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Abstract:

We herein report a case of recurrent multifocal, distal-dominant-sensorimotor neuropathy with ophthalmo-
plegia, IgM anti-GM1 antibody, and pyrexia-associated relapse. The patient developed sensory disturbance in
her limbs after febrile disease at 50 years old. She had experienced several similar episodes and was admitted
to the hospital at 56 years old. Based on a pathological study and electrophysiological findings consistent
with chronic inflammatory demyelinating polyradiculoneuropathy (CIDP), maintenance IVIg therapy was ad-
ministered and produced partial improvement with no relapse at one-year follow-up. Immunohistochemical
studies suggested the presence of IgG (not IgM) anti-myelin antibodies. Chronic neuropathy with ophthalmo-

plegia and pyrexia-associated relapse may be a unique variant of CIDP.
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Introduction

Chronic inflammatory demyelinating polyradiculoneuropa-
thy (CIDP) consists of heterogeneous subtypes, the patho-
genesis of which has yet to be elucidated. Cranial nerve in-
volvement is rare in CIDP (1), and IgM or IgG anti-
ganglioside antibodies are infrequently found (2). The patho-
logical roles of these antibodies remain unclear. Several
cases of chronic sensorimotor neuropathy with cranial nerve
involvement, IgM anti-ganglioside antibodies, and pyrexia-
associated relapse have been described as unusual cases of
CIDP (3-5). These cases may be new subtypes of CIDP, but
detailed clinical information, including the treatment re-
sponses, has not been described in case reports.

We herein report the clinical and pathological features of

a patient with CIDP with transient ophthalmoplegia, anti-
ganglioside antibodies, and pyrexia-associated relapse, along
with an examination of the possibility of a new subtype of
CIDP by reviewing the literature.

Case Report

A 56-year-old woman developed bilateral distal-dominant
neuropathy with ophthalmoplegia after upper respiratory in-
fection and was admitted to our hospital. At 50 years old,
she had developed a tingling sensation in her fingertips after
gastroenteritis. These neurological symptoms had disap-
peared within two days after resolution of the fever, but she
then experienced four or five similar recurrent episodes. Left
drop foot without febrile disease developed at 54 years old,
and tingling of her fingertips and diplopia occurred follow-
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ing a fever and upper respiratory symptoms at 56 years old.
She was referred to our hospital four days after the onset of
these neurological symptoms.

On admission, a physical examination was unremarkable,
and a sore throat was absent. Diplopia due to right abducens
palsy was observed, but other cranial nerves were normal.
The patient had asymmetrical upper/lower limb weakness
and atrophy of the distal limb muscles, predominantly on
the left side (Supplementary material). Her grasp power was
13 kg on the right and 9 kg on the left. Tendon reflexes
were diminished in the left upper limb and absent in the
lower limbs. The positional sense of the left lower limb and
the vibratory sense of the trunk were decreased. Touch and
pain sensations were normal in all limbs, but heel/toe walk-
ing was not possible. The patient had no family history of
peripheral neuropathy.

Routine laboratory examinations, including blood glucose
and vitamin B,, B,, and B, levels, were normal. Anti-nuclear
antibodies were positive (homogeneous patterns), and serum
IgA (72 mg/dL) was low. Serum IgM antibodies against
GM1, Gal-C, and GA1 gangliosides were positive, but other
IgM/IgG-anti-ganglioside antibodies (including anti-GQ1b
antibodies) were negative. Serum IL-183, IL-2, and TNF-«
levels were in normal ranges, but IL-6 was slightly elevated
(5.8 pg/mL; normal <4.3 pg/mL). An IgG subset analysis
showed normal levels and proportions of IgG1/2/3. The
cerebrospinal fluid (CSF) showed no abnormal findings, ex-
cept for slight elevation of protein (45 mg/dL). Oligoclonal
IgG bands were negative, and the IgG index was 0.45 (nor-
mal <0.60).

Brain magnetic resonance imaging (MRI) findings were
unremarkable, with no findings indicating cranial nerve hy-
pertrophy. MRI neurography showed asymmetrical fusiform
enlargement in the upper trunk of the brachial plexus and
lumbosacral roots with contrast enhancement (Figure A).
Nerve conduction studies (NCSs) showed partial conduction
block or abnormal temporal dispersion in the right median,
left ulnar, and left tibial nerves (Table 1, Figure B). F-wave
was absent in all examined nerves except for the bilateral
median and right ulnar nerve. Sensory nerve studies showed
a low amplitude of sensory nerve action potentials (SNAPs)
in the bilateral median/ulnar and right sural nerve.

A right sural nerve biopsy was performed to make a diag-
nosis. The pathological findings revealed loss of large myeli-
nated fibers, increased medium and thin myelinated fibers,
sparse cluster formation, and myelin ovoid but no myelin
phagocytosis by macrophages (Figure C). All of the features
described above, including the CSF findings, met the diag-
nostic categorical criteria for definite CIDP, and the asym-
metrical neurological signs met the clinical diagnostic crite-
ria for multifocal acquired demyelinating sensory and motor
(MADSAM) neuropathy (6). The patient’s IgG reacted with
the myelin sheath close to the nodes of Ranvier in periph-
eral nerve tissue from rats (Figure D, right panel), but her
IgM (Figure D, left panel) and IgM and IgG from a healthy
control showed no reactivity (Figure E).

After admission, all neurological symptoms, including
diplopia, disappeared within a few days despite no treat-
ment. However, the electrophysiological findings of demye-
lination remained, and lower limb weakness developed after
10-12 weeks of remission. The electrophysiological and
clinical features suggested that the disease had remained ac-
tive, so intravenous immunoglobin (IVIg) was administered
(2 g/kg/day, 5 days). The clinical and electrophysiological
disorders did not improve immediately after IVIg treatment,
but after two months of treatment, the results of NCS were
improved. Compound muscle action potentials (CMAPs) in-
creased in the left ulnar nerve, conduction block disap-
peared, and left sural SNAPs increased (Figure B). An ultra-
sonographic evaluation of the peripheral nerves was not per-
formed.

After the initial administration of IVIg, oral dexametha-
sone (40 mg/day, 4 days, every month) was started because
of gradual worsening of lower limb weakness during follow-
up. Dexamethasone pulses were administered six times, but
generalized myalgia occurred after each pulse. We therefore
diagnosed her with refractory steroid myopathy and aban-
doned continuation of oral steroid administration. Subse-
quently, IVIg-maintenance therapy (500 mg/kg/day, 2 days,
every 3 weeks) was initiated, resulting in the maintenance of
clinical remission. Lower-extremity weakness and electro-
physiological disturbances responded to IVIg and showed
improvement with each dose (Figure B, Table 1). Serum
IgM-anti GM1, Gal-C, and GA1 antibodies turned negative
after IVIg treatment.

Discussion

This case had characteristics of bilateral ophthalmoplegia,
neurological symptoms that developed with pyrexia and
spontaneously improved without immunotherapy, and IgM
anti-GM1 antibodies. The sural nerve pathology supported
the diagnosis of chronic demyelinating neuropathy, and the
electrophysiological findings were consistent with definite
CIDP.

Several similar cases have been reported (Table 2). Maz-
zucco et al. (4) and Ueda et al. (5) described patients with
CIDP with pyrexia-triggered relapse who had ophthalmople-
gia and IgM anti-GM1 antibodies. Likosky et al. reported
three cases of CIDP in which ophthalmoplegia was charac-
terized by fever-induced relapse, and IgG subset deficiency
(low 1gG1/3) was present (3). Cases of CIDP with ophthal-
moplegia and IgM-antiGM1 antibodies have also been de-
scribed, but these did not show fever-induced relapse or
spontaneous remission (7, 8). The five cases above (3-5) and
our case were asymmetrical CIDP and differed from MAD-
SAM neuropathy or focal CIDP to some extent. These cases
suggest that there is a CIDP subtype characterized by oph-
thalmoplegia, pyrexia-associated relapse, and autoantibodies.

The pathophysiological role of IgM-anti-ganglioside anti-
bodies in such cases and the mechanism underlying the
pyrexia-related relapse are unknown. Neurological symptoms
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Figure. Radiological, electrophysiological, and pathological findings. (A) MRI neurography showed

brachial and lumbosacral plexus fusiform-enlargement (arrowheads). (B) Serial motor nerve conduc-
tion recordings of the left ulnar nerve (upper panel). Compound muscle action potentials (CMAPs)
recorded from the left m. abductor digiti minimi after ulnar nerve stimulation at the wrist, below el-
bow, above elbow, axilla and Erb’s point. On day 1, apparent conduction block and temporal disper-
sion were seen at most proximal sites. After IVIg treatment (four months after the first recording),
conduction block and temporal dispersion improved. Motor and sensory conduction studies (MCS
and SCS) in the lower limb showed slowly progressive exacerbation (middle panel: MCS for left tibi-
al nerve, lower panel: SCS for sural nerve). (C) A microscopic examination of the right sural nerve
(Toluidine blue stain) revealed reduced myelinated fibers, scattered thinly myelinated fibers (yellow
arrows), and regenerating axon clusters (white arrow). (D, E) An immunohistochemical study of rat
peripheral nerve tissue. Immunofluorescence staining of teased rat sciatic nerve fibers using anti-
contactin-associated protein 1 (Casprl) antibody (red: nodes of Ranvier), sera obtained from the
patient (D) or a healthy control (E) (green), and anti-DAPI antibody (blue: nuclei of Schwann cells)
as primary antibodies. When anti-human IgM antibody was used as secondary antibody, sera from
the patient and healthy control showed no reactivity for the peripheral nerve (D, E, left panels). In
contrast, nodes of Ranvier, paranodes, and myelin sheath were stained with sera from the patient but
not that from the control, using anti-human IgG antibody as secondary antibody (D, E, right panels).
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Table 1. Nerve Conduction Study in the Relapse/remission Phase.

MCS
DL CMAP MCV F-wave.
. % 9
Nerve Side Phase (ms) (mYV) (m/s) minimal latency (ms)
Median Rt Relapse 2.7 12.7-5.5 29.1 46.2
Remission n.d. n.d. n.d.
Lt Relapse 2.5 12.1-11.1 58.9 33.6
Remission 2.8 15.8-15.3 51.2 34.0
Ulnar* Rt Relapse 2.4 13.1-8.1-7.9-7.1-5.7 24.0-40.0-41.3-53.8 36.2
Remission n.d. n.d. n.d.
Lt Relapse 2.7 9.5-7.1-6.7-6.0-2.7 29.1-58.8-75.0-35.7 Not evoked
Remission 13.2-8.3-8.3-7.3-6.0 30.9-45.5-51.7-34.5 41.8
Tibial Rt Relapse 4.6 3.4-29 41.6 Not evoked
Remission n.d. n.d. n.d.
Lt Relapse 33 7.6-5.1 44.2 Not evoked
Remission 5.3-3.2 444 44.1
Peroneal Rt Relapse 5.1 0.9-1.1-1.2 44.6-41.4 n.d.
Remission n.d. n.d. n.d.
Lt Relapse 5.0 1.2-1.3-1.3 30.2-60.0 n.d.
Remission n.d. n.d. n.d.

*To record the CMAPs of the ulnar nerve, the nerve was stimulated at the wrist, below elbow, above elbow, axillar, and Erb’s point.

SCS
DL SNAP SCV
i i
Nerve Side Phase (ms) V) (ms)
Median Rt Relapse 2.1 34 61.9
Remission n.d. n.d. n.d.
Lt Relapse 2.0 5.5 66.3
Remission  n.d. 5.9 58.6
Ulnar Rt Relapse 1.8 4.5 57.7
Remission 2.2 n.d. n.d.
Lt Relapse 22 1.7 46.9
Remission 24 2.4 46.2
Sural (antidromic) Rt Relapse 2.4 2.1 62
Remission  n.d. n.d. n.d.
Lt Relapse 2.6 7.3 57.7
Remission 3.0 5.9 50.7

* Relapse phase: day 1 after admission. Remission phase: 2 months after treatment. CMAP: compound motor action potential, DL: distal latency,

Lt: left, MCS: motor nerve conduction study, MCV: motor nerve conduction velocity, n.d.: not done, Rt: right, SCS: sensory nerve conduction

study, SCV: sensory nerve conduction velocity, SNAP: sensory nerve action potential

in CIDP may remit spontaneously. Two of the five previ-
ously reported cases received immunotherapy, while 3 re-
ceived no treatment. Two of the five cases showed obvious
neurological deficits after a long disease course (Table 2,
cases 4, 5) (3-5). In our case, based on the sural nerve pa-
thology and abnormal electrophysiological findings, IVIg
treatment was started, followed by maintenance IVIg every
three weeks. The full dose of IVIg (400 mg/kg/day for 5
days) achieved partial amelioration of conduction block in
the upper extremity, and periodic IVIg-maintenance therapy
resulted in clinical remission and no relapse. However, there
was limited improvement in muscle weakness and atrophy
in the lower limbs, without recovery to the level before on-
set of the disease. This clinical course suggests that early
treatment is needed to prevent treatment resistance.

IgM anti-ganglioside antibodies presumably have a rela-
tionship with the pathogenesis of CIDP with cranial nerve
involvement (7-10), but the exact details remain unclear.

IgM anti-GM1 antibody was positive on an enzyme-linked
immunosorbent assay, but immunohistochemical studies sug-
gested the presence of IgG antibodies that reacted with mye-
lin, and these IgG antibodies may be more closely related to
the pathology. This finding indicates that it is necessary to
search carefully for IgG-class autoantibodies, even in cases
of chronic neuropathy such as CIDP. In the future, we plan
to perform an analysis aimed at identifying the target anti-
gen.

The presence of pyrexia-associated exacerbation and dis-
appearance of symptoms followed by improvement after
cooling is similar to Uhthoff’s phenomenon. Such a phe-
nomenon in our case might have been caused by fever-
induced reversible conduction block in demyelinated fibers
due to unknown autoantibodies. Another mechanism may be
the vulnerability of the demyelinating nerve to external fac-
tors, such as cytokines produced by infection. There was no
worsening of neurological symptoms with increased body
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Table 2. Demographic Data of Reported Cases of CIDP with Pyrexia-associated Relapse and Ocular Palsy (Including the

Present Case).

Interval of

Onset Clinical .. . feverto  Anti-ganglioside Clinical characteristics Reference
Case Sex Clinical characteristics . L O Therapy
age, y subtype neurological antibodies after treatment No.
signs
1 65 F Focal Pyrexia-associated relapse, 1 day None None Minimal to no 3
CIDP unilateral ptosis, diplopia, neurological deficit
focal limb weakness without specific
treatment
2 76 F MADSAM Pyrexia-associated relapse, 2 days GM1* IVIg Distal dominant
unilateral ptosis, diplopia, asymmetrical limb
multifocal weakness/ weakness and mild
sensory deficit sensory deficit.
3 53 M Focal Pyrexia-associated relapse, n. a. None None Minimal to no
CIDP unilateral ptosis, focal limb neurological deficit
weakness and numbness without specific
treatment
4 48 M MADSAM Pyrexia-associated relapse, 2 days None IVIg  Slightly ataxic gait, but 4

dysphagia, bilateral facial
palsy, sensory ataxia,
multifocal limb weakness/
sensory deficit

5 56 F MADSAM Pyrexia-associated relapse, 2 days

unilateral abducens palsy,
asymmetric distal-
dominant weakness/
paresthesia of limbs
Present 56 F MADSAM Pyrexia-associated relapse,
case unilateral oculomotor
palsy, asymmetric distal-
dominant muscle weakness
and paresthesia of limbs

1-2 days

the patient was able to
walk unassisted up to 3
km

IgG-GalNac- None Paresthesia on 5
GDla unilateral foot and
remaining multifocal
electrophysiological
deficit
IVIg  Partial amelioration of This case
CB in upper extremity,
but limited degree of
improvement

IgM-GM1,
Gal-C, and GA1

* Immunoglobulin subclass was not shown in the report.

CB: conduction block, CIDP: chronic inflammatory demyelinating polyradiculoneuropathy, F: female, M: male, MADSAM: multifocal acquired demyelinat-

ing sensory and motor, MRC: Medical Research Council, n.a.: not available

temperature, except for infection, which suggests that cy-
tokines and other factors may be involved in the pathogene-
sis of these symptoms.

In conclusion, this case may be a distinct subtype of
CIDP with cranial nerve involvement, anti-IgM ganglioside
antibody, and pyrexia-associated relapse. This subtype is
prone to improve spontaneously but may not fully recover if
there is a delay in the initial treatment.
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