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[ B89 ] fife & PE HE B B IR A% BE (2 xF 9 2 & TR RICBI L T, & F/hiKE
IR(PICA)E DAL EBARIC L 2B EHOEBNE L TZOZRITHOWNTH
A L7z [J73E] 2007 4 1 A 205 2015 4F 7 A IS Y B TIBH L 7= ik 2 vk HE
B B R AR B E B &2 4 BEIC 4 ¥E ., involving the PICA origin & (%30T A7 £ ifn &
PHZE ., ThUNEMEE k280 M ERELZEARE L, KRR
ExR%EFRMICKRF L, [FEH] involving the PICA origin £f 7 f5], PICA
distal # 10 f4 . non-PICA #£ 2 # ,PICA proximal £ X\ 72 7> - 7=, Involving
the PICA origin Bf CIXHHMIZ 1Bl OB LU=, &6 TRIE 3 » HE O
modified Rankin Scale (% 2 LL F 72 - 7, PICA distal # /% 6 #fl. non-PICA
BEIX 2 CHMAEZE N4 U, PICA distal B CIXIERBEN L FHlOATH -
7o DTk L non-PICA B TIlx 2 il & HIEHEREZE T d o 7=, [ # 7 ]Involving
the PICA origin #f T o it A B: i & P Z€ £ (3¢ BE 50 53 ~ o I i #F A 25 24 32
ThbH, i, BRI TEREZIT O Z L T PICAdistal type T (3 %E §f #F 28
ODEDNZE T T 52 &N TE S0, non-PICA type Tk #i/F % O & OF F

WEm<, WHICHBHEELZHTLI0NA4HBROBRETH 5,
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)

AR, AT BIRFREC T 2RKEE LT, ZoREEDOERIND
MENBERDIESER LTS Y AR GFEL LT, A7 MR T O
a A LRI R flow diverter stent B EN O A2 MEZ R L7o#E b A S
B A SO R A BT B TR R I B EE R o ) R e
BEETH S WA Ly L, BRI B2 T T/ E) AR (PICA)fE 18 3
FOHEBHRE BREEIRAS~OMBEENELL T, TRICKERERE S
HADEMHEL RO MBI ZRET 5 ETHHZE L PICA L OALE
/A2 HEETL22LIEIMOTEHEHETHY ., HFHMAEZ T LoD IMES
OHIEZ BB T D720, Ao MEREFT AR EICESWCEREA %
FICRET DLEDLD D,

A Bl Y BE TR 2 AT o 7o AR MEHE F B IR 8RB O IR R IS I oW T, Ky

I PICA L DL EMFZ T OISR GHROICHEFTZMATLTLD, @ET 5,

FHik - x5

2007 4= 1 H 72 & 2015 4 7 H 12 Y BE TN & 4T o 7= il 24 M HE 5 Bh IR A% e o
Bl &2 A L PICA L O EBENL 4FICHBEL B FHRICHGFEZIT -
oo TNENICHT HBEIFREAE L TUTICART Y TOHFEITHES
WTAT DTS B S O M2 WERIE I S W TR 2 Ol FE OB &
THWE L, BEET R, MEKRE L IOV TIETES O 2 E Rk IC K
DUV TEE L 72,

I & PN IR

1) Involving the PICA origin type

BEM D PICA ~O I Z I HEF BEAR & O Mt CHEFF T D2 XL EN H
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720, Pt T PICAEMM TORMEMELEKRKRRKE LTS, F
JIEE LT, FEPOBEMERZET IO, 77 RICHEN R T HIE
NNV = ETAT 4 T T —TN&MH L, BT MW % 8 B %

PICA EH ERI N bR LM T 5, BREITHO>O@MBE L LT, £
MU =&+ ol £ TER AT F o, wmALZERD
DI, FERPICITME REIZITD RV,

2) PICA distal type

fRBER > 2Kk 2 GO RMEMAELEARLEL T 52, AF B # IR 22 8 i
~OMEZEZRRVEFLSDD, BEAOY X7 28T 5 4LENH
L7 ZEAR B G RIS IE R O Bl A FEMIZAIT VY. short segment T D
ERrZ LN T D, A T, EERFIZPICAEKAEMIZH S O %<7
D, NNV —=U G ETAT 4 TN T =T AMFREANE L TEMLZ2 W,

3) PICA proximal type

PICA proximal type TIX PICAB L O ZEL O MK EITE Z v iz Wi
O, Ry ERE SO L HLEREZIT) 2L TV,

4) Non-PICA type

Non-PICA type |2 DWW Cik, ¥ . [FR PICA 8648 o if § (%[5 4 7l /)
AR (AICA)RL Kl PICA 72l lc Xk vflibns iz, Z OEA D E M
HZEEAd v, —J . non-PICAtype TIZHBEHNZ L RAHEMNH 5
ZENMEISATEY P, FAIE LT PICAdistal type |2 % U T #f B2 72 [

V short segment TR 21T 9,

S

G E 5] 1% 20 $51] T . involving the PICA origin type (% 8 5], PICA distal type
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I% 10 f5] .non-PICA type X 2 {5l T& v [ PICA proximal type (X722 o 7=,
Z ® 5 b . involving the PICA origin type @ 1 i iXfilf ZL 5B A7 D I & FEHE L |
i ERAEITITDR oz, SREIOBE 2 BITRA L,
BHEICBIT2REERICKRERET AL ) o = (Tabel 1), K REIZ B 1T
Z A RO L LR PR AR T I TR R B ARk o~ o> i BE JE 2% PICA distal type T
I 10 %l # 6 1. non-PICA type Tix 2 #il# 2 f5] T4 U, involving the PICA
origin type & U & £ W H ] 23 & - 7z (Table 2,3),

Involving the PICA origin B£Z 3 1F 2 4% JiE ] @ B IR #% 1% 2 Table 2 (277§,
BHMB XOEFEHAEER~OMEEITENLZEN 1 IO HITET D,
BB TRIEI,r ABO MRS T 1S LT 2THY (RITRI TH -7,
PICA distal #£35 & U non-PICA B2 35 1F 2 & JiE 5] @ Ef IR #2188 % Table 3 12
B, WAL b IRE % O f M ITER O e h o 7223 PICA distal # TR
WEEER TOMBEIEN 6 I TEL., D55 1HlOHNIEMEEETDH
o oo AT AT o K i E B 2 C AT A 86 B Uk o [RRE 4 d I OV AR BE O AL 0 s
union £ T MEHE & M IERIE OB E 2 M5t L7228 B 5 2 72 B Ve 13 72
o do, E72. union & PICA @ BHHE & MAEIEIZ B 5 2722 B MEIL R O
2o d=, — . non-PICA BE CTid 2 SEf & & E 6 88 %€ 8 4 U (Fig. 1), W
T SE B b fEEEO R S 1L 10mm #i % T L fF BEE A28 2 H union £ T O R
BENHE <, 8mm L FCTHo7, £7. non-PICA type TIiX 3 » A% D

modified Rankin Scale (mRS)2s 2 JE @] & & 3 LL | T&H - 7= (Table 3),

Involving the PICA origin type BE (2351 2 /5 i i . PICA distal type #f I
B 5 union 5 OHEEEN 1.5mm & F&E TH - 72 E B & & B O R IE 5

ELTRRRT D,
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1) Involving the PICA origin type, case 6

53m. AP, BARDOBREIMI TRIE, TO®R, W, BEMEST S HI L.
BRE o~ E Mk, kBElkr, Bk GCS E4AV2M4, B & e BB IZFE O T,
SHIP CT 4 £ OV 3D-CTA TR AR & ML 70 < b BT H i & 3 #HE 5 Bh Uk A7 B
iR 7= 7=, WFNS 4y ¥ grade 1V, Fisher 2338 group 3 @ < & i F H M
& ZWr L 7= (Fig. 2A),

W H . M NG % fifT, 8Fr Optimo 90cm(GR¥E A 5 4 hL T ua X 7Y,
EH)EAMETEBIR~FLEL, LERE 2T A BHEEI S O R
372 5 PICA 2824 L C W 7= (Fig. 2B), Headway17 150cm(7 /v <&, H )
& Excelsior SL-10 150cm(Stryker, Kalamazoo, MI, USA) % % U % iU fig i &5
SNFEHEL, XTNVADT—TNVT 7 =y 7 TEBRIFZMMK., 1280 2 A
v % BB % (Fig. 2C), R o & &k % 217\, R HES B AR 2> 5 o i it
DERLTWDH Z & a2 MER L7 (Fig. 2D),

fir iR R THoN, B 14 HAICEBREENHR L., HIT
CT CAhEOfF MM A 2RO 7o (Fig. 2E). [F B I % k& % 1T, &2
HEERRE 21T A, DI NICHBEERFR P HH IO
(Fig. 2F), WATHE M 3T & 2 Frm 2 & W U, 72 HE 8 8) IR0 2~ & 58 ZE 42
ZATHO & & L, LrL, ZTORRATAHPICARHE ST, £ S8
Ik 7> & 347 V£ i it LA O AR AT 23 B 5 L TW D AT eEME DS & - 72,
6Fr FUBUKI 100cm(FlH A > 7 v 7, M) &2 EH G EIRICHE E, M55
RGO AHENBS . VATY—HTA AT =T VOFEITHNEL
B o v 7z 72 ¥ . Marathon(eV3, Covidien, Irvine, CA, USA) % H |
Traxcess1l4 200cm(7 V&, HAE)E & LT E B JRAGH Ty € XA

L, 5l &R LARNBE AT —7 Vv im % fEER 0~ 5, ED coil(W =
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AT 4 v A, KBK)%Z 5 A L TAH PICA I Z & O TEMER
ATV (Fig. 2G), BRAEM O ORENHEHEL TWVWL Z L2 R L TFHE %L
& T L 7= (Fig. 2H),
TO%, RO, AHEBFIARKE 2T LIZEZ A, HENOHEE
ik 7> © lateral spinal artery /i L T4 PICA it & TR v | 7%
FHEAS S b FNICHH S 7= 28 (Fig. 21), ¢ TICMEIEER L TWwWiziz),
BMERITITOLTICKREBE L L, KBEEICR L THMERERE Y v M
EATHR. Ve U T =g YRt~ 6% 3 4 A RIS HE M E R
& AT U, W HE S B IR R Y CTRREEERS oy SR H S w2 & A PICA
I% lateral spinal artery ZJr L CHiHH S L TW 5 Z & % R (Fig. 2)), 1Bk
3y AH%O MRS IX 2, 6 »y AR 1 ETChHEL, BENKBERT TH 5,
2) PICA distal type, case 10
50 . KM, RAROBEHHEZERT L, Y ~KaRE, KB, Bk
GCS E4V5M6, i HY & g R IXa8» 4, 8HE CT., 3D-CTA THRIH:E
wEEAL O < B BT o & e ME R B IR AR BE 2 38 9 . WENS 3 i grade I
Fisher 43 %1 group 3 ® < & & ~ Hi i & 2 Wr L 7= (Fig. 3A),
B, i N TR A AT, iR B Sy 1L PICA O NI AFTE L, fif Bl i A7 I
& union @ FEEEIX 1.5mm T& - 7= (Fig. 3B). A& & 8 Ik 13 4 HEB 8k &
Vs L CTuN 7o, 8Fr Optimo 90cm(BVE A 7 « A v 7o X 7> Bm)a Ik
HEB @R IC3 & L. Headwayl7 150cm(7 /&, B 5 )& Excelsior SL-10
150cm(Stryker, Kalamazoo, MI, USA) % fif B 35 oy (2 55 5, R B 0 &K %
BICERTDEOCEEaAVEZBML, GF120a A v EEH, W&
WCMEE S oM A MEAEL TWAHZ LEHBL,. FHEA2K T LE(Fig.

3C).
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fiite 1AM CHRE Lz MRI TE/MMREKIZ/N S 22 EMREE O A 27
W 7= A (Fig. 3D), MR FHEFFHALIIA LT, IF% 3EM TmMRS 1T

HERE, BIE. SR THRMFEZIT > TV D,

Z %

1) Involving the PICA origin type |Z %I 9 % 15 ¥ i%

AT BVIRAEEE D B ERIICRB T 2 mMERNEHRK E LT, OFA AR mE
P, Q@B 250 - M EME, OBREZ2 SO - mEFMHE A
RAM. @AF > N =4 V3R, G Flow diverter stent ® 5 i g
BEzxbnn MO cNLORBEDOI L, BHE) A ORELIZO
©®. BMEOMmEHRLDIZTDE. PICA ~OMEHEMENSITOODE,
FHEHOMHEINLFTORZALETAMOBRKIELY bEALTWVD

AR M EAEDREZIT>TEGAEOHHBMO Y A7 IR T 5 W5

fex ThHo P vasui BT E BRI LR EO > S . M E
L7233\ T 96 o 541 (55.6%) N TICE 7= LG LT a1,
—7J7. Nonaka & ® 8 #l ® it iz fEifn & PAZEGI T, HHMITE SR o
LTk P B LARLRY . ZOHEICS W T OB ®E T2
W, AR OHETIT 7T 1 E(14.3%)D A H ML &2 ZR O - A, BRIR ISR
SR BITE Ao To . Bk O s T A HE B B Ik 2 & o i AT 1 1
MABHMLORKE S TR Y, B O LA OLEFNIZ SV T AT MM
MATRKETH ST WREMEIZEETE VDA, BHREEIToLERICAEKS
BRI TH PICARRIH SN oz Z &b MEIIMITHEIC K DA
TP o 5 AT MR LY bEALTH TN RS, b

ORAFHMORK TH o FEAITBEZLTWVD,
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Lasjaunias o (2 & % & | lateral spinal artery (% intradural intersegmental
anastomosis IZ & 7= W . AICA, PICA., $H#fi ® segmental artery z &£/
WAL TR, mMED&EKEDHEFIZED ., AICA-PICA, C1-PICA, C2-PICA
72 £ @ normal variation A4 U % ) 2o, Fx o MES O XD
RS LS BHREEROMLEREZ CTHLO 2 ERME S TV
K Th., BMEMAEZOMBEMICHE Y, D DIBEERMIELEL L
B 22> 5 lateral spinal artery 2 L72EHE M 2 W& RN L M IZ 7 5 Al 6
b b D,

FHoflifi s &L PICA ~D MKz etk 2 B I I v TIT AL 4 BE i % P
FIIENLTRRIETH L0, HEHMEBATHMOSEY A2 L D M B KT
Hoa~oMitHFAzZEE L., EHMNICERRANEZER T OLEDND D,
Bt Sk o #45 T UL involving the PICA origin type o fF i i% 2 BB LLN 2N %
WeE SR TEY T D < b0 R PR 2 38 [ DL K
RE ATV, LEZIGCTMENBS LOSNBHICBNEHREBET &
Thd, MEHRE AT OREHE LTI, KM &M XD Mk~ DR
EMREIMATOFREAZZR L, FBIE L10~14 HAREL THD2DTERWVWM L

HA D

2) PICA distal type |2 %} 9 2 1R 1%

PICA distal type TIXW AN O HEFIKMIEBIRBITH E COBRBENEL 2D
2. AR AT O BRI AT FE M B IR A S D 7o R o~ oD 2R 08 B PR E A kLT
HLMLEND D,

Akar &5 @ 11 KO FI BB OMFHIC L D & ASA LT 2B T PICA £ 0 =7

T L. HEE I E B IR B AT E 2 & oo BEEE A A T 6.5mm(5-11mm),
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AT 8.5mm(6-17mm) TH o7, — K, HEBEIRE D &5 T 5 ME~D
RO, HMEE MR B AR AT 2 & A M T 7.8mm(0-20mm), ZE il T
V) 7.0mm(1-22mm) DAL EICHFEE L TV E A L TWS B MRk
7 5 PICA distal type Tl & @ 1= {7 S & HE-B B K B IR & 17 30 o B8 B 13 %
¥%) 9.0mm(1.5-12mm) TdH » 7=, Wil EHRE T ASA B LRI TH
o To MR~ DAL & BT CEREAT o MR MBI b T OB 3 A
DODMFEIZIZLALDBEHR D720, PRICEEELHZXD XD 2 MAE
EOREITRAOLNAT, HICEBAICHELZERMMBEEL 1L HlORTH-
72

Mercier 51X 25 OMBREEZFHE L2 2 A, P CHEMATHEB LAV
— 7K O FE I E 7 pial anastomosis Z RO - L WHE L TR0 Y [EE
fxHIBREOEMLMEEZAEL TS EBbhn b, o & ke
THIFMBRSLKRE hZELAFREL., WO EXRAFT LI LT, T
FHRETDHDEIONMEEORIEZMZA L2 LR AEERbNd, EE%E
TOBE, DU 27 ZK/NRIZCED 5 72O ITMRHEES 7 2 3 D 72 B
MmMEMENPEET LR, MEBET YT KRERZEMELEZRB D 5 A X
involving the PICA origin type & [l £k, ZZ@ALE T L 0 Ee 2 M L, I

MRMEMAEL TSI LRGN EE LD,

3)PICA proximal type 3 X Of non-PICA type & xt 7 5 IR ¥# 1k

A Bl O FHTiX PICA proximal type OJEFI X & T TWWie o 7208,

Mercier & (% 25 ], 50 K DOHMEHFEVIR Z A& L. 50 A 48 A T HE-H #) Ik
O REEE @ E > D PICA HARFR O [ M & 58~ O ZR @ BT /A E L 72 > o

mEHELTEY ¥, Mo type & H#k L. PICA proximal type IZF 1) %
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ERICBWTIXZBEEE ORI 2 & BHEH S 5, — % lkeda
DITEBRFEANOIMAIC K SITLE, EHMEELZEZ LTV ERE LT
B0 9 PICA proximal type I8 W T H EEEH > &K 2 & O - W HE R R Y
EXHTORMEME N R bEURBEREEbN %,

Non-PICA type (Z B L T. Mercier 5 X AICA-PICAtype & L < (£ C1-PICA
type DIEFIIZ B W T, PICADP LI ~DZRBEEAAEL L2 132 &
Bl CHERBENHE T BRSSO IERE~D BN K L. FH T 2.6 KIFIEL
7L WELTWSD ¥, non-PICA type T PICA 25 il 5 PN #E B Bh Ik 2> & 2
MLZRWZ & T, PICA BIADZFEE DD OREHE~ D M i T H4F Tx 9
MATHEBE BRSO OB EHRIMO THAEL < 2D 70D, JEHEREZE
DY AT P RL5AEENS Y FERICE A~ OREG T ATERIRY &E

X CTOERZIT-7ICHED LT, non-PICA type 1T 2 JiE il & & 17 # I

I

MERFEEEZE LT, ZTDO7H ., non-PICA type (25 W\ T W22 % 8 A
EWTONDNEBOBRETCHLILEE XD,

& 5

Involving the PICA origin type (23 (J 2B M EMAEOH HEN RE I
NWTe . BEH s ~OMIEHH O RENS 2720, HEIO®EG 7 + 1
—NMETHD, £, FEEEZBET CARERRY BRI CERZITH
Z LIT XY, PICA distal type CTIXMEREBE DO A2 T T 22 LN TE
%73, non-PICAtype TIIEARE L THEMBEEO A RN EHLS . WNITH

BHEEABTANRESLOBRETH S,

FAG CICBE L CBRT REFBEMEITHY A

10
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Figure 1

Diffusion weighted images of MRI after the endovascular treatment in case 1
(A) and case 2 (B) of ruptured vertebral artery dissecting aneurysm without
the PICA. Both images show an acute cerebral infarction in the lateral

medulla.

Figure 2

CT of the brain at the time of onset and angiographic findings during the
endovascular treatment in case 6 of ruptured vertebral artery dissecting
aneurysm involving the PICA.

A: CT shows thick subarachnoid hemorrhage in the pre pontine cistern.

B: Angiography of the right vertebral artery shows the arterial dissection at
the intradural portion of the vertebral artery, which involves the PICA origin.
C: Parental artery was occluded with coils at just proximal portion of the
origin of the PICA.

D: Angiography of the right vertebral artery shows occlusion of the vertebral
artery without collateral filling into the dissecting aneurysmE: CT shows
recurrent subarachnoid hemorrhage in the prepontine cistern.

F: Angiography of the left vertebral artery shows a residual dissecting
aneurysm supplied via the contralateral collateral (arrow).

G: The residual dissecting aneurysm was embolized with coils via
contralateral vertebral artery.

H: Angiography of the left vertebral artery immediately after embolization

shows disappearance of the dissecting aneurysm.
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I: Angiography of the right vertebral artery shows a new collateral flow from
the proximal portion of the vertebral artery to the PICA via the lateral spinal
artery (arrows). Note contrast filling in a small residual part of the dissecting
aneurysm retrogradely via the collateral flow (arrow head).

J: Follow-up angiography of the right vertebral artery three months after
retreatment shows complete occlusion of the dissecting aneurysm with good

collateral flow to the PICA.

Figure 3

CT of the brain at the time of onset and angiographic findings during the
endovascular treatment in case 10 of ruptured vertebral artery dissecting
aneurysm distal to the PICA.

A: CT shows thick subarachnoid hemorrhage in the pre pontine cistern.

B: Angiography of the left vertebral artery shows the vertebral arterial
dissection distal to the PICA. The anterior spinal artery originates from the
contralateral vertebral artery (arrow).

C: Parental artery occlusion was performed by packing coils at the diseased
segment.

D: Diffusion weighted image of MRI shows an acute cerebral infarction in the

left vermis.
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Table 1 Comparison of clinical backgrounds and surgical outcomes between three groups

Involving the PICA distal non PICA
. p value
PICA origin (n=7) (n=10) (n=2)
Age 47.1 (40-56) 46.6 (36-58) 47.0 (46-48) 0.438
Male gender 6 9 0 0.026
Left side 4 5 1 0.956
Hypoplasia of the contralateral VA 1 1 0 0.762
Family history of SAH 0 2 1 0.200
Smoking 4 4 1 0.880
Hypertension 1 4 0 0.259
Hyperlipidemia 1 0 0 0.351
Diabates mellitus 0 1 0 0.513
WENS grade 4,5 2 5 1 0.653
Fisher group 3,4 6 10 2 0.351
Balloon guiding catheter 6 3 0 0.016
Intraoperative rupture 0 1 0 0.513
Infarction of the related area 1 6 2 0.021
Symptomatic hydrocephalus 3 2 0 0.337
Terson's syndrome 2 3 0 0.487
Rebleeding 1 0 0 0.351
mRS 1,2 after 3 months 7 8 0 0.008

PICA; posterior inferior cerebellar artery, SAH; subarachnoid hemorrhage, WFNS; world federation of neurosurgical societies, mRS; modified Rankin scale



Table 2  Clinical course of involving the PICA origin group

Length between Length between ) Cerebral infarction
age/ ] WFENS ] ) Ipsilateral ) MRS after
Side the lesion and the union and Rebleeding
gender grade ] o ASA medulla others 3 mos.
the union the PICA origin
1 41M right 4 9.1mm 13.5mm + + - - 1
2 49F left 2 n.d. n.d. - - - - 1
3 44M left 3 n.d. n.d. + - - - 2
4 56M left 1 11.3mm 19mm + - - - 1
5 40M left 1 2.9mm 14.5mm - - - - 1
6 53M right 4 6mm 15.8mm - - - + 2
7 47TM right 2 11.5mm 16mm + - - - 2

PICA; posterior inferior cerebellar artery, WFNS; world federation of neurosurgical societies, mRS; modified Rankin scale



Table 3 Clinical course of PICA distal group and non-PICA group

Length between Length between ) Cerebral infarction
age/ ) WENS ) ) Ipsilateral MRS after
Side the lesion and the union and
gender grade ) o ASA medulla others 3 mos.
the union the PICA origin
1 37™M right 4 12mm 34mm - - - 1
2 47M right 4 n.d. n.d. n.d. - - 4
3 40F left 5 10.5mm 26mm + n.d. n.d. 6
4 46M left 2 12mm 20mm - - + 2
) 5 51M left 2 8.8mm 27mm + - + 1
PICA distal
6 52M left 5 6.2mm 21mm - - + 2
7 49M right 1 12mm 23mm + - - 1
8 36M right 2 9mm 23mm - - + 1
9 58M right 5 11.5mm 36mm - - + 1
10 50F left 1 1.5mm 9.6mm - + - 1
1 48F left 2 5.1mm - - + - 3
non-PICA ]
46F right 4 7.8mm - - + - 5

PICA,; posterior inferior cerebellar artery, WFNS; world federation of neurosurgical societies, ASA; anterior spinal artery, mRS; modified Rankin scale
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