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WD C-Dps BEHOWHEVRD &z, BEoz&ss, C-Dps 8. in vivo ZBWTS
w hREMEIIRLEET Oy 7 E2BEL, FOEARL LTI Y EIRmB TOBENTRR
X, T Y EIESROEBREEITIT T R U Y AF ¥ RIVEEFE L, paranode ALK caspr,
W2 juxtaparanode BEFLICIZIA D T AF ¥ CRVBREL TS, sulfatide ZRE\TBHTD
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Anterior Horn Cell Involvement in Myelitis with
Atopic Diathesis (Atopic Myelitis)

Hideaki Torunaca, Manabu Osoecawa, Hiroyuki Mural, Hirofumi OcHi,
Motozumi Mimvonara, Takayuki Tanmwakr and Jun-ichi Kira

Department of Neurology, Neurological Institute, Graduate School of
Medical Sciences, Kyushu University, Fukuoka 812-8582, Japan

Abstract To clarify the involvement of anterior horn cells in myelitis with atopic
diathesis {(atopic myelitis), 20 patients with atopic myelitis were subjected to neurological
evaluation, concentric needle electromyography (EMG), spinal cord magnetic resonance
imaging (MRI) and motor and somatosensory evoked potentials. Apparent muscle
atrophy was present only 1 of 20 patients (5 %) and the rests clinically showed no lower
motor neuron sign.  On needle EMG, 12 patients (60 %) showed varying degrees of lower
motor neuron involvement. On-going denervation potentials, such as fasciculation poten-
tials, fibrillation potentials and positive sharp waves, were seen in 5 patients and chronic
neurogenic patterns, such as giant and polyphasic motor unit potentials with reduced
recruitment patterns, in 12 patients. In 4 patients, the segments of lower motor neuron
involvement on needle EMG were beyond those of the spinal cord lesions shown by MRI.
In 2 patients showing on-going denervation potentials, such immunotherapies as plasma
exchange and intravenous immunoglobulins, were applied and effective clinically as well
as electrophysiologically. Therefore, varying degrees of subclinical anterior horn cell
involvement seems to be common in atopic myelitis and reversible by immunotherapy.

Key words : anterior horn cell ; myelitis; atopy; mite; electromyography

Introduction

We reported occurrences of myelitis ac-
companied with atopic disorders in
Japanese for the first time and proposed to
name it atopic myelitis (AM)"?®, Follow-
ing our reports, several similar cases have
also been reported in the Japanese litera-
tures¥®® and the recent nationwide survey
in Japan disclosed . the presence of many
patients with myelitis and atopic diathesis”.
Thus, atopic diathesis appears to be one of
risk factors for developing spinal cord
inflammation.

On the other hand, an acute poliomyelitis-
like illness following asthma attacks is well
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known as asthmatic amyotrophy (Hopkins
syndrome)®. Although the previously re-
ported cases were confined to children, we
reported occurrences of Hopkins syndrome
in adults®. We also reported an associa-
tion between airway allergy and juvenile
muscular atrophy of distal upper extremity
(JMADUE) (Hirayama’s disease)'®, in which
anterior horn cells in the lower cervical cord
were preferentially involved. In addition,
we recently found a significant association
of lower motor neuron disease (LMND) with
asthma by a prospective study on the past
and present history of common allergic
disorders in patients with neurologic dis-
eases!?. These observations suggest a link



anterior horn cells and atopic myelitis

between allergy and anterior horn cell dam-
age. In agreement with our clinical obser-
vations, mediators of allergic inflammation,
such as cyclooxygenase-2 (COX-2) and pros-
taglandin E2 (PGE2), have recently been
reported to be increased in the spinal cord'®
as well as in the cerebrospinal fluid (CSF) of
amyotrophic lateral sclerosis (ALS)
patients®®.

The results of these studies prompted us
to examine needle electromyography (EMG}
in a series of such patients with AM, In
order to classify
involvement in this condition. We found
that subclinical anterior horn cell involve-
ment was common in this condition, which
further strengthens the link between allergic
tendency and anterior horn cell damage.

lower motor neuron

Materials and methods

Materials

The materials consisted of 20 patients
with AM. AM was defined as myelitis of
unknown cause with either? hyper-
IgEaemia and allergen-specific IgE
positivity or® coexistent atopic diseases!®®,
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The demographic characteristics of these
patients are summarized in Table 1. Eight
had atopic dermatitis (AD), 7 had allergic
rhinitis (AR), 2 had bronchial asthma (BA)
and 13 had others (food allergy, metal
allergy, allergic conjunctivitis, drug allergy
and urticaria) and five had hyperlgEaemia
and allergen-specific IgE (atopic diathesis)
without any atopic disorders. All AM
patients had abnormalities indicating the
spinal cord lesions by spinal cord MRI and /
or evoked potentials such as motor evoked
potentials (MEPs), somatosensory evoked
potentials (SEPs). AM patients were 13
men and 7 women, whose age at examina-
tion was 37.6+12.3 years (mean+ 35D}, and
age at onset was 35.9+12.4 years (mean*t
SD). Duration of the disease at needle
electromyography (EMG) evaluation was 26.
5+38.3 months (mean£=SD). All patients
had allergen-specific IgE (either mite
antigen or cedar polien-specific IgE} and all
but one patient showed hyperigEaemia at
the time of evaluation. Severity of the
disease was graded by Kurtzkes Expanded
Disability Status Scale (EDSS)#, and the

Table 1 Clinicolaboratory findings of patients with myelitis and atopic diathesis

No. Age Sex Coexistent atopic dis.  Serum [gE Allergen-specific IgE Oy delerired  MRE MEP SEP  Age at  Disease duration EDSS
AD AR BA others (U/ml) Dpleomsins D jfarnae ceder pollen lesions onset to EMG (months) score

1 42 M - -+ - + 314 + + + C Cs6 A N 40 48 3.5

2 3% M - - - — 782 -+ + + C Ci-3 N A 37 7 2.5

3 2 M+ - - - 1728 + + + C C3-7 N A 42 2 4

6 3% M - - - + 1517 + + + C C§ A A 34 24 2.5

5 21 M + + - + "Nz + + + o Cl1-7 N N 27 60 3

6 36 M - - - + 256 + - - C C6 N N 36 1 3.5

7 0 M 4+ - + + 1170 + + - C 35 N A 20 1 3

8 6 M + — - + 530 - - + C-Th cz2-4 A A 54 120 7

9 47 M - - - + 292 + + - Th N A N 47 14 6
10 42 F - - - + 3361 + + + C Ci-7 ND ND 41 6 2
11 58 F - - - - 34 + + + [ C3 A A 37 5 4.5
12 53 F - + - + 1810 + + + Th C3-7 A A 33 2 6.5
13 38 F + - - + 4440 + + + C N A N 38 1 2.5
14 15 M - - - - 1810 + + + C-Th N N A 12 43 2.5
15 50 M + + + + 1206 + + - C N N A 49 10 3
15 31 M + + - + 124 + + + Cc N N A 30 17 3.5
7 383 M - - - - 493 + + + c c3 A A 22 132 3.5
18 34 F + + - - 1020 + + + Th Thé-11 A A 32 24 2.5
19 22 13 - - - - 257 + + - C C3-4 ND A 21 6 2
20 2 E - + - + 287 + + + C-Th Cé N A 25 1 2

atopic dis. =atopic diseases, AD=atopic dermatitis, AR=allergic rhinnitis, BA =bronchial asthma, D. plevonyssinus = Dermatophagoides pleronyssinus, D, feringe =
Dermatophagoides faringe, M=male, F=female, C=Cervical cord, Th:=Thoracic cord, A=zbnormal, N=normal, ND=not determined. HyperlgEaemia was
defined 2s serum TgE level higher than 250 U/ ml. Cut off value of allergen-specific IgE was 0.34 1U/ mi. The EDSS scores before treatment are shown.
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mean EDSS score before treatment was 3.
4+1.5 (mean®SD).

Electrophysiological studies

Concentric needle EMG was performed on
at least one upper and one lower limb
muscles (biceps, triceps, first dorsal interos-
sei (FDI), vastus lateralis (VL), gastroc-
nemius, tibialis anterior (TA) at rest, at
weak voluntary contraction and at maxi-
mum voluntary contraction in all patients.
We checked 6 findings such as fasciculation
potentials, fibrillation potentials, positive
sharp waves (PSW), high amplitude (2
5000 V) motor unit potentials (MUPs), poly-
phasic (=3 phases) MUPs. SEPs and
MEPs in upper and lower limbs were record-
ed as descrived previously'®'®7. In brief,
the peak latencies of N9 (Erb’s point), N13
(C7 cervical spine) and N20 (C3 or C4) were
measured for the median SEPs. For the
tibial SEPs, the peak latencies of N20 (Thl2
thoracic spine) and P37 (Cz’) were measured.
The upper limb (UL) MEPs were recorded
from the abductor poliicis brevis muscle by
stimulating the hand motor area, cervical
roots and Erb’s point with a figure 8-shaped
magnetic coil. The lower limb (LL) MEPs
were recorded from.the abductor hallucis
muscle by stimulating leg motor area and
lumbar roots. EPs were classified as
abnormal if the latencies and the central
conduction time exceeded more than 3 SDs
abave the means of the controls or if any
component was absent,

Immunotherapy

Two patients (cases 5 and 12 in Table 1)
showing on-going denervation potentials on
needle EMG were subjected to plasma
exchange (PE) and/or intravenous im-
munoglobulin (IVIG). Each patient
received three PEs using Spectra (COBE) at
three-to eight-day intervals. The entire
procedure was carried out in a closed cir-
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Briefly, the patient’s blocod was
obtained from a forearme vein and deliver-

cuit.
ed to a single-stage channel where
centrifugation separated blood into plasma
and blood cells. Blood cells were returned
to the patient’s vein together with the
replacement solution, which consisted of
2.3% albumin, Na 119 mEq/L, K 3.6

mEq/L, Ca 2.5 mEq/L and lactate 25.2

mEg /L. Approximately 2.0 L {40 ml/ kg)
of plasma was replaced in each procedure.
In case 5, immunoglobulin (Glovenin-I,
Nihonseiyaku) was infused into the patient
in dosages of 0.4 gm / kg / day in one infu-
sion over several hours for 5 days.

Results

Clinical findings

Only 1 of 20 (5 94) patients showed definite
muscle atrophy (left biceps brachii muscle in
case 7), and none had fasciculation.

EMG findings

On needle EMG, 12 of 20 patients (60 %)
had definite neurogenic patterns (Table 2).
On-going denervation potentials were ob-
served in 5 patients (25 94), such as fascicula-
tion potentials in 1 (case 5), fibrillation
potentials in 5 (cases 2, 5, 8, 10 and 12) and,
PSW in 3 (cases 2, 5 and 8) (Table 2).
Chronic neurogenic patterns with reduced
recruitment were found in 12 patients
(60 %), such as giant MUPs in 9 patients
{cases 1, 2, 4, 5 and 8-12) and polyphasic
MUPs in 9 patients (cases 1, 3, 5-10 and 12).
In case 13, equivocal neurogenic patterns
(giant MUPs without reduced recruitment)
were observed. Among 11 patients who
had both MRI lesions and neurogenic pat-
terns, 4 patients (36 %) had lower motor
neuron involvement on needle EMG beyond
the segments of the spinal cord lesions
demonstrated by MRI (right vastus lateralis
in case 2, right tibialis anterior in case 5,



