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A Case of Child-onset Multiple Sclerosis with Long Spinal Cord Lesion and Anti-aquaporin-4
Antibody Negativity

Keiko SUZUKI, Naoko TOMIZAWA, Asako ARAI,
Satoru UEDA, Ryoji UMEZU and Shigetaka SUGTHARA
Department of Pediatrics, Tokyo Women's Medical University Medical Center East

Anti-aquaporin 4 antibody (AQP4-Ab) is a specific marker for neuromyelitis optica (NMO) and Japanese opti-
cospinal multiple sclerosis (MS), the clinical features of which are identical to NMO and consist of long spinal cord
lesion (LSCL) extending over three vertebral segments. Here, we report a 15-year-old girl who was first referred
to our hospital at the age of 13 years with complaints of limb numbness, directional weakness, vertigo, and dysar-
thria. A cerebrospinal fluid analysis revealed a cell count of 15.7/pl, a protein level of 40.6 mg/dl, a high myelin ba-
sic protein level, and the presence of an oligoclonal band. Brain magnetic resonance imaging findings revealed
multiple lesions in bilateral subcortical and the deep white matter of cerebrum, left caudatum and right midbrain.
Furthermore, LSCL was present in the C3-C6 cervical cord. She was treated with methylprednisolone pulse ther-
apy and recovered, although she relapsed after a very short interval. She was diagnosed as having MS based on
the appearance of new MRI lesions after each relapse. To distinguish the patient’'s condition from NMO, the
AQP4-Ab status was examined; the result was negative. She was thus diagnosed as having conventional-MS and
was treated with prednisolone, azathioprine, interferonp, and immunoglobulin therapy for relapses. LSCL (+) MS
is more common among children than among adults. While the timing of the appearance of AQP4-Ab remains un-
clear, the present LSCL case is thought to be interesting because of the patient’s negative AQP4-Ab status.
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Fig. 1 Magnetic resonance imaging (MRI) findings at the age of 13 years and 6 months.
(a and b) Axial T2-weighted images of the brain showing numerous high intensity regions
(arrow) in the bilateral subcortical and deep white matter of the cerebrum, left caudatum,
and right midbrain.

(c and d) Sagittal and axial T2-weighted MRI image of gadolinium-enhanced cervical cord
showing a long spinal cord lesion (LSCL) extending over three vertebral segments in the
C3-C6 cervical cord (arrow) with a dorsal dominance.

(e) Sagittal T2-weighted short-time inversion recovery (STIR) image of the thoracic cord
showing some high-intensity regions (arrow).

Episode 1 2 3 4 5
Age(y:mo) 13:6  13:9 14:1 14:4 15:2
mPSL pulse Y- globulin Y- globulin
PSI1 0mglkg 1g/kg
TN e 2 days
psSL 20mg7/2d ]
AZP  [ES0mg/d ]
Limb numbness INFR-1b )
Directional el -
weakness 15N '\ A
Gait disturbance A\ A A
Vertigo A a
Dysarthria A D A A
Diplopia A A A
Anti AQP4 antibody (—) (=) (=)
T T T
URI Flu A URI

Fig. 2 Clinical course of the present patient.
The LSCL was only recognized during the first episode. Anti-aquaporin 4 antibody was ex-
amined three times, but the results of all the tests were negative.
mPSL: methylprednisolone, PSL: prednisolone, AZP: azathioprine, INFB-1b: interferon beta-
1b, Anti AQP4 antibody: anti-aquaporin-4 antibody, URI upper respiratory infection, Flu A:
influenza A
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Table Comparison of clinical symptoms and examinations between the present case and

multiple sclerosis/neuromyelitis optica®7®

Present case C-MS 0OS-MS NMO

Clinical symptoms

Young-onset + + + -

Optic neuritis + + + +

Transverse myelitis - non-transverse + +

Outcome relapse relapse/various intermediate relapse/poor
MRI findings

Brain lesions + + —-~+ -~+

Spinal cord lesions 4 vertebra <2 vertebra =3 vertebra =3 vertebra

Swelling/Gd enhancement -/+ -/+ +/+ +/+
Cerebrospinal fluid

White blood-cell count (/uL) 15.7 <166 =166 =166

Oligoclonal band + 85% 5% 15-30%

Myelin basic protein + + —~+ -~+
Immunological data

NMO-IgG/AQP4 antibody - 10% 58% 60-73%

C-MS: conventional multiple sclerosis, OS-MS: opticospinal multiple sclerosis, NMO: neuromyelitis optica
NMO-IgG/AQP4 antibody: neuromyelitis optica-IgG/anti-aquaporin 4 antibody

+: present, —: absent
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