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Fig. 1 Head CT findings on emergent arrival.

A, B) No early ischemic changes are shown in non-contrast CT. C) CT angiography showing an occlusion of the distal end of

the horizontal portion of the left middle cerebral artery (arrowhead). D) Perfusion imaging analyzed by automated software

(RAPID, iSchemaView, Menlo Park, CA). The ischemic core volume (relative reduction on cerebral blood flow <30%) was

0 m/, whereas the penumbral tissue volume (time-to-peak concentration more than 6 seconds) was 83 m/.

7208, FOMOEMICH L TOAMEEA DDA TH - 72,
WEERR, EEIETE R h o7 AEIEEETELDT
WFEL, £ FRIEZE ETE b o S B TH o 72,
H BT B OESE RO BB il & I LR R TH o 72,
NIH Stroke Scale 2 2 7% 14 TH - 7.

MR L HIMER 13,840/, ~NEZ 0K 2 138 g/dl, Iz
K 27.4 x 10%w, CRP 047 mg/dl, 7 L 7F = 0.72 mg/dl,
BNP 67.3 pg/ml, LDL 2 L A2 71—l 186 mg/d/, HbA1c 5.7%,
D-¥ 4 ~— 21 pgml. WFTHM X #E TREZ IR r o7z,
Hibl CT CHASZE ISR 2k < (Fig. 1A,B), CT
M4 3 52 T RN R M1 &z o FZE % 8072 (Fig. 1C).
CT HERMHE CTIZEMME T 7 0ml, HERET 83 ml Th o7
(Fig. 1D).

el JEE D 72D AR N 5 FRE AN T & 37, COVID-19
FHEB & LTS L7z, FSEREZIARA O PR 2 d < &
D, Mo 7AEREE I Ay TR AL Twe, BEECT
DRI TIPS 8145 TH Y, MRI TOIIERLIHEE
V2350 EHE MG A B O IS W REEDS S - 72 MRI T
&, DWI T4 7k 48418 12 apparent diffusion coefficient D&

T &) FAROEAE T IHAHIE L T 72—77C, FLAIR j{§
TRIMWZ{L %3209, DWIFLAIR 3 A~ v F DAL 2 TR
T&7: (Fig. 2A~D). HAMEFHERN, S 1,660 77, ZH2»5
116 7, EBe» 5 72 53 TT7 VT 75—+ 0.6 mgkg DIxG-%
B L7z, BN~ = 2 7 VI - 72 BB T CEEH L 72k
M #R i, A RIRBIIR M1 &AL OB A 2 520,
AL O MG ASTRLE LT\ 72 (Fig. 3A~C). 7NV — Y IETE
AT oML T EBL, TAY) r162mg k7 u¥ K7LV
300mg ¥ 5 L7z, Lo LIRA ICERZEDRER S, #ER
ARATHTIIERD S 164 47 OIS 155 THR) B % 500
7o mALH O M EEASEL 3% L, modified Thrombolysis in
Cerebral Infarction 2c O NEFTVEFFHEGE A5 5 1172 (Fig. 3D~
F). fRSEMR X4 12 L, AR H 12 NIH Stroke Scale
AATH0 Lo, AMHITUIEEELEE LT A vk
ZUY N7 L IVIZ X B INOE D & ke L7z, SRS <
WTIZ & 5 SARS-CoV-2 @ PCR Mg IdBatECdy - 72, ARE#
Ho MRI Tlix, DWI TMIBALE & gisasE |28 7 7 SR\ 15
BIRE DDA TH -7 (Fig. 4A,B). MRA TlIiEH K
JXEIR M1 #REBI A D FRAE L T\ 7z (Fig. 4C). T, 5
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Fig. 2 Head MRI findings on hospital arrival.
A, B) Diffusion-weighted images (DWI) showing scattered hyperintense small lesions in the

left middle cerebral artery territory. C, D) In the fluid-attenuated inversion recovery images, no

hyperintense lesions corresponding to the DWI lesions are shown.

5 T/ ER I ST NN L % G2 728, SEREMEE T
D, BEH CT TofEBEILE CIlE DI KIE 25> 72 (Fig. 4D,
E). .0EBXE=%Y) Y 7BILUORNVY — LB TOEMBENE
Ml s, BERBELT o — OB T, ARSIk RIE%
Modz. AKE 13 H B ORI 52 T RMEIIR M1 #4350
2 WASID 34% O¥kzen3d V), 77 1 — AL L %
WrL7: (Fig. 4F). ABE19 HEIZZ7 O E K7L )VERT L7
BEHMEOHINMETFICHT )N T—2 a0z, Ak
21 H H 2 modified Rankin Scale 2 27 2 Tz L 7-.

E
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CTHEHLTBY D, REICTE TG L7 CT MM SILE
D 7AER R I A~y FaR L7z Lo LISERZIA
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Bld 5\ IEHEERIIZ DWW T, American College of Radiology 13
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TORM R EZHEIEL TV DS, WESEH L W8 AR, %
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7 EDS MR % BT 2805 ORI & HELE S D75, BGeRhH
2B 5 MRIEF ORIEZ HI§ BRI E 7 57— 7 1 3HE
ENTWAR, BIETIEINFET, FIZMRI & Hv T

BEHEOLMIIER S 2RO TE 2 WO NI T ) X
7 =N T 4 NEEliASRD A A R EUZ BT, MRI
15 CT ZHul & LIZBENOZM L ZIbE, BETF—20
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Fig. 3 Digital subtraction angiography.

Left internal carotid angiogram at 142 minutes after the symptom recognition shows severe stenosis of the left middle

cerebral artery just proximal to its major trifurcation (arrowhead) with sluggish and inadequate distal flow (A, anteroposterior

view; B, lateral view; C, left anterior oblique view). The follow-up angiogram at 164 minutes after the symptom recognition

(48 minutes after the start of intravenous thrombolysis) demonstrates an improvement of the stenotic lesion (arrowhead) with

restoration of quick and nearly complete antegrade flow (D, anteroposterior view; E, lateral view; E left anterior oblique view).

T PaVEEELTERETCKEL, LETHIID
COVID-19 A5 61TH MRI Z#fkmfe & L7z, L LIS
D720 O#EMFALIEL % B 720, HER LD SIRIEF TIC
Ty HEMPEREL, F-THREOBIEL RE LD, €
D7z DIAR OB F 3 BRI EAE L THA O WEPELC
DWCHak L, FERERRIASBI A T & O BB O B i
BHIR R ZREL T b, BERAD £72R ) & 5 EEER
Td 4. COVID-19 DEILIRYL, COVID-19 B#H DT ALk
PSR T, BB OEBII - 7-BR AR 2 T2 2 &
NEETH 5.

BHOFIEFEZNEI AR TH - 7255, MRIFT A 5 FIEA
45 MR TH 5 2 EVHIETE, BHEIMRE R E T %
i L 72, MRIFTRAZ 35D 7 SEEREZI AN B B kS 4 % #: I
R, ROENIES T/ L - FCLTHY, 179
ZEERFBELTY LD, TFHLRFERRs v, LS
T2 9, RSO ABIF T, WIHNTF7b 7z WAKE-UP
(Efficacy and Safety of MRI-Based Thrombolysis in Wake-Up
Stroke) EROFERESHIRENTB Y, BERFERLS LI
FAERGHIA T, 72> DWI/FLAIR I A< v F25b 0 B

IZBWT, TVT 77 —EH (09mgke) THERIZILRT
B4 3 4 H # 9 modified Rankin Scale 2 37 0~1 A #1124
rofz?. =), ENAKRHEOT7IVT 77 —+¥ 0.6 mgkg &
Jiv>72 THAWS (Thrombolysis for Acute Wake-Up and Unclear-
Onset Strokes with Alteplase at 0.6 mg/kg) 5% Tlk, WAKE-
UP &5k & [\ A HE TR et L 72 B 12 B W C iR R &
WHENERGIE ORI LD o729, Lo LA 5 Mgl
I 7RO/ S VEFT A RV F R CI, EINKEH
1 C OIS E IR BT 2R UCaE 25700 67z (THAWS
WgeE 7V —7, R8FET— 7). BEIFERBIRIZED W0k
AR FREREIRE A 20 & 16~24 IRE[] o> BRI IURR TSR 3 d
DEMNIEH T L—FBTHH, TVTTI7—E2A*y 7
L Uik FUUE D 24T ) EIEL b o 72089, KIDLhR
IMENIRPAZE DFRREIE 7 7 1 — A REALIE T T — 7 1B L 721
TEPAZE L 2 b, BRI IR LR % & OREE A A D
RV HFEYVHFETET O, TUTFTI7—EIZLo TRHEL
FRERAS N2 & TR T RICES - 72
R 503 2 BHE R A R IS, IBERBS R e
B 2GR C & 5H5 W, KTk CT, MRIDOW#H %
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Fig. 4 Follow-up MRI, CT, and digital subtraction angiography.

MRI on second hospitalization day showed two new ischemic lesions in the temporal and frontal lobes on diffusion-weighted

imaging (A, B). MRA confirmed recanalization of the left middle cerebral artery (C). T,*-weighted imaging shows a remote

hematoma formation in the right cerebellar hemisphere (D). Non-contrast CT on the same day also demonstrated the presence

of hematoma (E). Three-dimensional rotational angiography on day 13 of admission showed a mild stenosis (34% in the

WASID criteria) of the left middle cerebral artery (arrowhead).

W L2720, TVF 79 —YRlEE CllkkErs 2 5%
T MEZEORBZEOBNIS L, HEMEISIEICLET
HAHMRI ZLHHhH|EGETEHEN)EIRED H o 72,
COVID-19 ZHERH 12 B\ TILFESE 72 EY=Bi H 25E  & o v
WCEE S NA7S, B, BIROKE, REHOBSENS,
INT ¥ AD EL7z protected code stroke & & Htiak THEE S 1
TV BERH L. ZO 72BN PR E A LR
AT, BENOIRIEWEE CEANI MY, BEDHR LR
B eEOWN T A IRB OB 2 RS 52 &8
L bbb,
BHE ARG SCOMERIZ S 72 ) FEATBIE 2 5 0 F L7-, EAGEREHR
Wi7et » 7 — BRI E NEr O B FAEeA, SH—RIYeE, B A
ORI, AR, BIRE LA, TrhiEs bR o K R L
Serk, eRERGAE, EAEESAE, SO IR 2 S TEE 2B Y
F L7 O 7k HRE L ISR B L £ 7.
XEBREBIIRRICICHEE L, FRTRE COLIREIZS 5 i3,
Mk FEREWINOFEY FEA.
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Abstract

MRI and intravenous thrombolysis for unclear-onset stroke
during the COVID-19 pandemic: a case report

Naruhiko Kamogawa, M.D.?, Shuhei Egashira, M.D.", Kanta Tanaka, M.D.?,
Masayuki Shiozawa, M.D.”, Manabu Inoue, M.D."?, Yasutoshi Ohta, M.D.?,
Tatsuya Nishii, M.D.?, Tetsuya Fukuda, M.D.? and Masatoshi Koga, M.D."

U Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center
2 Division of Stroke Care Unit, National Cerebral and Cardiovascular Center
9 Department of Radiology, National Cerebral and Cardiovascular Center

During the COVID-19 pandemic in 2020, an 81-year-old afebrile woman was transported to our institute at 44
minutes after she was found to have global aphasia and weakness of the right extremities. The onset time was unclear.
CT showed an occlusion of the left middle cerebral artery without early ischemic changes. MRI revealed a negative
fluid-attenuated inversion recovery (FLAIR) pattern, in which several small acute infarcts were seen in diffusion-
weighted images with no corresponding hyperintensity lesions on FLAIR. Accordingly, intravenous thrombolysis with
alteplase (0.6 mg/kg, the dose approved in Japan) was administered at 1,660 minutes after the last known well and 116
minutes after the symptom recognition. An immediate internal carotid angiogram showed severe stenosis at the distal
end of the horizontal portion of the left middle cerebral artery. In the follow-up angiogram at 164 minutes after the
symptom recognition, the stenotic lesion almost resolved with the restoration of quick and nearly complete antegrade
flow. Her symptoms also resolved promptly. Although the use of MRI is recommended to be minimized in the emergency
stroke management during the COVID-19 pandemic, MRI is occasionally mandatory for patient selection, such as cases
with unclear onset to perform intravenous thrombolysis. The individualized protected code stroke is essential and must
be well considered by each institute for diagnosing patients by selecting appropriate modalities.

(Rinsho Shinkeigaku (Clin Neurol) 2020;60:706-711)
Key words: COVID-19, stroke, MRI, intravenous thrombolysis, unclear onset




