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Abstract:

Combined central and peripheral demyelination (CCPD) causes demyelination in both the central and pe-
ripheral nervous systems. Anti-neurofascin 155 antibody plays an important pathogenic role in CCPD, but
evidence concerning an association between this antibody and CCPD remains inconclusive. Although there
have been no reports of precedent optic neuritis developing into CCPD, we herein report a Japanese man in
whom optic neuritis recurred four times over nine years and who developed CCPD without positive anti-
neurofascin 155 antibody. This case suggests the possibility of developing CCPD after optic nerve neuritis
and the existence of an unknown antibody that induces CCPD.
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Introduction

Combined central and peripheral demyelination (CCPD)
causes demyelination in both the central and peripheral
nervous systems. Anti-neurofascin 155 antibody plays an
important pathogenic role in patients with CCPD (1, 2), but
evidence concerning an association between this antibody
and CCPD remains inconclusive.

Optic neuritis may occur in the course of multiple sclero-
sis (MS) or neuromyelitis optica (NMO) (3). The rate of
progression optic neuritis to MS or NMO is generally low,
and there have been no reports of precedent optic neuritis
developing into CCPD (4).

We herein report a Japanese man who was suspected of
having a demyelinating disease as the oldest case of CCPD
without antibody, about nine years after the first instance of
optic neuritis.

Case Report

From 62 years old, a man developed recurrent optic neu-
ritis four times and noticed muscle weakness and numbness
in the left lower limb at 71 years old. He then became
aware of muscle weakness in the left hand and numbness in
right hand and bilateral lower limbs at 72 years old. The
muscle weakness in his legs worsened, and he became un-
able to walk without support at 73 years old.

When he was admitted to our hospital, he presented with
left hemiparesis and left limping gait with support. He no-
ticed numbness in the right hand and bilateral lower limbs
and hyporeflexia in the bilateral lower limbs without a
pathological reflex. Serum anti-aquaporin 4 (AQP4), anti-
glycolipid, oligodendrocyte  glycoprotein
(MOG), anti-myelin associated glycoprotein, and anti-
neurofascin 155 antibodies were all negative. Cerebrospinal
fluid (CSF) protein was high (206 mg/dL) with a normal
IgG index (0.66). Myelin basic protein (MBP) was high
(136 pg/mL), but oligoclonal band (OCB) was negative. A
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Figure 1.

Nerve conduction studies on admission, showing prolonged terminal latencies and re-

duced conduction velocities in the bilateral median, ulnar, tibial, and sural nerves. A reduced com-
pound muscle action potential was observed in the bilateral tibial nerves. MCS: motor nerve conduc-

tion study, SCS: sensory nerve conduction study

before

after

A)

treatment

[ 2 courses of PSL pulse ]

Figure 2. Spinal magnetic resonance imaging findings. (A) Spinal MRI of pretreatment shows ab-
normal lesions in both the cervical (C3-6) and thoracic (Th4-5) spinal cords (arrowheads). (B) Spinal
MRI at posttreatment shows improved abnormal lesions.

nerve conduction study (NCS) showed prolonged terminal
latencies (mean; motor nerves: upper limbs 4.9 msec, lower
limbs 6.2 msec, sensory nerves: upper limbs 4.3 msec, lower
limbs 2.5 msec) and reduced conduction velocity (mean;
motor nerves: upper limbs 33.1 m/s, lower limbs 32.9 m/s,
sensory nerves: upper limbs 31.9 m/s, lower limbs 44.0 m/s)
in the bilateral median, ulnar, tibial, and sural nerves
(Fig. 1). Reduced compound muscle action potential was
observed in the bilateral tibial nerves (mean; 2.6 mV)

(Fig. 1). Short latency somatosensory evoked potential
(SSEP) and visual evoked potentials (VEP) showed pro-
longed latencies. Brain magnetic resonance imaging (MRI)
showed no evident abnormal lesions. Spinal MRI showed
cervical and thoracic cord lesions without gadolinium en-
hancement (Fig. 2A). A nerve biopsy of the sural nerve
showed not only findings of demyelination but also axonal
degeneration (Fig. 3A, B).

We suspected the existence of inflammation in both cen-
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Figure 3. A sural nerve biopsy, showing (A) segmental de-
myelination in the teased nerve fiber and (B) a reduced myelin-
ated fiber density, decreased incidence of large- and small-di-
ameter fibers, myelin ovoids suggesting increased axonal
degeneration, and perineurial edema in the epoxy-embedded
section. The nerve showed findings of both demyelination and
axonal degeneration.

tral and peripheral nerves and his symptoms to indicate a
demyelinating disease, such as CCPD. Two courses of ster-
oid pulse therapy (1,000 mg/day) improved the muscle
weakness in the left hand and left lower limb and the numb-
ness in the right hand and bilateral lower limbs. He became
able to walk without support after two courses of steroid
pulse therapy. CSF protein improved from 206 to 174 mg/
dL. Spinal MRI showed reduced abnormal lesions (Fig. 2B).

Discussion

CCPD causes demyelination in both the central and pe-
ripheral nervous systems and is very rare in Japan, with an
average onset age of 31.7«x14.1 (range: 8-59) years
old (2, 5). To our knowledge, this case was the oldest onset
(71 years old) of both spinal and peripheral demyelination
as CCPD in Japan. In addition, optic neuritis had recurred 4
times from 62 years old, against which steroid therapy was
very effective. MRI showed abnormal lesions on the optic
nerves in the acute phase of each instance of recurrent optic
neuritis, with no new or old brain and spinal lesions.

Optic neuritis is a demyelinating disease of the central
nervous system and may occur in the course of MS or
NMO (3). The development rate of optic neuritis to MS or
NMO is generally low (14.4% and 12.5% at 5 years, and
29.8% and 12.5% at 10 years) (4), and there have been no
reports of optic neuritis developing into central or peripheral
demyelination, such as CCPD. This is thus the first case re-
port of CCPD developing after recurrent optic neuritis.

Anti-neurofascin 155 antibody positivity is more common

in patients with CCPD (45.5-86.0%) than in those with
other demyelinating diseases, such as MS, chronic inflam-
matory demyelinating polyradiculoneuropathy (CIDP), and
Guillain-Barré syndrome (GBS), playing an important
pathogenic role (1, 2). However, some CCPD cases have
shown positivity for anti-AQP4 and anti-MOG antibod-
ies (6, 7). The evidence concerning an association between
these antibodies and CCPD thus remains inconclusive. De-
spite the fact that no positivity for such antibodies was ob-
served, the symptoms observed in the present case, includ-
ing CSF protein, physiological tests, spinal MRI lesions, and
the effect of immunosuppressive therapy indicated a diagno-
sis of CCPD with a still unknown antibody (8).

Previous CCPD case reports have shown demyelination in
the findings of nerve biopsies (7, 9). However, the nerve bi-
opsy in the present case showed findings of both demyelina-
tion and axonal degeneration. Given the nerve biopsy results
and other clinical examination findings, we considered the
pathology of this case to be demyelination-predominant.
There have been few reports describing the nerve biopsy
findings of CCPD, so why axonal degeneration occurs in
CCPD remains unclear. More histological studies will be
needed to confirm the pathology of CCPD.

We herein report a Japanese man who was suspected of
having a demyelinating disease as the oldest cases of CCPD,
occurring about nine years after the first instance of optic
neuritis. This suggests the possibility of developing a de-
myelinating disease such as CCPD after optic nerve neuritis.
It is important to carefully follow cases of recurrent optic
neuritis. This case also suggested that cases of late-onset
CCPD after recurrent optic neuritis may have unknown anti-
bodies that induce demyelination in both the central and pe-
ripheral nervous systems.
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