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A case of bulbospinal muscular atrophy with
chief complaint of sensory disorder in the
lower extremities.”

Shigetoshi Kuroda, Hiroshi Ujike, Sachi Nakashima, and Saburo Otsuki

Abstract

A 56-year-old man was admitted to our department with a chief complaint of lower extremity
dysesthesia. He described a dull numbness below the ankle and a dull pain in the nates for the past
two years. Although the numbness extended to the thigh, he did not notice any muscular weakness
or atrophy. Neurological examination revealed weakness and atrophy in the face, tongue and the
proximal portions of all four extremities. Deep tendon reflexes were decreased. A moderate
loss of vibratory sensation was noted below the knees. Electromyography showed neurogenic
changes. Muscle biopsy revealed both myogenic and neurogenic changes. Sural nerve biopsy
revealed a mild reduction of myelinated fibers, particularly the large-diameter fibers. Based on
these findings, a diagnosis of bulbospinal muscular atrophy (BSMA) was made. In recent years,
there have been some case reports of BSMA with sensory disturbances, or merely with subclinical
manifestations of a sensory disturbance. This case is included in the same category as those
reports, but it is interesting to note that the sensory disturbance in the lower extremities occurred
as the chief complaint of the disease.
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— Brief Note —

A Case of Bulbospinal Muscular Atrophy with Chief Complaint of
Sensory Disorder in the Lower Extremities

Shigetoshi Kuroda*, Hiroshi Ujike, Sachi Nakashima and Saburo Otsuki

Department of Neuropsychiatry, Okayama University Medical School, Okayama 700, Japan

A 56-year-old man was admitted to our department with a chief complaint of lower
extremity dysesthesia. He described a dull numbness below the ankle and a dull pain
in the nates for the past two years. Although the numbness extended to the thigh, he
did not notice any muscular weakness or atrophy. Neurological examination revealed
weakness and atrophy in the face, tongue and the proximal portions of all four
extremities. Deep tendon reflexes were decreased. A moderate loss of vibratory
sensation was noted below the knees. Electromyography showed neurogenic changes.
Muscle biopsy revealed both myogenic and neurogenic changes. Sural nerve biopsy
revealed a mild reduction of myelinated fibers, particularly the large-diameter fibers.
Based on these findings, a diagnosis of bulbospinal muscular atrophy (BSMA) was
made. In recent years, there have been some case reports of BSMA with sensory
disturbances, or merely with subclinical manifestations of a sensory disturbance. This
case is included in the same category as those reports, but it is interesting to note that
the sensory disturbance in the lower extremities occurred as the chief complaint of the

disease.

Key words : bulbospinal muscular atrophy, sensory disturbance

Bulbospinal muscular atrophy (BSMA) (1-3),
an X-linked, recessive hereditary disease in adults,
is characterized by gradual progression of muscu-
lar weakness, atrophy, and fasciculations in the
face, tongue, and proximal muscles of the extrem-
ities. It is often complicated by gynecomastia,
hyperlipidemia, diabetes mellitus, and other physi-
cal abnormalities. Recent papers have also report-
ed an associated sensory disorder with BSMA
(3-9). We experienced an interesting case of
BSMA, with a chief complaint of a sensory
disturbance, which never noticed subjective symp-
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toms of muscular atrophy.

A 56-year-old man was admitted to our
department with chief complaints of numbness
(dysesthesia) in the lower extremities and dull
pain in the nates. His hereditary/family history
was non-contributory; nor did he have diabetes
mellitus. At around 45 years of age, he noticed a
fine hand tremor when tense. Two years ago, he
developed a dull pain in the nates with dull
numbness below the ankles while in a sitting
position. The symptoms progressed slowly, and
he was admitted to our department. Neurological
examination revealed fasciculation and weakness
of the facial muscles and tongue.  Slight
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Fig. 1

dysphagia was also noted. Wasting and fascicula-
tion was recognized in the muscles of the shoulder
girdle, biceps, triceps and quadriceps. In general,
the upper extremities were more wasted than the
lower extremities. There was a finger tremor that
was aggravated when the patient was tense. Deep
tendon reflexes were reduced. There was a
subjective symptom of severe pain and numbness
throughout the lower extremities, but sensory
testing only showed moderate loss of vibratory
sensation below the knees. There were no abnor-
malities of superficial sensation. Creatine kinase
level was 2301U/1 (normal range 10-139) and
estrone (E;) value was elevated at 78pg/ml
(normal range 5-40), but estradiol (E,) and estriol
(E;) were both normal. Testosterone level was
normal at 109ng/ml (normal range 4-14).
Electromyography revealed neurogenic changes.
Motor nerve conduction velocities were within
normal limits in all four extremities. Sensory
nerve conduction velocity was 46.7m/s in the
sural nerve. Muscle biopsy revealed variation of
fiber size and slight centronuclear migration with
scattered angulated fibers and pyknotic nuclear
clumps. ATPase staining at pH 9.5 revealed type
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ATPase reaction at pH9.5 shows type II fiber grouping. Dark-staining fibers indicate type II fibers. ATPase X 70

II fiber grouping (Fig. 1). Sural nerve biopsy
revealed a mild reduction in large diameter
myelinated fibers (Fig. 2). Density of myelinated
fibers per mm? was 4934/mm? Diameter fre-
quency histogram of myelinated fibers in the sural
nerve showed a unimodal pattern due to the loss
of large myelinated fibers (Fig. 3).

Based on these findings, we diagnosed the
patient with BSMA, though there was no evi-
dence of a hereditary history. The chief com-
plaint, lower extremity numbness, disappeared in
response to administration of amitriptyline (25
mg/ day), with improvement of the dull pain in the
nates.

As for the sensory disorder associated with
BSMA, Kennedy et al. (2), in their paper on 11
patients in two families, reported a slight decrease
in peripheral nerve fibers in an autopsy case, as
well as reduced sensory nerve conduction rates in
three cases. Hardings et al. (4), in their report on
ten cases of BSMA, stated that sensory action
potentials were abnormal in six of the seven
subjects, and preferred labeling the disease bul-
bospinal neuronopathy, rather than BSMA.
Wilde et al. (6) also reported three cases of
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Fig. 2 Semi-thin, epon-embedded, transverse section of the sural nerve biopsy, showing depletion of large-sized myelinated fibers.
Toluidine blue, X 350
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Fig. 3 Size frequency distribution for myelinated fibers of the sural nerve. The fiber size distribution is unimodal due to the loss of
large myelinated fibers.

BSMA and noted axonal degeneration, segmental  ized by primary damage to the anterior horn cells
demyelination and marked interstitial tissue hyper-  and dorsal root ganglia. Saito et al. (7) reported
trophy on sural nerve biopsy. They diagnosed four cases of BSMA, in two of which sural nerve
neuronopathy of the dying-back type, character- potentials were abnormal and nerve biopsy
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revealed obvious depletion of myelinated fibers
despite the absence of clinical signs of a sensory
disorder. Hirayama et al. (8) obtained autopsy
findings of dorsal funicular degeneration with
dominance in the cervical cord and decreased
numbers of nerve fibers, particularly large-
diameter fibers, in the sural nerve. Nagashima et
al. (9) reported a marked loss of myelinated fibers
in the sural nerve in two autopsy cases. Mukai
(3), in a review of 71cases of BSMA, reported
slight impairment of all sensory modalities in the
distal region of the lower extremities in six cases
and moderate impairment in five cases, with liabil-
ity in vibratory and tactile sensation and a slight
delay in sural nerve conduction. Sobue et al. (10)
morphologically investigated the sural nerve in six
subjects and noted depletion of up to 20 to 30 %
of nerve fibers, particularly large-diameter fibers,
in comparison with normal controls. Teased fiber
preparations showed segmental demyelination
changes. Also noted was dorsal funicular degen-
eration, primarily in the distal regions.

As suggested by these reports, BSMA should
be thought of as a disease involving a sensory
disorder, rather than categorized as “spinal mus-
cular atrophy” (11). However, it is differentiated
from hereditary motor and sensory neuropathy
(HMSN) as proposed by Dyck (12), since the
motor neuron disorder is more severe, the sen-
sory disorder is less severe, and the sural nerve
changes are less severe in comparison with those
noted in HMSN. It remains to be determined
through electrophysiological and morphological
investigations, on a large number of subjects,
whether the sensory disorder found in BSMA is
among the cardinal symptoms, or is a secondary
finding.
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