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TTERBERNEREE 2380, BREFE (spinal cord infarction, LIF SCI &B&EE) &ML 7. Z0#%, MiEH
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AR HE RS A <27 b5 2 (neuromyelitis optica spectrum
disorder, LT NMOSD & B&RE) (& F 407 AR AE R O S4E
P EC, MEAEOEIZHF S L, 97 7 7R ~ 4 (aquaporin
4, LT AQP4 LWERD) PUARABBHFRM 2B CHEE LT
MoV, SVHEENOBERE L TZAT A ROV R
# (intravenous methylprednisolone, LLF IVMP & B&Gt) <,
M¥EAgE%: (plasma exchange) 75 1), FIETFHiOE#E &
L TSR IIHRE S #/IRE NS 2, — T, HHEZE (spinal
cord infarction, B\ SCI & W&RE) (&, Az iont L 0.3
~1%DRERTH Y 279, L L RO FIETHiGHES
BIIREALD ) A7 77 7 & =10t § AIEERPHE s b 7.
Fiide & SCUTHIE R MR - ol ST ), Barreras
BOMEIC L THRIJED 14~16% 1% SCI L Bl ST
558, SCI & BWI SN/ b OOPICHIERN R B E A ED
D 2 D MIANTH 5.

Db SCL & W L 72 8#H T, B A L3t
AQP4 LR D% B 7 AE] 2 #EBR L 72, #EilHZ MRIJR
BRI D0, RIEFGRIZL Y UEHEEZBDOZT LD,
NMOSD DJFEEAEHE L7z & & 2 72, W - I L ORIE
WZOWTETOLHMER 2R THET 5.
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B 60 M

FFF M, WO, BERE
BEARE @ 29 sy BEHRE S, 55K mILERE, T4
s GhVE CHEED).

FIREE © I - RIS, BERORIERE 2 L
AIERE WK T, BN 2L, BYE 2L, 7LV
F— 7L, FE: K ADL: HY, MEEZRL

BUREE © Je479 2 AMER BEGEIX 2 Ao 72, 2020 47 4 A5
HYEHIFT T/ 25, 54 LINICZERIEL SO A3
U7 B BEORS Tl TR EISBBEs ML, B
DHEDY 7 7 —IZHNTHEIT LI R0 72, 208, WT
JEASIZ L A EEI D e\ T L ICR DN, IR A BRI
L7z Hf - BERIZTE B d o7z, EEZZ L4k %2 %
Z LT

ABEREBUE © B 156 cm, 1A 64.7 kg, BMI 26.6, 1Kl
37.3°C, I+ 150/87 mmHg, NRin 79/55, W% 16/55, SpO,
99% (room air), —#tE KRBT R Tl OE 8 THES LTI L 22
Mo de. MRREIET R TI, BRI RIS o M
FRICH L Cl3BREELR L, BELE 4mm CEMREKL, 56
X EFIEH:, Relative Afferent Pupillary Defect (—/—) T& -
7o FOMBRREERIE LTk, IRERESIRIR 2 L, EHin
EE (MR - R EIEW, BEEGMREE Z0 o7z HEER
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Fig. 1 MRI findings on 2, 12, and 29 days after spinal cord infarction (SCI).
A) The spinal cord on diffusion weighted imaging (DWI) revealed the brightest intensity on 2 days after SCI (arrows) with low apparent

diffusion coefficient (ADC) values (circled: 0.53 X 10~* mm?/s, non-ischemic region control: 1.63 X 10~® mm?/s). Scanning parameters were
TR: 5,000 ms, TE: 72 ms, thickness: 3.0 mm, and b = 1000 s/mm?. B-D) T,-weighted images (T,WIs) of the spinal cord revealed high intensity
signal from Th9 to Th12 vertebral levels on day 2 (B; arrows). The lesion expanded up to Th5 levels on day 12 (C; arrows), Thereafter, spinal

cord lesions recovered to the original levels (Th9-12) after IVMP treatment on day 29 (D; arrows). T,WIs did not show any abnormality in

vertebral bodies.

T B FH T 2 72097, W TRz <, bl
BREDIIATRTH o7, BEGHIM B TIRIEE 200
M RTIEER L, TIPS bR LT/, iR % 3%
BDipirofz, BRERTIEIME - REE - CEREIEFCTHo
727, FHEICHEL CIATIAER L D 10cm BELGET, &
TEHRER L VR T, FNERT 2RO, HHE - HER
X TE&%horz, JHEMEN, Kernig #5137 {, Laségue #
L RN o7z,

FRASHT L - MRS G o LM ER B8 2 (9,900/w) 23
RO BN, ARIMEREREEE DT (26 mm/60 min) %GR 72
7%, CRPIIREVET, BEMERED R Th ol FTIREET
JiE (T-Chol 281 mg/dl, LDL-C 196 mg/d/, LDL/HDL 2.42) % 3%
®7z. PR3-ANCA, MPO-ANCA, i)V ¥ Uitk &
OHCIUEEBEETTO T4~ C B LS Ok IEH HipA
WTHo7z, BmEdks (58 12KH) TEHE 120
mmH,0, KEERRRE T, Mk 22/w (HiR%Ek 95%), HH
345 mg/dl & B fiE % 7R, 56 mg/dl (IUFE 102 md/dl), IgG
index 0.74, MBP 1,470 ng/m/ C, oligoclonal IgG bands (X [&M4E
Thosz. #HMEELTa—, METIT 12X 5.0ME RO
fili T3 AR IR T & 37, T MRI TIRREHEIZEE D
BB IMEZ L% 7R, ILHORFIE % (diffusion weighted
imaging, LLT DWI & BARE) CTHBIRZIZFEO 0o 72,

BRI 2O BH MRI CIEMEFT RICABLTT,
SRFR 5 T Th9 25 Th12 L )V ORI E5E 9 5 Fi 5L
DOEEFHE D72, Owl's eyes sign IR 28 [P o #fE 128
1t (Hologrey pattern, Holocord pattern) & i 7z. JRZEHAL
i3 DWI T & &5 2R L, [A#{L D apparent diffusion
coefficient (ADC) fE1Z 0.53 x 10~ mm¥s & &fETH - 7> (Fig.
1A, B). ZEREROMFRIEIR & DWI % &8 72 MRI B {5221t
75 SCIEBHL, 7AYY ¥ 100mg/H, ~/%1) ~ 10,000
HAL/H &2 BISG L7225, JERICELR X o7z, B 12WHEI

ABERF PRI L 72 1M T O bt AQP4 $ik P (ELISA, 25.2
U/ml) HHBI L7z, #H, cell-basedassay (CBA) T Bk
TRERE L 72, A H Rt RIS, EHOMMDSEES &
N72Hs, BT OPL AQP4 HUIRRETE (CBA L) Tho7z. B
¥ MRI Ci& T,WI T Th5 #*5 Thl2 L ~OVIZBES 50K
L C\w/z. Th5 2*5 Th8 (22 F TG MI o rh B B A5 7
8%, Th9 75 Thl12 L~V Tl Owl's eye sign 28HHIEAL L
Tw7z (Fig. 10). JEROBEE L2\ & O O W {§T FL 12
U AQPL FLfk % /i L7 SHERE OB G- 2 & 2, 45 149 H &
DIVMP % 2 2—AJifT L7z (13— R AFILVTLF=
0y (1gH) % 3 HE&E#HIRKS). TROFINIEFH T
WAL CTld 0~1 L e300 o 72 IVMP £, 55 29 9% H O &
MRI Ti& T,WI T Th5 7> 5 Th8 L NV OFEZIIHEL THB
D, Th9 725 Thi12 LRIV OBRFEEZTIZREL TV
(Fig. 1D). Mgt - FHEO & CT CIEIBIIRAFAE, [ F%E
EED I RN o 72 (55 16 96 HHEAT). 55 30 9% H 12 #kE
L7z. NMOSD & L TOREFH*HMELTTL F=vn
v 5mg/H &G L 72

z B

REITUE, ARAEIRA 2258 581K L 72 iEpR#%E, DWI CHH
BHERDIZZENS SCL EFBH L2, —HT, WA
FCHIAE LA RS T2 &, Rl S R 2 SRR
L7722 &, A70A F7OVAERIC X - ClifgEiT RociE %
B7-Z &, PUAQP4 PUiEAHT ELISA #:, CBA #:& b I2F
Tho72Z LH 5, Pl AQP4 PFLKDIHEANDOR G- A8 b 7z,

SCI & NMOSD o &Rl & Uik, WWEE, ek, B
75, MRI, MEEEREDH PS5 (Table 1). NMOSD &
H L SCI EFH OFHERFOEIR, #alx g L7 (o
£ % T SCI 101 #1, NMOSD 21 %) <Tlx, WA %AE
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Table 1 A review of clinical, laboratory, and imaging features between spinal cord infarction (SCI) and neuromyelitis optica spectrum disorder
(NMOSD).
SCI Patients, (No./Total No. (%)) NMO Patients, (No./Total No. (%)) this case
Clinical features
Focal pain”'® 100/165 (61%) 1/21 (5%) +
Hyperacute onset (< 4-6 hours)? 113/165 (68%) 0/21 (0%) +

Naider time?

Cerebrospinal fluid findings

Cells (/ul)” 0.8 =13 =239
Protein levels (mg/ml)? 51.7 = 32.2 (n = 39)
MRI Findings

Mean ADC (x10~% mm?/s)*® 0.81 +£ 0.08 (n = 6)
Owl’s eyes sign?1>16 97/176 (55%)
Bright spotty lesion?121 4/49 (8%)
Lesion length (vertebral segments)? 31+x15m =39
Edematous cord expansion”!»1% 34/137 (25%)

11 + 13 minites (n = 39)

8 + 6days (n = 21) a few minutes

9.0 £20.3 (n=21) 22
457+ 113 (n = 21) 345
1.37 £ 0.23 (n = 21#) 0.53
4/34 (12%) +
38/57 (67%) -
50= 171 =21 4
12/13 (92%) +

Several clinical and laboratory parameters of the case are compared between SCI and NMOSD based on a review of literatures.

(hyperacute onset: < 4~6 i) (% SCI 28 93% Tiled b7z
DIZxF L NMOSD 12 0% CTH D, BEMEFRMETHIUL SCI D
AREMEDSE 7R B VY. E 72, MOBRSER & LT SCI Tid3E
FERE IR, HEMR, AR ORI X 0 R S5 1 I2RE
B HIE YW H NMOSD T b AL S 1L 2 FEBI A &
nTns9

BT 12 B L Cid NMOSD 39 & SCI 21 #1 % i L 72
WAt ) 0, MAIEUE SCI Tl 0.8 = 1.3/u ((FIMHE + SD,
PUFE#E), NMOSD Tl 9.0 = 20.3/ul T# ) NMOSD @ )5 %%
EEOBEMIZ®H o7z —J5, SCI57 Bl £ 17% THINEEAS
S5MLLEE R BZHMEY bHNIEBESIVLETH L. EEIZHL
TI& SCI T 460 mg/dl, NMOSD T 362mg/dl ¥ TLH T4
ENH D W OEBNIA T2 v 99,

NMOSD »#4# MRI |& Multiple sclerosis & LR & 115
Z & H% £, NMOSD Tl Bright spotty lesion %° 3 #EfA&LL_F
DIFE, HDE D S IR B A — 0 IR2s, BRI ZE D3
& sha 2 —JC, SCI126 BFlOME Tlx Owl's eyes sign
(65%), Anterior pencil-like hyperintensity (40%) B X "%
AU PE 9 20K T @ Anterior U shape or V shape (25%),
Anterior spot (24%), Hologrey (associated edematous T,WI
hyperintensity on sagittal view) (19%), Holocord (associated
edematous T,WI hyperintensity extending through the conus on
sagittal view) (16%) 23t e L CTHIF 545 ¥, Bright
spotty lesion, Owl’s eyes sign, {FMHEEZLIZDWT SCI &
NMOSD D 512DV TOHE (BEH D 45T SCI 176 4,
NMOSD 58 ) 12 & 4113 Bright spotty lesion i NMOSD T
67%, SCI T 8%, Owl’s eyes sign |Z NMOSD T 12%, SCI
T55%, FMEMEZA{LIZ NMOSD T 92%, SCI T 25% 2211
FNRRD B L7z 9121916 F 7= SCI TOFH i MRI T,WI D F
WA T ORERAEBIZ O WTHRE o 72 BRI VDS, A

PiceetEs a2 L3 Tdh s, THORFEME (HDbATO
A POV Z ORI 3 6]) oG LU, 161 TDAH Th
25 LI COFREEINE R L7z & oriiinsd 5 Dot
T, 2R Lo B2 e o7z, EL
1BNEAME % 2R I B B 2 380 L 72 /N BRI TH Y, Bt
AQP4 HUE D EIZFT N T W h o 72 V-2 KEITIE
Bright spotty lesion & 2873, Owl’s eyes sign X {fHEZ AL
(Hologrey/Holocord) (x#2& 724 @@, NMOSD & SCI ffij# %
F T B PROTIIRIT 72, 129K HISHB L 72 T,WI O #F
fE5 1 3EM - FULEBDRFZEETH ), Owl’s eyes sign 5D SCI
ZRBETLHRERON o7z, AT 04 RS89V AT,
BEEFIXEIILEL TBY, SCIL & LTI TR o
7. DWI H{E O HIEIZDWTIE, 33 BIOFRIRZE (45N
P 2160, SCI6 6, Zfth6 %) %8 % BETHELBD
ADC D I % 1T o 723 H3d b 29, SCI Tl ADC = 0.81
+ 0.08 X 103 mm¥s, RAEMEEETIE ADC = 1.37 = 0.23 X
103 mm¥/s & H BT RO, KEITHZHROFH MRI T
ADC ffil% 0.53 x 10 mm¥s &, JHLED VIR OEFFD
ADC fiE 1.63 x 103 mm¥s & [t L TIRMETH -7z, 45 129K H
(ZHIBLL 72 Ths 2> 5 Th8 OIRHZEIZ B L Cid DWI {4 % %
LTBOHIEHliZREETH - 72, SCIZWTIZBIT 5 & &2
WAL DA HIPEIZ DWW TIE, SCI A 82 Bl CTA - MRA - DSA
(Digital Subtraction Angiography) D\ >$ 417 % JifT L 72 s
WD W SCl Z/RET LT (CKEIRMESE (Stanford A: 4
%, Stanford B: 3 #1l), MEdEIARMERE (4 61), wiFEREBIIREAZE
(3#), MEBhiREZE (161), Adamkiewicz BIR DI (1
B)) 1£20% (n=80) IZE->TWn®, KFITIE, BE
HESAEDO W TR T %2580, RO fE- T/, Hil
MRI T DWI TRFEF 5 % 7%®, ADC L 0.53 x 1073
mm%s ERMETH - 722 & h 5 SCL A BebiLs:.
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—75C, ABEREIZERIN L 728k T O30 AQP4 LA Fm 1% T
HotzZl, FMEELTMRIREDIEARLZZ &, ZOR
ORI A 22/u & FAH L T2 &, IVMP {HH# 12
PEOCHRIRZATLE L 72 2 & 2513 NMOSD J A8 0 B 3E 3
Bto72. NMOSD 13y = — 7L VR, BARE wo72H
CRERERBET A LR T VI LMo TWwE, —HT
BRATZE L O, BFHAEEICHREL2E W) HEIER v,
NMOSD (I FFEDEAERT A 5, MIEPL AQP4 PUAHFED H L
HZ DD, MMM (blood brain barrier) %4 7T
HEAGIEHE T RN ZRFEICE D, 1 OPT AQP4 FLikH
HRAR AR LR L, AR o BRI LA & L 72 T REdE:
LG SN TV D2, ABITIZEAENN A L 7250 AQP4 $T
25 SCLIZ & 0 I B #ERIM  (blood spinal cord barrier) % i
WL 72T, FRORAOEALCE S LWERErH 5.
B, F 12 H OB TOPL AQP4 FUE (CBA ) I3&MET
Hotz. F7z, Akaishi HDOFE I &AL 53 1> NMOSD &
BIZBUT D FIEREN T L R )55 Y — FOPFFRE LT,
17 AUANOF (4 6) - 4455 (3 61), mEsbmE (1 6)
DOIEHDH Y, Pu AQP4A PURIEEIZ &5 7 LIRHTO 2
DOIFTENFIG- L TV B HEMAVRIB E LT B 29 HiR e
DOBIMMERZE TEIIERT A YA A D EFAT L H|ENH
020 REITIE SCLIZ & 2 RFTI 2 kR & S0 & 224 &
L. NMOSD JEREDMIEME S N fetE b H 5. AREHE TIEE
SERT OPE DML T & A D> 72H%, MRIE{% T Th 705
Th8 L N)VDOEEESHIVMP ZIZHELTB Y, Pt AQP4
PSS B M SE OG0 Sz, —T7 T, GBIE
BTG, BRIEROUGE LT CTh , SCLIZ & 2 i
TEETH- 7.

WL SCI%#5E) bDTH->Th, WEHEEOMIEHIY
%, U AQP4 PUIRFGE, MRIFZEDOUHE L V572 SCT L LT
FEITIE 22 pr R 2 f2 o 728541 NMOSD % #3112 B F 4 72
TR, ZORBOPTE S EME L TRUIOBEMN A L HH
R EZITH) ZENLENS. SCI % & - 21F 12 NMOSD
OIREDBLALT 2 REED D ), SHROIEF OBFED R
ns.
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Abstract

A case of spinal cord infarction accompanied with neuromyelitis optica spectrum pathophysiology

Kimitaka Katanazaka, M.D.", Norio Chihara, M.D., Ph.D.", Sayaka Akazawa, M.D.",
Takehiro Ueda, M.D., Ph.D.", Kenji Sekiguchi, M.D., Ph.D.? and Riki Matsumoto, M.D., Ph.D."

Y Division of Neurology, Kobe University Graduate School of Medicine

We report a 60-year-old woman who developed spinal cord infarction (SCI) with anti-aquaporin (AQP) 4 antibody
seropositive. She was admitted to our hospital with acute onset of flaccid paraparesis and urinary disturbances that
completed within a few minutes after acute pain in her lower back. Neurological examination revealed flaccid
paraparesis, bladder and bowel dysfunction and dissociated sensory loss below the level of Thll spinal cord segment.
Diffusion weighted imaging (DWI) and T,-wighted imaging (T,WI) of thoracic spine MRI showed high signal intensity in
the spinal cord between Th9 and Thl2 vertebral levels with decreased apparent diffusion coefficient (ADC). We
diagnosed her as having SCI. Thereafter the serum examination on admission was reported as positive for anti-aquaporin
4 (AQP4) antibody. Cerebrospinal fluid (CSF) analysis revealed pleocytosis, and the spinal cord lesions became enlarged
in MRI on 12 days after the onset. We, therefore, suspected that the pathophysiology of neuromyelitis optica spectrum
disorder NMOSD) accompanied SCI. The patient underwent two courses of high dose intravenous methylprednisolone
(IVMP) for three days (1 g/day). Her neurological symptoms did not improve significantly, but the size of T,WI MRI high
signal lesion improved to that of the initial MRI scan. Anti-AQP4 antibody seropositivity may have modified the SCI
pathology in the present patient.

(Rinsho Shinkeigaku (Clin Neurol) 2021;61:127-131)
Key words: spinal cord infarction, neuromyelitis optica, neuromyelitis optica spectrum disorder, anti-aquaporin 4 antibody




