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ABSTRACT

Background: Hirayama’s disease (HD) is characterized by an insidious onset asymmetric weakness and atrophy
of the forearm and hand. Taking as a premise, the etiopathogenesis of the disease is attributed to forward
displacement of posterior wall of lower cervical dural canal in neck flexion causing marked compression and
flattening of lower spinal cord. This may result in compression of the posterior column of the spinal cord and
seems likely to result in somatosensory evoked potentials (SSEPs) abnormalities. In the present study, we studied
the possible involvement of the lemniscal dorsal pathway in patients with HD.

Methods: SSEPs in upper and lower extremities were prospectively performed in eight patients with HD. All
the patients were recruited from the outpatient clinic of a neuromuscular disorder center from South Brazil.
SSEPs were obtained by transcutaneous electrical stimulation of the median and posterior tibial nerves, on both
sides. We collected the amplitude and the latency of the different components obtained in each channel. The
interpretation was based on Brazilian study standards.

Results: We evaluated seven men and one woman (mean age 27). The data obtained were compared to a control
group consisting of eight patients with spondylotic cervical myelopathy, 6 men and 2 women with mean age of
59 years. The measurements of obtained by the SSEP were also compared between the groups and no significant
difference was found for any of them.

Conclusion: SSEP did not turn out to be an electrophysiological marker in our HD patients.
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INTRODUCTION

Hirayama’s disease (HD), also known as juvenile muscular atrophy of distal upper extremity,
was first described by Keizo Hirayama in 1959.%! This rare disease has mainly been reported in
Asian countries, affects young people, predominantly men, in the second to third decades of life
and it is characterized by an insidious onset, unilateral or bilateral asymmetric (rarely bilateral
symmetric) weakness, and atrophy of the forearm and hand with sparing of the brachioradialis
muscle giving the characteristic appearance of oblique amyotrophy.!®!

HD is a benign, self-limiting pathology; after a progressive phase of the neurological deficits
affecting the C7, C8, and T1 myotomes for about 1-5 years, it has a spontaneous arrest. The
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first autopsy from a patient died of lung carcinoma, was
published in 1987, and revealed decreased number of
both large and small nerve cells and degenerative changes,
anteroposterior flattening, and ischemic changes in the
anterior horn cells of the lower cervical cord segment and
suggested circulatory insufficiency in the lower cervical cord
as the leading cause.”” The underlying pathogenesis of the
disease was not known until 1987 when Kikuchi et al. first
proposed tight dural canal as the underlying predisposing
factor.l'”

Atopy and elevated serum IgE level has also been postulated
to be precipitating factors in HD.*!? Genetic studies in
HD patients have not found deletions at the survival motor
neuron locus!®”) but exclusive occurrence in male patients
and the presence of this disease in two brothers in the study
suggested a possible role of X chromosome.”)

The differential diagnosis of HD includes the distal form
of spinal muscular atrophy, amyotrophic lateral sclerosis
(ALS), postpolio syndrome, multifocal motor neuropathy
with conduction block, and toxic neuropathy as well as
structural lesions of the cervical cord. Their typical clinical,
radiological, and electrophysiological features can identify
these clinical entities.

Taking as a premise, the etiopathogenesis of the disease
is attributed to forward displacement of posterior wall of
lower cervical dural canal in neck flexion causing marked
compression and flattening of lower spinal cord. This may
result in compression of the posterior column of the spinal
cord and seems likely to result in somatosensory evoked
potentials (SSEPs) abnormalities. The aim of this study
was to evaluate the somatosensory pathways through
studies of SSEP, to evaluate conduction between the dorsal
column of the spinal cord dorsal horn and the sensory
cortex.

In the first phase of the project, theoretical reflective
research was carried out, which combined the deductive
method with the bibliographic research technique, based on
articles published in English or Portuguese in the database
of PubMed and Lilacs. The terms that were used included
“Somatosensory evoked potentials AND Hirayama disease;”
“evoked potential AND Hirayama disease;” “Hirayama
disease AND neurophysiology;” “Hirayama disease AND
Latin American;” and “somatosensory evoked potentials
AND Monomelic amyotrophic.”

MATERIALS AND METHODS

The SSEPs in upper and lower extremities were prospectively
performed in eight patients with HD. All the patients
born and living in South Brazil, were recruited from the
outpatient clinic of a neuromuscular disorder center at the
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Hospital de Clinicas of the Federal University of Parana,
Curitiba, Brazil.

All of our patients met the diagnostic criteria for HD
including (a) onset before the age of 25 years; (b) unilateral
or bilateral distal predominant weakness and wasting of the
upper limbs without sensory impairment; (c) static clinical
course after slowly insidious progression; (d) no lower limb
involvement; and (e) no history of syringomyelia, spinal
cord tumor, cervical vertebral abnormality, multifocal
motor neuropathy, congenital muscular dystrophy, trauma,
inflammation, infection, or any other cause for the clinical
findings.®

SSEPs were obtained by transcutaneous electrical stimulation
of the median nerve at the wrist and the posterior tibial nerve
at the ankle, on both sides, and were alternately recorded as
recommended by the International Federation of Clinical
Neurophysiology!'® using the Nihon Kohden Neuropack
software. Subjects lay on an examination table, and skin
temperature was controlled to be more than 32°C. Electrodes
recording were cup electrodes. Skin electrode impedance
should be <5000 U. Stimulation rate was 1 Hz and the
analysis time was 50 ms for upper limb stimulation and 100
ms for lower limb. We have used a high-pass filter at 1 Hz and
a low-pass filter at 5000 Hz.

Potentials were identified on the curve obtained by averaging
2 series of 500 acquisitions reproducible for each stimulated
nerve with the target muscle minimally active. We collected
the amplitude and the latency of the different components
obtained in each channel. The latency was measured at the peak
amplitude, and the amplitude was measured between the peak
and the end of the potential. The interpretation was based on our
laboratory standards using the same technique and apparatus.

Data from two groups of patients were provided, the group
with HD being called “case” and the group with cervical
spondylopathy called “control” The groups were compared
regarding age, sex, the result of studying the SSEP (N9, N20,
N21, and P40), and the presence of altered measures. The
components examined were absolute latencies and interpeaks
of N9 and N20 in the upper limbs and absolute latencies and
interpeaks of N21 and P40 in the lower limbs.

To compare proportions, Fisher’s exact test was used, and to
compare quantitative measures, the Mann-Whitney U-test
was used. Quantitative measurements were represented by
the median and interquartile interval (first quartile; third
quartile).

The study was approved by the Local Ethics Committee for
Human Research of the Hospital de Cliinicas da Universidade
Federal do Parand, with a number 4.340.521. All studies
were conducted in accordance with ethical principles after
obtaining patient informed consent.
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RESULTS

We evaluated seven men and one woman (mean age 27). The
data obtained were compared to a control group consisting of
eight patients with spondylotic cervical myelopathy, six men
and two women with mean age of 59 years old.

Comparison of proportions

No difference was found between the proportions of
gender or alterations in the SSEP between the groups. The
comparison between the proportions of changes was made
considering both the right and left sides separately and
together [Tables 1-3].

Comparison of measures

A significant difference was found between the ages of the
groups, with the case group having a median age below that
of the control group.

The measurements obtained by the SSEP were also compared
between the groups and no significant difference was found
for any of them.

In three patients, we performed the SSEP study with neck
flexion, which showed no differences in relation to the
baseline examination.

Asymmetry

The proportion of altered results was compared within the
group of cases between the right and left sides, but there was
no significant difference.

DISCUSSION

From the best of our knowledge, in the literature review
carried out (based on Scielo and PubMed websites), we did
not find a similar study in Latin America. Only case reports
or series with image studies.>!>!"!

HD is considered to be a benign focal motor neuron disease,
muscle weakness and wasting is most pronounced in distal
muscles of the upper limb, nerve conduction studies are not
required to make the diagnosis, but may be used to exclude
other conditions. The electromyography results in Hirayama
syndrome show denervation of atrophied muscles and in
over 90% of patients also show contralateral denervation of
the same muscles.!"!

The motor nerve conduction velocities are normal, except
occasional minimal slowing in the ulnar nerve. The
compound muscle action potentials have reduced amplitudes
in the atrophied muscles.>!>14

Table 1: Proportions of gender and alterations somatosensory
evoked potential findings.

Case Control P-value
group (%) group (%)

Female 1(12.5) 2 (25) 1
Male 7 (87.5) 6 (75)

N9 right changed 1(12.5) 0 1
NO left changed 0 0 -
N20 right changed 2 (25) 1(14.3) 1
N20 left changed 2(25) 1(14.3) 1
N9/N20 right interval changed 1 (12.5) 0 1
N9/N20 left interval changed 2 (25) 1(14.3) 1
N21 right changed 0 0

N21 left changed 0 0 -
P40 right changed 2 (25) 1(14.3) 1
P40 left changed 2 (25) 1(16.7) 1

Table 2: Comparison between the proportions somatosensory
evoked potential findings.

Case Control P-value
group (%) group (%)
N9 changed 1(6.3) 0 1
N20 changed 4 (25) 2(14.3) 0.65
N9/N20 interval changed 3(18.8) 1(7.1) 0.6
N21 changed 0 0 -
P40 changed 4(25) 2 (15.5) 0.66

Table 3: Results of somatosensory evoked potentials.

Case group
27 (22-47)

Control group  P-value

Age in years 59 (46-65) 0.015

N9 right* 10.45 (10.07-10.85) 10.35 (9.5-11.07) 0.63
NO left* 9.95 (9.77-10.4) 10.55 (9.85-11.1) 0.37
N20 right* 20.9 (20.3-23) 21 (20.05-23.35) 0.95
N20 left* 20.1(19.45-24.27) 20.9 (20.3-23.35) 0.38
N9/N20 right 10.45 (9.85-10.82) 11.8 (10.15-11.8) 0.6
interval*

N9/N20 left 10.1 (9.27-13.3) 10.4 (10.3-11.75) 0.6
interval*

N21 right* 22.15(21.07-22.65) 19.3 (18.1-21.65) 0.07
N21 left* 21.2(19.45-22.45)  19.4(18.1-202)  0.18
P40 right* 41.3 (36-46.25) 42 (39.3-42) 1
P40 left* 37.75 (36.15-47.8) 41.4 (38.35-43.7)  0.65
*msec.

On the other hand, although there have been significant
advances in the HD image, the characteristic findings of
studies of SSEP in HD patients remain controversial, due to
the discrepancies of the findings in the few studies. Restuccia
et al. in a study of upper limb SSEPs demonstrated that neck
flexion caused a significant amplitude decrease of the N13
cervical response in patients with HD but not in patients
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with ALS and healthy subjects, suggesting that direct cord
compression or microvascular changes could in theory
account for this position-related dysfunction. In patients
with HD, Park et al. reported that there were no significant
differences in the mean values of the median N9, N13, and
N20 latencies between recordings in the neutral and flexed
neck positions in healthy controls, but the data showed a
significant difference in the mean value of the N13-N20
interpeak latency during flexed neck position compared to
that of the healthy controls.*”!

However, Misra et al. found no significant change in SSEPs
and F-wave parameters on neck flexion compared with
neutral position in their study of eight patients of HD and
controls.'” Ammendola et al., in a study of three cases, did
not show statistically significant differences for F-wave,
SSEPs, and motor evoked potentials in standard conditions
and during neck flexion both in HD patients and controls,
suggesting that some cases of a complex disorder like HD
might have a pathogenetic mechanism different from
“flexion myelopathy.”?! We evaluated the changes in N9-N20
interpeak latencies during neutral in all patients and flexed
neck positions in three cases, without significant changes, as
published in other reports.[1117:18]

We did not find another study in the literature that evaluated
the P40 potential. In our patients, there was no significant
impairment of the gracile fasciculus.

The key to diagnose this disease is based on the typical
clinical features and dynamic MRI study when the neck
is flexed. MR studies in flexion show not only the anterior
displacement of the posterior wall but also a well-enhanced
crescent-shaped lesion in the posterior epidural space of the
lower cervical canal. This lesion typically disappears when
the neck returns to a neutral position, confirming it to be a
congested posterior internal vertebral venous plexus rather
than a vascular malformation.”

CONCLUSION

We concluded that SSEP did not turn out to be an
electrophysiological marker in our HD patients requiring
more studies to investigate its significance. Neck flexion did
not have an influence on any SSEP parameters in patients or
controls.
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