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HeE BYIR A EE (vertebral artery dissection: VAD) 12 &

[l

% < b T I (subarachnoid hemorrhage: SAH) &
BHIMRPIEL FPRVARE B D720, BA 7‘7%«]’3’]
VW N BN | PR AR g ”. LaL, Tl
VAD O, HILH O R mFE R H S 55
HH %\ SAH THIE L 72 Wi fll VAD I2B VT, BT
|2 vessel wall imaging (VWI) 2SFHTH 1, Himio
proximal occlusion |2 & V) BRI 28z %2 1572 1 ] % 5%
L72DOTHET 5.

AEBIET
BE 56, Bk

BBk & R o7z,

ABTRFIRIE @ Glasgow Coma Scale: E3V5M6, B & i
M2 527278, HEBEIITEETH V), EE)RE R
HEE L EOMBE AT 2RO L h o7z,

FEEE CT - MKAE 2 ol & L7220V F AR SR
&R E 3K % 72 72 (Fig. 1A). World Federation of
Neurological Surgeons (WFNS) grade II, modified Fisher
grade 3 @ SAH & 2 L 7-.

B MEEFARE LT EIIR (vertebral artery: VA) g
TlE, % TF/MREIIR (posterior inferior cerebral artery:
PICA) 7 % & OB OILR % 58D 7205, L 27
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Fig. 1 Images on admission
(A) Head CT showing the diffuse subarachnoid hemorrhage.
(B-E) Conventional and 3D angiographies revealed irregular dilatation on V4 segment of bilateral vertebral artery (white

arrowheads).
BT DIRIT I o 72 20 o 72, 2 VA BB CIE, AV

HEFN DT R BEARE L B2 (Fig. 1IB~E). 3
b ke - BZERT RIZFRO Ao 72, Allcock test |23
W O 2@ EAR (posterior communicating artery:
PcomA) (IHi &> 7z, Wl VAD Ol fglk: %
Z 2120, b’?‘ﬂ%%ﬁ?@ﬂ““?lﬂ'}ﬁﬂﬁf%b it e
BRI DREDO Lo 722 E M OEEZIIICES T,

WM QWb R TH > 72, REERFIZHEIED S 24
ML BB L TBY, T IRAENIRZ1T ) Jist
L7

ABR#ERZE 0 ABREH, ZWBENTHEE MRIREZ i
47 L 72, Time of flight (TOF) {%:Cli%, BI5 227 intimal
flap X double lumen sign % 72 & 7 2> - 72 2%, GdTl-
SPACE |2 & 2 VWI T, Tl VA $L5RHB o ifi 4 BE
AR 2 iR, GYLRES TIldiE R & 1172 intimal
flap 25 i & 7z (Fig. 2). DL Lot iAo, il
VAD (TEiRZ8I35E\y) LW L7z, $72, BMEB)IRIM
EREIEEZ 2T, BEEINREIRIZ KA TV
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V&I L 720 VWI I Siemens #1820 3T MRI % &
(MAGNETOM) % i L, #if% 4=+ 1% repetition time
(TR) 550 ms, echo time (TE) 26 ms, flip angle (FA) 120
deg, number of excitations (NEX) 2, field of view (FOV)
200X 200 mm, matrix 320X 320, slice thickness 0.6 mm,
echo train length (ETL) 16 T&» - 7z. AR H 21T
L727+0—=7 v 7D DSAIZHEWT, 15 VAD (3HIH
B LTESHIZHIELTSBY, £ VAD BH S0 7%
JEREZAL % R % %2> 7= (Fig. 3A, B).

BB AE VWI & DSA O Fi HL 20 5 45 VAD A% i 1l
JRECHIWT L, BRI R 2 Hiy & LRI P 24T
(parent artery occlusion: PAO) % fif7 3 % Hél & L7-.
45 VAD 1Z PICA-involved type T& ), PICA % {9
5728, SrIEETE T £ T O proximal occlusion % 4T 9
Zll L7 EVADIIMS R RREEL T DT,

close follow-up D &1 & L7-.

AERRE ¢ ABEEH, DSAZHIEHEE, 4 PICA 43Ik
B % AT L 72 proximal occlusion % 1T - 7= (Fig. 3C).
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Fig. 2 MR vessel wall imaging (VWI) with and without contrast
(A, B) Axial and sagittal views of the right lesion. VWI demonstrated enhancement along the vessel wall and

intimal flap was also observed (white arrowhead).

(C, D) Axial and sagittal views of the left lesion. VWI showed the wall enhancement, especially in the caudal.

AI81) 2 4,000 HAZO 4G5 % 47> 721%, 6Fr OPTIMO
(HHg AT 1 AN Tasy 2z, FH) %4 VA D V2
portion AL IZEE L7z, 5l 25 @ flow & HERRT 5
728, FEVARIGEIZIE OK-1S (7)) 7 A+ A7 4
1V, B & FiE L7z, OPTIMO 7 b 5E i % 4% %
J& B & 4 7z Excelsior SL-10 (Stryker, Kalamazoo, MI,
USA) % Traxcess 14 (7 VE, L) % HWTIHRZELR
(PICA 43 IEHBEAL) ~REE L7z, AFF 11RO I AV
EHWT, fFEEE A o E RS EIRE B0 s L
7z, —EBRERILIRFT NS A2 02 B T2 T D proximal occlusion
AT 72, /& VA 52 Tld union & £ L TH5 PICA
VSN, T A OVEHO MBI S 520 3 FH &2 #%¢
T L7 (Fig. 3D).

fiifiRd W H, SEETMRLIE T2 Kl
BEEREFTH Y, L2 MREFHT R 220 %o
72, ISR FH O -0, HEEE7 7 2 D)V OffIRE
5 %4T-72. A5 HHIZMRI % K47, 35506 3
% (diffusion weighted image: DWI) Ti345 PICA #HIH (2
MK EAE 5 % 728, MRA TH VA 7> 515 PICA (£ H

SIS, ik R ZE & 2 ISk S g P 2
ECHIWT L 72 (Fig. 4A). T 72, A VA O #EIZFE0
Aro 727, K VA SRR HRZEIT L % 500, Ik
BBHER TS 5 7208 OFEGES- (10,000 H
fr/H) #BtG L7z (Fig. 4B). ABE6 HHD 7 4+ 10—
7 v 7 MRA T, /£ VADREILHEENTH - 72
(Fig. 4C). [[l H DSA % 17, 4 VA Oz L
VA DIEREZAL e\ & 2 32 L 72 (Fig. 4D). F
72, MRA T KL & [ £% 12, union % 41 L 7245 PICA ~
DIMFILHERLTB Y, MeMERHE gD M
FE 724 PICA I O Mijtix, £ AICA 7 & OMIFEI M
TICE RSN Tz AKE 13 HH® VWI T,
T A %l 0 D 2 SR AL RS L T\ 72 (Fig. 4E). &
BIIKEEEIC X 2N KR Z D /27280, AFE29 H
HICHERERE Y v >~ Mt 2 T L, AFKE34 HHIC
modified Rankin Scale A 27 | THZRREE o7,

£ =
AIBIZBT, Ty T TE S B R A L3 e o 4
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Fig. 3 Day 1 and postoperative angiography

(A, B) Conventional angiography on Day | showed worsening of the right lesion, while no morphological changes

were observed in the contralateral side.

(C, D) Proximal occlusion of the right vertebral artery (VA) was performed, preserving the right posterior inferior

cerebellar artery by the retrograde flow via contralateral VA.

D 0.7% % 59, HERNEBIED 76.1%, LA 23.9%
ERMILH VY ARG RN T 40~49 %, 1
IM% T 50~59 M2 ¥ — 27 238 5 ¥, Yamaura 5 (2 X
5 &, JEAME TR # N B IR B 322 B> 5 B 299 f1
(93%) DHEFMEBIR A TH - 72 V. SeiERERIE, <
b BT I 58%, N KR I 33%, BEJE 7%, BEENEE
2% ThH YV, o TSI BIIR R T Him S84
PV EHE SN TV Y, R TS RES)
RATH->THRIMGDV LSV EDHELHASNL Y,
[ o B IR R B 2 P B IR e o 4 LR AR ) T,
VAD 610 Bl % Fr il & Wil L <R Y, mEREE
WD 2.1%, HERIMEED 7.1%, FEFEHED 10.1% TH
Sz, MIMESAEZ BT A ERZ L BN TH 5.
Z W73 DSA, MRI, MRA |23\ T intimal flap % 7213
double lumen sign 25788 5 11, DSA T pearl and string
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sign, string sign D VT N0 GEO LN L LEE L &
N505, RIEFD X ) ITTEREFANZALPHETH ),
ZHCHET 20O THET 5. MES
P& O FFAM /5 & L T basi-parallel anatomical scanning
(BPAS) %* TI-SPACE &b A HTH 2 V. HiIf 54D
M VAD T&, IiE o f 1E <2 L RE A9 1 L] o )
Wi %479 75, EBIIZWEER AL SV Y KR
BWTH MEDRAE L B A2 > TB Y, MR
ETOHWIIVT LHES TE AR, EETIE, £5%
BIRFE AT 5 SAH 2B WT, BRZEBIIRE % [F5%E 3
%7201 MR & W72 VWISE H & o#ds § 38 2
T2 7. F72 Saito 1, VAD I % VWI O H
PEHE L THY, EHEPHA I L 2 FE M E X
M5 L LTwa Y. BEERISEE SN EFIZOW
TUITIERE TR STV WD, B ET O JE KOS
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Fig. 4 Follow-up MRI and angiography
(A) Diffusion-weighted image on Day 5 showed acute infarction in the right posterior inferior cerebellar artery (PICA)
territory (white arrowhead).
(B) MRA on Day 5 revealed the stenosis of left vertebral artery (white arrowhead).
(C) MRA on Day 6 demonstrated the resolution of the stenosis.

(D) Conventional angiography on Day 6 showed the obstruction of the right PICA.
(E) The enhancement along the vessel wall was decreased in both sides.

LIFRHEC X 5 MEREOYIRAREEE X O 9E O RE
BICEBEBHENL Y. REBICHBVTIE, GATI-
SPACE % F\>72 VWI % AT L, W2 e BE o 1
RN A & intimal flap OF % 7280, VAD D EZ K
BESNT. EREIZOWTIE, MEEEDEFE,
DSA TOREHERAT R, S 5ITRERNZIEREAL 5k
ZERTRL) 725, VADEEWEFZWT L7z $72, DSA I
B L REEIEEZLE VWI OFF A 5 HRE % il
Mmig&EZL, BEHLBFEPITETHo72. ZD L)
2, AIEBIOZWIZ B\ Tld GAT1-SPACE (VWI) %%
FWICERTH -7z, WIMEEEOZMNII)L S
LTV 5 TOF TlE, partial volume effect X% E D52
B2, MHAREORMTNE RS E LS.
He g MKEIIROIMEIE 2 ZET 5 &, FEEEE ORI
15\ RRE & partial volume effect % Ix/NRIZT 5
P2OENA T A AR LETH S . AR

L7 TI-SPACE #: T, 7 v 7% ML, £ED
IV NTA MRS EDURET, EREEOBEEL
B 'Y, F72, turbo spin echo (TSE) #:THif§ &
NLH7D, WALET—F7 77 b4k, oS
WrciEX VAR THL EBbRD Y.

VAD 12 X % SAH (d 38 & @ aneurysmal SAH & H#%
LC, BEPS 24 KM UNOF RIS <, FHiim
B TFEPARE 2 D720, BRIOAR AL
LAHBMTHALETH LY. EHSOMHETIE,
lihara © O #5124 D X, PICA-involved type @ VAD
|2 3\ T proximal occlusion & 55 —#IR & L TIT7 - C
V5 ' PICA distal DIREERSASRAES 5 72 o PN
9B REDTRD D, HHED entry ZHISH L TH D,
flow b EE 25 2 &2, HHMAOWREM XK
WEHREESNTWE Y. AHOL YA MN)RETH
% JR-NET 1 O #E T &, PICA-involved type @ VAD
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2% 3 % proximal occlusion TOIAEF AL, PICA %
g LB B L CRIFCHo72"Y, Dozt
Ty A% &I, NEFITITEEEREE LT I
PSFEIRILIREB 12 A - 72T T @ proximal occlusion % 53
WL72. ABE6 HH®DSA TiE, EHEE ¥ Tk
Uit ClaAF L7245 PICA 25RAZE L T\ 728, ZhuidaA
Vs AN AR TE R & 48 U 72T RETE, PICA & L < 1
PICA AR & 1 EALERD VA 12 b REEA L A TWT
PZEL7-WREE R E0E 2 b b, 72720, FHZERIE
DT TH Y, AICA 205 OHIEIMATAS PICA P ZERS
FCICFHELZENRBENL -0, 2B
% PICA liff OZ X H 72 bDEEZBND.

L VAD 126 L CORAFRIER 2 S#IR L, S
D 2 EME R L2 KEORERNE, B R TR
TEpEaNTWSE Y Zhid, BEfEMEDREL
IZX ) MEREABESNL O EEZLNTVS Y
FIEFNZBNTL, BEHHO VWL IZB W CTHEER O
EEADEARGY - HELTBY, ZOBERTEV
bor#EzoND. Lich-o7T, AHHEZHEX, B
RESFI 2 ZALANH R L 723560120, 2697 L S A6 EHS N
BIIVLETIERWEEZ ONL. FIEZ 1T - 72
HHIYE VAD O FHNTI2DoWT, &5 7% 5N
Fans, FRREEIO VA I BEEB L OZF0%
b2 A4BIR L C, BRI 2 M ERE 1T 720
2, BREE T +U—T v THLETH 5.

5

VWI 2S5 WA CTd - 72 < b BT H 58 i 8
VAD O 1 5l % #if5 L 72. DSA X° MRA T2 i A% K
IEBNIRT LT, VWLIZEHGMRELETH L EE R
57z, WM VAD I2B Wi, JEBRENOTREZ
LIZD T R EENLETH 5.

AR~ DB

FEHERIE, Y/ Y AT A AN AT 5 XHRAEHE
P OREE SO &2 TV,
TOMOFEFHIZHE TR E RIS Z .
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A Case of Bilateral Vertebral Artery Dissection with
Subarachnoid Hemorrhage Diagnosed by Vessel Wall Imaging

Takuma MAEDA," Tetsu SATOW,"? Takeshi HARA," Eika HAMANO," Naoki HASHIMURA,"
Masatake SUMIL," Taichi IKEDO," Masaki NISHIMURA," Jun C. TAKAHASHL,"?
and Hiroharu KATAOKA"

”Department of Neurosurgery, National Cerebral and Cardiovascular Center, Suita, Osaka, Japan
’Department of Neurosurgery, Kindai University Faculty of Medicine, Osakasayama, Osaka, Japan

Objective: We report the case of bilateral vertebral artery dissection (VAD) with subarachnoid hemorrhage
diagnosed by vessel wall imaging (VWI).

Case Presentation: A 56-year-old man had suffered from sudden onset of a mild headache 2 days before
admission. He was diagnosed with subarachnoid hemorrhage. Conventional angiography showed irregular
dilatation on V4 segment of bilateral vertebral artery, both of which were suspicious of arterial dissections.
Identification of the ruptured side was difficult by the angiographic appearance as both dilatations were
comparable, and MRA failed to detect either the intimal flap or double lumen sign. Fortunately, VWI by
GdT1-SPACE demonstrated enhancement along the vessel wall in both lesions, and intimal flap was also
observed in the right side, confirming the diagnosis of bilateral VAD. MRA on Day 1 showed the worsening
of right VAD, while no morphological changes were observed in the contralateral side. Thus, the right VAD
was considered the ruptured side, and we performed proximal occlusion of the right VA in endovascular,
preserving the right posterior inferior cerebellar artery (PICA) by the retrograde flow via contralateral VA.
MRA on Day 5 showed the stenosis of left VA; therefore, systemic administration of heparin was applied to
prevent the thrombotic occlusion of left VA. Finally, the resolution of the stenosis was confirmed in Day 13,
and he was discharged in Day 34 with modified Rankin Scale score of 1.

Conclusion: VWI appears useful for the diagnosis of VAD even in difficult cases such as bilateral lesions.

Keywords bilateral vertebral artery dissection, subarachnoid hemorrhage, vessel wall imaging, proximal
occlusion, endovascular
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