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PICA involved type O i % fif Bff 4 HE & B) IR & 1 xF 3 % 35 %

— Post-PICA segment @ & ® Target embolization —

GIDEE =

H i : Bk 2 /% B v HE S ) IR % (ruptured vertebral artery dissecting
aneurysm : RVADA)IC % 3 % parent artery occlusion(PAO) I
T, YR cRBRAZAEMELRBLO A %2 24 v CTHEST 2
target embolization(TE) % % —# R & L T v % , PICA involved type
CERZE X, mBEEEZFEMT 2,

J5 52007 £ 10 A ~2020 4 1 A 4Bt © PAO % 1T » 7= 23 ffil vh |
PICA involved type T» - 7= 8 il % X R ICH LB ME % 5F i L 2.
Bleb @ AT & 2 & i % 55 13 & ] T post-PICA segment & ¥ Wf L \PICA
YU E X v EL D A &R L L PICAICIK Y 2 VA QI o i %
mfF L7z

R MEEEREZECELGERLP OO C.ELHED D o7 20T F
WTEWwIF LI BN BHEESREOWMA D -7, BET OE
KX pearl and string 2% 6 fil . fusiform 2% 2 f§il & » 7=, Single
catheter 2 ffil . double catheter 6 il © PAO # 1T v, 2 4 vl 0o £ K
TF¥E 9.1 £2.5mm TH o, FHREIAMCTERL T, 14
T complementary PICA O #E 2% » =28, 7 il T & i PICA D
BEPTE MEMBHEEZIONTCDL -7 HHAEIED & h o 72,
Al cHEFIROBMAELZED . ENERE2T-o 2. 202 iKFEER
## (mRS 0; 7. mRS 2; 1 %l) TEBEL 7=,

fi# : PICA involved type ® RVADA ic 51} %2 PICA ## F L 7=



TE G MHEBAF®HIKo MEBEIZLIELIEAD 2 b D0, post- PICA

segment B AEIA & P TN EHMICEH W TIEHEMN ARG EH L

Ezbhl,
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[l

e 2 fig B M ME 5 B) IR 5 (ruptured vertebral artery dissecting
aneurysm : RVADA) i xf 3 3% m % P %€ (PAO : parent artery
occlusion) iCFHF W T B CRWBAMNEZECMEIRE © & % short
segment T 2 4 VI CEH % § % target embolization % 5 —FE R & L

%
T w3, 4 PICA involved type ® RVADA K FIR 2 E &, % O A

oD R O I B

<R EHE>
BREER.

2007 4 10 H ~2020 4 1 A ic X B T L =z RVADA 26 il ic B »
T. PAO 7 23 fl, stent assisted coil embolization 2% 1 fil . #t & 8
Ik A 4 % i 7 L 72 coil embolization % 1 fil , B & 28 1 il ©E RN X
Nz, MEFBIAR O MR MESR i X v . fF HES 20 PICA Zr & X 0 b X
I % % pre-PICA type, KMl ic » 2 post-PICA type. fi# B &l 2

PICA # 4y I 3 3 PICA involved type, V4 ic PICA % # ® 7t \» PICA

|

absence type IC 4 L 7z, RVADA 26 il ® A iR 1. Pre-PICA type 1
il . Post-PICA type 11 ffl ., PICA involved type 8 ffil . PICA absence
type 6 il © & - 7z, PICA involved type (T &%l T PAO Z #EIR L T

W72, S, PAO % 1T - 72 PICA involved type 8 fiil ic © v T fix &t



MENEAER R, TR E. BIRZ2ZBFEMICHEML 2, Ko
W TR, BB ETAZREER 3 7 H% D modified Rankin

Scale(mRS) C i L 72 .

B & 3 A

CH BT HImoZWiE, CT A {7 v, RVADA © &2 Wi i i i 5
EMmAEIC T, MERPTEEIT 2019 4F 5 H DA 2. AXION
Artis dBA(SIEMENS, Germany)Z i fH L . Z ® & 1% Artis Q BA Twin
(SIEMENS, Germany) % ffFH L 72, WM E&EEHRECH L - BHMK
(conventional DSA ¥ X ¥ 3D Rotational Angiography) & v . fi# B
oIk - #iPH A FEM L. PICA % Anterior spinal artery(ASA) & @
fi & AR AL E B AR 2 KT L 72,

PAO % . 48 W] AWM ic 1.5T % 721 3T-MRI Z£i& © Diffusion
weighted image(DWI)¥& X 8 T2 weighted image(T2WI) % F \» T fi¥
W iEZE 0 F M L. short TE MRA i T PAO # o Ifl & 1§ W % 15
oo T HIC, HBECTIEMME ENROAMELMERST 2 20M% 7H
14 Hui#ET., 2% < &b 2o MRI- MRADOHRE 2 L —F v & L
TWw53, PAO#% 48 KM U MND® MRA % a2 v be—2& L., 7~14 H

#% o MRA CTHBEBOH 8 %2 3FMM L 72,

HEA T OO KR 24 KB URHNIC, 25 BT o IME N IR E
AT o 77,

BEHNBERMAEOMEY, BMHEEE2EDMELIEIST D A % short



segment T2 4 LV IC CEHZE L., »2 PICA 2 FET 2 FHFEx LKL
L7, MiNE &M AE CHZ I N VAR KE © bleb @ fF B 2 &
2 X 2 © post —-PICA segment ® VA ICFFTET %5 L H W X .
PICA 7y &8 X 0 ®Efz o A ZPHZE L, PICA KK 2 VA D JHAT I D
i z &+ L 7o

KM E) IR IC 6Fr 25¢cm sheath 72 KRB IR £ 72 13 A # 5 8 Ik ic 4Fr
25cm sheath Z i A L 72, 6Fr 25cm sheath 2> & (. 6Fr 95cm guiding
catheter % il VA ICF E L . 4Fr 25cm sheath 20 5 13 4Fr @ 2 W
WmEHOOH T — 7 A2 VAR &L 72, Guiding catheter %
BlLZRKRHAT, 28 ~2xY) v {Lz2iTo 7%,

Ji Hl double catheter method T short segment 2> © tight packing
#Hf L T PAO 21T o 72, Framing (3. Bt R oM XV d K
T H A XD coil BEIR L., frame B Z T FE L 22 v coil TER L
72, Pearl and string DR ic o w Tz . WAL L E 2 5N 3 bleb %
& U KE (pearl #2 )% 0 L, fusiform DR IC 2w T
X . B K# © post-PICA segment ® & % % L, PICA Z i fF L 7z,
(Figure 1)

AFrogZzWwme A T — T Ao ok, HES XY RKHE O E M
VA~D M HPHERINLEZRLETPAORBZ LKL EZD DL
Wr L . Bl ® guiding catheter 2 & ® g #% % 1T - 7z, Post-PICA
segment KK T 2 M2 2wHGicTe2A%ELE HKLAELZ, PICA ~
Koy sEfaTHEmMBmzERAL., FEzZ2& T LA, ~»¥ Y ¥IiX. natural
reverse x AR L L AR INERICMEFNFL S - Yol FE

g ) N—R L, ik, ¥ u XX
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V= 200mg/HE A2 EFE7 A Y v 100mg /HDO WA Z BB L %,
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BENE SR % Tablel icmd, BEONRIT., B 46 (50%0). &
4 (50%) <. FHEMHIZ 53.6-4.2 1% (agerange, 46~60 j% ) T
H o 7o ANBEWE @ R e FE i 12 Hunt and Kosnik grade # fl \» | grade
32 441 (50%)T grade 4 #8 1 #1 (12.5%). grade 5 #% 3 I (37.5%) T
H o7, PAOHRIIC VADREDORELIC DWW THEIMMiL Tw 32, %
[l & series T k. Xl VA 28K B B 7 5E 6l 1% 7 A o 72 . R BEES © B
K1t . pearl and string 2% 6 il . fusiform 2% 2 fil T & » 7=, fiff fij i
260 (25%) WAL TH0 ., 1HEWHMEP, 1EIHRETTDH -
7z o

Single catheter 2 il (25%). double catheter 6 il (75%) T PAO %
fT v, working angle I 51} % coil o 2R FF¥H T 9.1 £2.5mm
TH o, HHLZ coilid. 76(87.5%)% bare platinum coil T,
161 (12.5%) 2% hydrogel coil T» - 72 , PAO X & fl THER L TH Y .

i oA RIRD Ad > 7%, 1l T anterior inferior cerebellar
artery TH I IC BUTEME o ME M MHE M E % Z o . 1 f#l © subfalcine
herniation (C £ 5 Wi ] /7 K B B) IR 56 3 o ¥ %€ 2 2 » 72, PICA o
K # A extracranial & Y 43 L T v 3 SE Il T complementary PICA
FHELEZMN, TH cEAIC PICA DB CTE ., ik o k%
FOBOB)TH o7, T, MiBoHHRAITED 2ok, 40
(50%) CHEBRLZZMAHROFHELZD 2, MOESEERE X

freo, 4 fl3F_RCTcRFELTC2 Do EMELZERL 2% E2



M % 32 ® . true-lumen O FHHlE & HMW L&, BB D bleb &
FAZE L w2 dboHMInzd, BHEIPHER I N KA T, 7T
MHELZHEL. BFMEZFTE L2, 2 KB T . BH@KC
micro catheter Z & L | coil ZB M L, PICA 43 K # © just distal
I T ®IR % /716 T embolization 217 » 72, BB R T h iz o
3. 8~14 HHTH® Y, MHEBKOBHBALZ O LEH XL 2o 7k,

G 23 B R AF (mRS 0; 761, mRS 2; 1#1) CTHEREL &,

R & iE B .

Case 1 (Figure 2). 59 M &Xth,. RAOBZEHEMAHMHEL., = HHE
CEZ2XZ2 L. 28 TICEMEBLZHEL.CTREZITo &
AKX DETHMZRAD 2720 YEMENE Ko7k, KR GCS
6( EIVIM4), Hunt and Kosnik grade V T & - 7=, Il & & & & &
T A MR B O MY B IR (fusiform dissecting aneurysm) % @2
., bleb o B 2 6 R S X VA D post-PICA segment ICfF{E T 5
EHIM LA, 2B METIC VAo AN %Z &L Post-PICA segment
D H O target embolization % 1T o 7= . ZE #& 7 #£ 1 2 P BA 2 1% /K 38
DEHDOZZOHEMEFNL F — M 2T L 2. MO MRI & <
M BT RO B o7, 1 7 A% IC K FMAKBEAEICH I 2 MEHE
ey » v bifiz T L. BIEMHY ~v VY 2, mRSO THTIEK
E o Tz,

Case 2 (Figure 3). 53 k. G H M L WA A HHI L., ¥ X v M
Hetromarzd o, DE~RamEI L, HHE CTHRAE

T LTI E RS HEMANE R oo o kB K. GCS



14(E4V4M6), Hunt and Kosnik grade Il T & - 72, B Il & & % K &
Tlx. & VA I pearl and string sign # % . RVADA & 2 L 7=,

M T e, bleb Z 1 5 post-PICA segment ® pearl JRICE K L

i

7% 4> © H % target embolization L 72, /KEEIE O EH 0 72 o EH F
L— Y %8 ELEZ, 10 H% D MRA T a 4 AR M8 o L& o K
ZibeH VA ofifd@Ez @0 2, MILEEEMRE 2 17T, true-
lumen © B T, bleb IEBAZE L2 T Th s &HMLAL, RMEIC
Bl ke ¥, 2L BT ICBEM D embolization 21T - 72, % D 1%,
B IUVCHBEAT LI RCREBEBL, mMRSOTH=ERK & & -

77

< EE>

RVADA i L Tlx, VA ® dominancy, PICA ® ASA & o fif & B % .
Rt o RAZLLOoBEBEORTF» LA ICHN L. BEEZERT
LA, EFFEENI)DMEHNBEICK 2 FMBEBAEH LT3 D
DEFEZOLNDE VU, MEHNEEEL L CE., MBS % & Mm% %E-CT
» % internal trapping. Rt & O T 7 © A E P 2E L . #EH ~ o flow
alteration %# T 9 proximal occlusion, stent assisted coil embolization
78w - X 4N -2 EICKL S VA oIl % ik FIT % F ik
(reconstructive treatment) 22 E R T T w %, PICA DIk % & C
T 9 internal trapping ¥ . WA FTH M E L & D & b O O FF i fx B %
DB E N EH W 2, Proximal occlusion ZF BB 0B E 13V & v )

DDOMREEH ~D MWL EFET 20 HBHBEAEAY R 7850 9, EHEHIC



balloon test occlusion Z T W  MEM 2 175> FEPHERE I L T B Y,
Il % #i#% § %2 reconstructive method T & 3 stent assisted coil
embolization I FHFEMH % < 9, 780 — X4 N —2HBEORED LED
RifedE I hTcwzn, EAKLIDRLATE Y Bt - oW &S
JEOBBEICOWTRELTRAWY VALY, ThZho FTHicE —E —
B b b,

Endo 5 |3 internal trapping ICF W CHEBEIMIEREDL FTHE AR O
WyrThy, ZREE 2 I5mm UL EORE#ICARZ &EHREL LT L
WE DL T B, MEBE A M E R BE O R K L %2 %5 lateral medullary
region ~® FE@E K X . VA 5 5 31%, PICA 2> & 22%. AICA » & 20%,
basilar artery 22 5 16%. 2N b 4 2L THh b 11%B L Ebh TWw 3 8,
VAD» L4 284134 VATIE union2 5 F#H 7.8 mm(0~20mm),
£ VA TIFEH 7.0mm(1~22mm)D L& 2 5 L Tw3eofE 9
bH B kb, VAD post-PICA segment @ FE A o BEic b . i fH
FEo[EE oD DdICE, shortsegment TO ER ZEH T 2 L 3AFEE
& #% z2 bid, Tashiro b ic X v i K ¥ © A © short segment T @
tight packing D B ZE P2 @M E 'OV hTw 3 », YT FHKEDF
ETiToTE Y, BMATH I R2MAHEI L,
LBhcrMiMoMmMESEERECE T, BMlo PAO @ Al & i 2 W
THfliz 24T 5720, Blo VA ZF i, il onHEsk. st
D VA b#EEL., BXEAFHKE M VAoREOBREZLITHERT S
X5 LTw3, Dominant side ® PAO 25 A i & ¥ Wi 3 % B i 7 I 4
¥ 72 \» 23, non-dominant side ® VA 2% union ¥ T L T v s . M

ERricHbLboITHERMELZE oRE VD B0 Kk cidxfil VA



IR BF M < 7 W #LiF balloon occlusion test(BOT)#% T 3+ PAO % 17
> TWw3, 7., WHE VA2 union F THEHEL TR WEA&IF, BOT
% 4T \» | reconstructive treatment £ 72 X N 4 X XMl % fFH L & R E %
M T 20 E2DHBZHDLEEZDL,

FEEICHBEEZIT 5B, 4Bt Tid double catheter method I X % i #
EARFGE L L TWw B, Short segment T® PAO % 1T 5 5 & . pearl
and string BRR oG A& 3. WA ZELSE S LG w2, fusiform B K
DEAEFHELOLWI LS H D, Framingcoil BR T o 2K IT . HR 4
IZ size down L 7z coil T filling L T W < A, 24 v oM »HDE
#l¥. embolization ® H # ¢, 2 K ® micro catheter ® 9 b distal I
H35D Db, 1~2mm D size B L. ¥ ® distal fll # tight packing
LTEBRELIEMEEZ S, 20X 5T R%FT 5H T, bleb % fif FE

P % © %2 2 3 o & H W L. post-PICA segment O fZ K & 20 &

o

embolization % # ® . PICA @ distal ¥ TEi® K 5 Sk CTHHEL ., 8
fld~CT<T VADOSE2MELH LN, bleb DFIZED T & Twk b HI
L 72 o % B2 K &8 IC micro catheter Z i A 3 2 FFiC .1 A% true-lumen
N~ FEZHEBEL., 39 1 KEFHALS%E DL pseudo-lumen ~ D §F
BrE#L w2z, LrLa»ds. EEICIE true-lumen X (& pseudo-
lumen FMEEF L. £ F L OHEEXH P L EE v, True-
lumen X ¥ pseudo-lumen — 7 ® embolization TiZ. Z N E T HH
WL TWwWBREMPESE TN T 1219 Long segment T embolization
LZZBR.2oX 525G 6Ty HEBRILEYD OLEZ LN P,
PICA % & 7F# 3 % short segment Z & # L 72 embolization ® & & 1 .
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oY) R 7 2B CcE2b0LEZLIN, BHEBOY X2 X0
W BEEDO ) X7 2 2F2BEEL CHEMOIEFRME P EILT
bhiror, TEHEIGOAR» > 5 A& b ME L., &M o IEHIM
BEHET 22000l VA FTZE3BERBEHRZKETCOT 7 & 2L —
FOMEMRAFRED X, AT ICEFM T 2L ERD B, SE oK TIREH
B2 Wi R CThHoe  HEABOARENEZ ZHICKRBEBRE 2T V.
BBz Zo BB cEHL2rPICEBMERMAZIT > C L IC XY, FHAE
Tl thoexibREEE LN,

S E AL 7~ 8Hl iz v Fhd VA D post-PICA segment IC i %L A 48
HBEEZ LN, post-PICA segment D K% a3 f L E B L | pre-
PICA segment 2> 5 PICA ic 4k J % 4T ¥ © flow # i L 7= . Internal
trapping ¥ proximal occlusion & 27 b | fFHE & ~ D entry &K L %
BETDH Y., VA D Pre-PICA segment 2> b PICA I ik W 2 JE 17 ¥ o I
MERT LI VBB RO ) 22 b b3 eE20, FTHKT
o B HEESEBREKEE clx. W Lo fEH T pre-PICA segment O

M oW BRI, T3, BELoME Z o L. flow outlet

vy

B VA XY EoMw PICAICE D 572 2 &ic X 3% distal flow reduction
DR e E 2 b, Distal flow reduction 12 X Y . K GF T 2 f#
MEBECMbD 2MEOCMT L, MWAAMBPLEEL k2L TR
entry zone ~D B M O BB VB2 WHF X 2D D& F X B, Mizutani b I,
REH» O ORBN ZHMBoWMEH ., 1 HEBEE?» NEIC X 2 H
REEIX BTV, ToelEICIE® 2 E#HE L THbh, £k, <

b ETHMI Y 17 ARBLZS G0 EHEMERT 10% U T T, &d

s

Wwhlctcd 41 HETH o772 dE 9L Cwd, YhiowmEELEICEL



T, AEHICEALRIERL VWb, BET L MEEH T L
Tk, BARBICOBE - 2WE CTH 2720, 2 7 HBEEITEEZIMNZ

Jxua =T v TR YHELEEL TN L,

< ff 78 >

PICA involved type ® RVADA ic 5 7 2 PICA %#mfF L 7=, WAL %

G U MEER K © & D target embolization D RERME # K& L 2. L
LI adEHicHessRomdMHEazE D 2720, HEAR7 808 -7

y TR MHETH LI, MR EEREEOEN Y X7 2B L S 2

7k © . PICA involved type @ RVADA i & 3 3 2 ¥ W 5 & @ # K K

D—D2brYIHIBEbDLEEZLNT,
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Table 1. Summary of patient characteristics.

H&K, Hunt and Kosnik; R, right; L, left; Bil, bilateral; VA,
vertebral artery; P&S, pearl and string sign; Hydro, Hydrogel-
coated coil; Bare, bare platinum coil; mRS, modified Rankin
Scale; co-PICA, complementary posterior inferior cerebellar

artery .



Figure 1. Schema of strategy.

Target embolization of the VA on the side containing the rupture
point is performed to prevent rebleeding.

If the rupture point is in the vertebral artery distal to the PICA,
Target embolization is performed only on the dilatation segment
distal to the VA.

Blood flow to the PICA should be preserved to prevent medullary

infarction.

VA, vertebral artery; PICA, posterior inferior cerebellar artery.



Figure 2. Case 1 (patient 1 in Tablel)

A: Preoperative CT scan showed subarachnoid hemorrhage mainly
distributed in posterior cranial fossa.

B: Right vertebral angiography demonstrated dissecting aneurysm
of the VA with PICA(arrow) involvement.

C: Target embolization of the VA dilatation segment distal to
the origin of the PICA was performed.

D: Postoperative right vertebral angiography showed complete
occlusion of the dilatation segment of distal to the origin of the
PICA with preservation of the right PICA(arrow).

E: Postoperative diffusion-weighted image of MRI showed no

ischemic lesion in the medulla oblongate.

CT, computed tomography; VA, vertebral artery; PICA, posterior

inferior cerebellar artery; MRI, magnetic resonance imaging.



Figure 3. Case 2 ( patient 2 in Tablel)

A: Right vertebral angiography demonstrated V4 dissecting
aneurysm involving the PICA, with pearl-and-string sign.

B: The 3-dimensional reconstruction digital subtraction
angiography before operation.

C: Target embolization of the distal VA dilatation segment (pearl
part) was performed. Postoperative right vertebral angiography
showed complete occlusion of distal VA dilatation segment.

D: Postoperative left vertebral angiography showed retrograde
blood flow in the post-PICA segment of VA.

E: 10 days after first operation, recanalization of the distal VA
was confirmed.

F: Immediately, re-coil occlusion was performed the same
procedure as the first endovascular surgery .

PICA, posterior inferior cerebellar artery; VA, vertebral artery.



Table 1. Summary of patient characteristics.

ase Age(years, H&K Dissecting side | Rerupture before Aneurysm Number PICA patency il mass | Reruptu Discovery mRS at
catheter operation | recurrence
“ 46M = P&S 85 E Day 9
2

5) R 1 + Bare 0
53M 8 R - P&S 2 T Bare 6.7 - Day 10 0
59F 5] R + Fusiform 2 + Bare 8.5 = = 0
54F 4 L = P&S 1 + Bare 5.4 = Day 8 2
53M 8 L - P&S 2 + Bare 8.3 - - 0
51M 5} R + P&S 2 + Bare 11 - - 0
53F 3 L E fusiform 2 co-PICA Bare 14.2 = = 0

occlusion

60F 3 Bil (L:rupture, - L:P&S, R:P&S 2 + Hydro 9.9 - Day 14 0

R:non-rupture)



Figure 1. Schema of strategy.

Distal VA Distal VA

Rupture point Rupture point

PICA

Pearl and String sign Fusiform dilatation
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Figure 2. Case 1 (patient 1 in Tablel).




Figure 3. Case 2 ( patient 2 in Tablel).
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