognition of this syndrome
demonstrates yet again the clinical and genetic
heterogeneity of peroneal muscular atrophy.

We thank Mr A Catterall, Drs FG Campbell, NR
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