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A) Brain MRI
T,WI Gd-T, T,WI

B) Spinal cord MRI (sagittal section)
T,WI Gd-T,

C) Spinal cord MRI (horizontal section)
T,WI Gd-T,

Fig. 1 Findings of MRI.
A) Brain MRI. There was no evidence of T,-hyperintense in his brain and optic nerve on MRI. B) Spinal cord MRI (sagittal section). C) Spinal
cord MRI (horizontal section). His spinal cord MRI revealed T,-hyperintense lesions in C1, C2, Th8 and Th12 with occasional contrast
enhancements, but none of them were longitudinally extensive.
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April. April. Oct. Nov. | mPSL 1000mg for 3 days | Dec.
2015 2016 2016 2016 I 2016

!

Methyl-
prednisolone
pulse

Prednisolone

(mg) 30 25 20 45

decreased
visual acuity

sensory
disturbance
(in his right leg)

paresis
(in his right leg)

Admission Discharge

Fig. 2 Clinical course.
We report an 18 year-old-male, who had been aware of decreased visual acuity for 6 months, newly presented with paresis and sensory disturbance
in his right leg. On admission, his critical flicker frequency was reduced bilaterally. This patient did not meet the IPND criteria for NMOSD
but clinically fulfilled the McDonald criteria. He was tentatively diagnosed as OSMS. Albeit his symptoms started to resolve spontaneously, the
patient was further treated with IVMP and all the symptoms resolved near completely within weeks.
IPND criteria: International Panel for NMO Diagnosis criteria, NMOSD: neuromyelitis optica Spectrum Disorder, MS: multiple sclerosis,
OSMS: opticospinal multiple sclerosis, mPSL: Methyl-prednisolone pulse, MOG: myelin oligodendrocyte glycoprotein.

IPND criteria
for NMOSD

If anti-AQP4 antibody is positive
=AQPAAb(+)NMOSD
T

If anti-MOG antibody is positive

\
d— ===
=MOGAb(+)NMOSD

DIS and DIT at

*MOGAb(+)MS ?
McDonald criteria +MOG-antibody-related di: ?

Our patient is included
in this region.

Fig. 3 Conceputal scheme of the IPND criteria and the McDonald criteria.

Our case, 18-year-old-male, was tentatively diagnosed as MS, not fulfilled the IPND criteria for NMOSD (a and b), but fulfilled only the McDonald
criteria (c). If we can turn out NMOSD, we don't diagnose AQP4-IgG-positive NMOSD (a, b, and c¢'s broken line), and MOG-IgG-positive
NMOSD (a and b's dotted line). Thus, if patients can be diagnosed as MS, we suspect that anti-MOG antibody is almost negative. However,
our case, diagnosed as MS (c), later tuned out to be positive for anti-MOG antibody. The 2017 revised McDonald criteria did not take anti-MOG
antibody into account in detail as to how clinicians should deal with patients fulfilling the MS criteria when they were also positive for anti-
MOG antibody.

IPND criteria: International Panel for NMO Diagnosis criteria, DIS: Dissemination in space, DIT: Dissemination in time, NMOSD: neuromyelitis

optica Spectrum Disorder, MS: multiple sclerosis, AQP4: aquaporin4, MOG: myelin oligodendrocyte glycoprotein, AQP4Ah(+) NMOSD:
AQP4-IgG-positive NMOSD, MOGAb(+) NMOSD: MOG-IgG-positive NMOSD, MOGAb(+) MS: MOG-IgG-positive MS.
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Table 1 Features of typical NMO or NMOSD and typical MS, and the feature of our case 18-year-old male.
AQP4-1gG-positive NMOSD MS
. . Our case
(typical NMO/NMOSD) (typical MS)

Epidemiology  Age year 30-40 (Peak, in Japan) 20s (Peak, in Japan) 18

Gender Female Female Male

Onset Spinal cord > Optic nerve > Brainstem Optic nerve
Optic nerve Onset age year 45 (Mean, in Japan) 30 (Mean, in Japan) 18

Laterality Bilateral

Unilateral Perhaps Bilateral

MRI Long-length lesions (>1/2)
Posterior-chiasmal lesions

Short-length lesions (<1/2) No significant findings

Cerebral Clinical sign Seizure Disturbance of cognitive function No significant findings
hemisphere Clouding of consciousness Mental disorder
MRI Periependymal lesions surrounding the Dawson fingers No significant findings
ventricular system S-shaped U-fiber lesions (juxtacortical
Corticospinal tract lesions lesions)
Cloud-like enhancing lesions Inferior lateral ventricle & temporal
lobe lesions
Ovoid lesions
Open ring enhancing lesions
Brainstem Clinical sign Intractable hiccup or vomiting Bilateral internuclear ophthalmoplegia No significant findings

or Cerebellum

Various cranial nerve injury

MRI Dorsal medulla lesion No significant findings
Spinal cord Clinical sign General, transverse myelitis Partial, asymmetry myelitis Partial, asymmetry myelitis
MRI Longitudinary extensive lesion (=3 Short, multiple lesions Short, and multiple lesions
vertebral segments) Peripheral, asymmetrical, often Peripheral, asymmetrical, and
Central, gray matter involvement posterior posterior
Others Clinical sign Lhermitte sign, Uhthoff sign Lhermitte sign
CSF Cell number > 50/W (Neutrophil) Cell number < 50/l Cell number 15/p (Monocyte 15/ul)
OCBs are almost negative, IgG index is low ~ OCBs are almost positive, IgG index ~ OCBs are positive
GFAP is high (Mean; 10,000 ng/ml) is high IL-6 4.0 pg/ml
IL-6 < 10 pg/m/
Clinical course Multiphasic Multiphasic Multiphasic

Recovery from relapses: poor and lack of
progressive phase

Relapse: mild, Recovery: generally
good Predominant disability accumu-

Relapse is mild in general. Recovery
is generally good.

lates during progressive disease

NMO: neuromyelitis optica, NMOSD: neuromyelitis optica Spectrum Disorder, MS: multiple sclerosis, AQP4-IgG positive NMOSD: anti-
aquapolin-4 (AQP4) antibody positive NMOSD, CSF: cerebrospinal fluid, OCBs: oligoclonal bands, GFAP: glial fibrillary acidic protein, IL-6:

interleukin-6.

M@ LD % (Fig. 3).
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#F:12 AQPA-IgG Btk NMOSD % MS & 343 | T IFN-p % Jil
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Table 2 Typical features of MOG-antibody related disease (phenotype; ON and NMOSD) and atypical forms of “MS” coexisting
with “anti-MOG antibody”

MOG-antibody-related disease “MS” coexisting with “anti-MOG antibody”

ON NMOSD “MS”
MOG-IgG-positive ON MOG-IgG-positive NMOSD .
¢ gG-positive ON) ¢ gh-posive ) Pediatrics Adults
MOG-IgG 33:53 (in Japan) 16:199 (in Brazil and Japan) 1:47 (in France) 1:47 (in France)
positive:negative 8:32 (in United Kingdom) 9:20 (in United Kingdom) 0:129 (in Korea) 1:129 (in Korea)
<Number of each study>  19:24 (in Australia and United 5:99 (in Germany)
States)
Age year 35 (Median, in Japan) 37.5 (Median, in Brazil and 5 (in France) 21 (in France)
<Onset> 25.05 (Median, in United Kingdom) Japan) 35 (in Korea)
14 (Median in Australia and United 32.29 (Median, in United 20s-50s (in Germany)
States) Kingdom)
Gender No significant difference Male (in Brazil and Japan) Male (in France) Female (in France, Korea, and

(in Japan and United Kingdom) No significant difference

(in United Kingdom)

Germany)
Female (in Australia and United
States)

Clinical sign Bilateral ON = unilateral ON Single attack > simultaneous Brainstem syndrome Unilateral ON (in France)

<Frequency> (in Japan) ON + myelitis (Anytime, and Encephalopathy RRMS (in Korea)
<attack type> Bilateral ON = Unilateral ON in Brazil and Japan) (in France) severe attacks of myelitis,
(in United Kingdom) TM only, ON + TM, Brain/ Bilateral ON, and/or brainstem
Bilateral ON > Unilateral ON Brainstem + TM (Onset, syndrome (in Germany)
(in Australia and United States) in United Kingdom)
CSF Cell count 14 (median, in Brazil and Japan) 9/mm® (in France) 19/mm® (in France)
WBC = 10/u/ (in United Kingdom)
OCBs Negative (in United Kingdom) Negative (in Brazil and Japan) Positive (in France) Positive (in France, Korea, and
Almost negative (in United Germany)
Kingdom)
MRI Long-length lesions Thoracic cord > Lumbar cord >  Mesencephalic lesion, Juxtacortical lesions and

Severe swelling
Intra-orbit perineural contrast
enhancement (in Japan)

Cervical cord (in Brazil and Japan)
ADEM-like, Nonspecific, or
Normal (in United Kingdom)

juxtacortical white matter,
and putaminal left lesions
(in France)

periventricular white matter
lesions (in France)
Periventricular white matter,
juxtacortical white matter, and
Brainstem (in Korea)

MS typical white matter
lesions (in Germany)

Clinical course

No significant difference with
MS-ON (in Japan)

Median EDSS score: Nadir score
is 6, but become 0 at best
recovery (in United Kingdom)
No subsequent relapse

(in United Kingdom)

5 attacks and current EDSS
score is 3 (in Korea)

Severe relapses led to EDSS
score = 4.0 in 4 of 5 patients,
and therapy failure to several
DMD (in Germany)

MOG: myelin oligodendrocyte glycoprotein, ON: optic neuritis, NMOSD: neuromyelitis optica Spectrum Disorder, MS: multiple sclerosis,
TM: transverse myelitis, RRMS: relapsing remitting MS, CSF: cerebrospinal fluid, OCBs: oligoclonal bands, ADEM: acute disseminated encephalitis,
EDSS: expanded disability status scale, DMD: disease modifying drug.
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PO 54AFE L7 EBIZ B L Cid, Cobo-Calvo & %° Hyun 5
DO L B &, TSR R SRR R MS OTE % 72
HTBY, BT ) T7a—F Ny FEyHE, MRIARIGE
e B R MR S SR ZE & LTl SATH ) 7Y, typical
MS O & A5 L CT\w5b. LA L Spadaro 5 O Tld, #f
T HL %> MRI T LU typical MS BT % %%, EDSS score 4 L
L OEE BT S % &2 O 4 O DMD
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Clinical analysis of opticospinal multiple sclerosis (OSMS) presentation detecting anti-myelin
oligodendrocyte glycoprotein (MOG) antibody

Satoshi Kitagawa, M.D."”, Takashi Osada, M.D., Ph.D.”, Kimihiko Kaneko, M.D., Ph.D.”?,
Toshiyuki Takahashi, M.D., Ph.D.?®, Norihiro Suzuki, M.D., Ph.D." and Jin Nakahara, M.D., Ph.D."”

YDepartment of Neurology, Keio University School of Medicine
“Department of Neurology, Tohoku University Graduate School of Medicine
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“Department of Neurology, Shonan Keiiku Hospital

We report an 18 year-old-male, who had been aware of decreased visual acuity for 6 months, newly presented with
paresis and sensory disturbance in his right leg. On admission, his critical flicker frequency was reduced bilaterally, and
his spinal cord MRI revealed T,-hyperintense lesions in cervical and thoracic cord with occasional contrast

enhancements, but none of them were longitudinally extensive. There was no evidence of T,-hyperintense in his brain

MRI. Anti-aquapolin-4 (AQP4) antibody was negative but the patient was positive for oligoclonal bands in his
cerebrospinal fluid. The patient was tentatively diagnosed as opticospinal multiple sclerosis (OSMS). However, he later
tuned out to be positive for anti-myelin oligodendrocyte glycoprotein (MOG) antibody. The 2017 revised McDonald

criteria don’t take anti-MOG antibody into account in detail as to how clinicians should deal with patients fulfilling the

MS criteria when they were also positive for anti-MOG antibody, because of its difficult problem of independence. So, we
need to accumulate knowledge about these cases.

(Rinsho Shinkeigaku (Clin Neurol) 2018;58:737-744)
Key words: multiple sclerosis (MS), opticospinal multiple sclerosis (OSMS), neuromyelitis optica Spectrum Disorder
(NMOSD), anti-myelin oligodendrocyte glycoprotein (MOG) antibody, MOG antibody-related disease




