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OA-PICA bypass for the treatment of aneurysm of verte-
bral artery and PICA using “L” shape incision and mul-
tiple-layer dissection of suboccipital muscles
OA-PICA hypass 1Won1s$Snumaonidon vavlUowevuov
vertebral artery ua: PICA Ingl§ “L” shape incision ua:
multiple-layer dissection of suboccipital muscles
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UNAMNIARIL BonATAlunSHIAR occipital artery-posterior inferior cerebellar artery (OA-PICA)
bypass TwnssnwgUevasndan saslUanasaas vertebral artery uaz PICA §1wiw 7 518 Lnaldinatia
“L” shape skin incision ka2 multiple-layer dissection of suboccipital muscle Ejﬂi&lﬁ’]%’m 6 51eLTw verte-
bral artery dissecting aneurysm L& 1 enn proximal PICA aneurysm NANISHIAANUIT bypass graft
patency rate Lae complete obliteration rate 2091 A0RALABR NENI‘I‘JGWEN WINAUSa8aE 100 A1
unsndanainnsEnsafisIwin 2 sewiniusess: 28.6 lae 1 sefinsBadezeunarian uazdn 1
5784 diaparesis WAz dysphagia U7 michﬁﬂﬁw%%ﬁﬂaamﬁﬂﬁ’uﬁﬂama: 14150711 N15¥11 OA-PICA

anastomosis AANGNABILNWET IWALH patency rate 289 bypass graft _9
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Abstract
This article describes the surgical techniques of occipital artery- posterior inferior cerebellar artery
(OA-PICA) bypass for treatment of 7 patients with vertebral artery and PICA aneurysm using “L” shape skin
incision and multiple-layer dissection of suboccipital muscle techniques. There were 6 patients with verte-
bral artery dissecting aneurysm, and 1 patient with proximal PICA aneurysm. The postoperative patency rate
of bypass graft and complete obliteration rate of aneurysm were 100%. Two patients (28.6%) had surgical
complication, 1 patient had surgical wound infection and 1 patient had postoperative diaparesis and dysph-

agia. The presented techniques are safe and provide high patency rate of bypass graft.
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Introduction

Extracranial-to-intracranial bypass ﬁﬂiﬂ&lﬂ‘lﬂ%
ﬂ?ilﬁ%ﬂ‘leﬂ intracranial aneurysms ﬁﬁmﬁlv[,ai N30
\USnw normal parent artery 1318 wia #fiafs
AB9AN46 parent artery (deconstructive strategies ) L2t
fusiform aneurysm, dissecting aneurysm, wide-neck
aneurysm, partially thrombosed aneurysm, atheroscle-
rotic aneurysm, complex aneurysm 7138 giant aneu-
rysm Lag aneurysm ARANALIWIZBIRAEALADADEN
H137N aneurysm L2% vertebral dissection ﬁil' poste-
rior inferior cerebellar artery (PICA) 88191167 aneu-
rysm Lﬁavlﬂﬁl,ﬁmm';: brain infarction' 2

Occipital artery- posterior inferior cerebellar ar-
tery (OA-PICA) bypass 1#1n195nW vertebral artery

aneurysm 715 PICA 88NN aneurysm Y38 aneurysm

=

M18¢Ut PICA (true PICA aneurysm) #9159 aneu-
rysm aanmaﬁﬂﬁlﬁmmsqmﬁ%ﬁ PICA tiiallasnis
N15L0/ cerebellar infarction A15Y17 bypass ?Iﬁﬂf:
fANeINLTlagan operative field HAITHLAULAS
§n wenNaINTWNITLENZ occipital artery (0A) fivila
gL iage1nuwIzes 0A RAHTUFaun1eneinia
3n°°

unAMNilEsranafanaialkn13 OA-PICA
bypass L‘ﬁa%’ﬂw’l aneurysm 84 vertebral artery LLag
PicA Taald «L” shape skin incision ka2 multiple-layer
dissection of suboccipital muscle ﬁagnﬁ’m%ﬂma
Rokuya Tanikawa WaZ Hiroyasu Kamiyama NONUN
L wadayaLAZNANITI N9 28990 9918

azidemzassagegiasunese®*®

Materials and Methods
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HIRR occipital artery-posterior inferior cerebellar ar-

tery (OA-PICA) bypass \o5nwn vertebral artery an-
eurysm Lag PICA aneurysm Iﬂ&li’mi’mi’lﬂﬂmﬁﬂm
Foyaniondfinaadiiens A, a1g, WFNS grade,
AWM, BNBUIADI aneurysm WAZAISINE 619
A15797 1

UL RWEANITTNY bkl Glasgow outcome score
(GOS) I 1 |HOURAINITHIFR A1IzUNINTounas

ﬂ’li&i’]ﬁﬁ, graft patency a8 obliteration of aneurysm

Surgical technique®™®

Patient position

Favigaelwegluvimzumefiondt (Semi-prone
park-bench position) lneUanauanaislwringaanan
WnzauLResmuuw 1anndouawias 137U skull clamp

Tdnuawaanyulasnusniagniuwas Usurnheld

a

o I o s

8167 muneg _an1 zlwn dalnaaidouas zlnn
Tadiadldund a Inafiegauwunazlialdmn
wihmausaldudilagladodldnunniie vildlna
go9gUa8 29190159190 0auvinsRavaanLE R
InlAAIYE 9% vertex aglwindsnu Aweaglunn
azumslnedansinasismansiael® mastoid body og
Ut A28 operative field ANAB (neck flexion) \Bnsiae
FaguTi 1

Skin incision

Tif Doppler ultrasound #3284 occipital artery
USLILARaRAe superior nuchal line (subcutaneous
segment of OA) 11ALKI skin incision Lﬂ%gﬂﬂﬁ']ﬂﬁ?
“L” Taganns “wrtawazauIwiy superior nuchal line

Uszanod 1 cm (32HYANFANULKIZAG OA) Lrikaea

q

(% [

asterion IWHIZOUNAIZBY mastoid body LLAIAINAY
NIATNLWIZOUNAI28Y mastoid body AWLARD mas-
toid tip Usza1mu 1-2 cm GegUT 2 uas 3A

OA harvesting

1812 OA ImenSuag skin incision USLIifiaav

L1l OA 71 identify piag Doppler ultrasound 1y (E‘Uﬁ



21s 1sUs: nAagAm As

] ]
=i

8 Un 9 avun 1 unsan - Ugugw 2561
A1 1 U Aedayani1eAdingasgUls 35n1195nW1 Nan13INwILazATIzuNINdan
Case Age | WFNS | Aneurysm Aneurysm |Contralateral | PcoA | Aneurysm Graft Aneurysm GOS | Compli-
(years)/ grade Location morphology VA Rt/Lt | Treatment | patency | obliteration | at 1 cation
Sex (mm) (mm) months
1 53/F 2 Right VA Dissection 2 0/0 proximal good yes 5 no
including 4x5 mm occlusion
PICA
origin
2 52/M 2 Left VA Dissection 4.5 0/2 proximal good yes 3 Diparesis
including 3x10 mm occlusion (Lt. > Rt.)
PICA Dysphagia
origin
3 55/F 5 Right VA Dissection 2.3 0/0 proximal good yes at 4 no
including 5x10 mm occlusion D7
PICA origin
4 54/F 4 Left Saccular = = neck good yes 5 no
proximal neck 2 mm clipping
PICA dome 4 mm
5 52/F 4 Left VA Dissection 2 <1/ trapping good yes 5 Wound
including 6x17 mm 2.3f | (intraoper infection
PICA origin ative rupture)
6 43/M 5 Right VA Dissection 2.7 1.5/0| proximal good yes 3 no
including 7X17 mm occlusion
PICA origin
7 44/F 4 Left VA Dissection 2.1 0/1.3| proximal good yes 5 no
including 5x15 mm occlusion
PICA origin

D = day, Lt. = left, M = male, F = female, f = fetal type posterior communicating artery, PcoA = posterior communicating artery, PICA = posterior inferior

cerebellar artery, Rt. = right, VA = vertebral artery

3A) Inels bipolar cutting technique a2 Kamiyama
fish hooks BoRanThna eednedeazdae 419 tension
aBavinliinesanisianzangn wenensnen pa-
tency 289 OA awNINazlSuviNISAeanannLden OA
1w 'mﬁagimﬁaﬁia superior nuchal line i{a:aﬂiuﬁv’%
subcutaneous tissue L8 (superficial ) B8 occipitalis
muscle (1380791 “subcutaneous segment™) &9 skin
incision tRaAINUWINA [ Taw A Wa27N15IaE 0A
Taasluds "au proximal auwifin OA yaaslsima fascial
ring 984 sternocleidomastoid (SCM) WAz 28URAI2DS

splenius capitis muscle (SPC) (U 3B) OA AIul

uitasluiSendn “intermuscular segment” sal
MMN1sUe suboccipital muscle Lﬂ%‘ﬁg%'] ﬁ\‘lf: Legn SCM
28n31n SPC mauluA1udg 1Az occipitalis muscle
RAUZUAb superior (gﬂﬁ 3C) 8N SPC 8NN su-
perior nuchal line kA% mastoid body ﬁla‘UVLUﬁ"I%
inferomedial (gﬂ‘ﬁ 4A) 537179880 SPC 88NN semi-
spinalis capitis muscle (SSC) Wag longissimus capitis
muscle (LGC) #B93231 OA azagszninendaiitainanit
(70% 289 OA azoglAns LGC, 30% aginitana LGC)
natifi oA azagleia Lac Thiaendaiiiasinitaanain

mastoid body BRAUAY inferior Iﬂ&lizﬁlx‘m’ﬁU’lﬂL%Uﬁa
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sUN 1 u AevingUae semi-prone park-bench position mzwmsfsnd Tnafiogsuunazlialusuninauusliadae

@

5UN 3 (A) L MILWI skin incision UATUWIZBY occipital artery. (B) Lil® identify occipital artery A3dWw73 skin incision W&3

Scalp flap

RAU scalp flapv[fd inferomedial L81% occipital artery ‘1% subcutaneous segment AU 'mﬁagmme(ﬁ fascial ring
284 sternocleidomastoid muscle LAz A8UNAI2DY splenius capitis muscle. (C) 1@ sternocleidomastoid muscle
mauvlﬂﬁ’m lateral 924#% mastoid body LLas splenius capitis muscle L8 occipitalis muscle mau%%ﬁﬂu superior.
MG = mastoid grove, OA = occipital artery, OC = occipitalis muscle, SCM = sternocleidomastoid muscle, SNL =

superior nuchal line, SPC = splenius capitis muscle, SSC = semispinalis capitis muscle
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OA flagiFuans (3Ufl 4B) ¥in191a1¢ OA BaNan SSC
A% qmu%nm‘ﬁ' OA A8R bHFB posterior belly of digastric
muscle (Di) aan Di 88NN mastoid groove 4R
fazls 0A B1ImAEAROLAUSIIN skin incision B
Unanisusnndase mastoid body Liialaily 0A 2919
A15%1 craniotomy AaU OA hUF1% superolateral AN
w3 skin incision taeld fish hook vigalilaelduse
Refiwanane ('gﬂ‘v"i 4C) INTWABN SSC BANIIN SU-
perior nuchal line maulusw inferomedial (g‘d‘ﬁl 5A)
a@n superior oblique muscle (SO) 88nan inferior
nuchal line k&g occipital bone Auig transverse pro-
cess of C1 %aL‘iﬁJuqmn']wmnﬁww{aﬁm{ 9279 V3
segment of vertebral artery %agné’amauﬁaﬂ verte-
bral venous plexus ﬁ]zayﬂﬁﬁiaﬂﬁ’lmﬁaﬁﬂﬁ (E‘U‘lel 5B)
kAT 88BN rectus capitis posterior major muscle (RCPmj)
LA rectus capitis posterior minor muscle a8anan

occipital bone BIRUAY inferior Wi foramen magnum

(U 5¢)

Transcondylar fossa approach7_9

17113 burr hole W& craniotomy Wilaw retro-
sigmoid craniotomy (gﬂﬁ 6A) L4111 condylar fossa
Iﬂﬂ%ﬁﬂ posterior condylar emissary vein 881311 ver-
tebral venous plexus ﬂiaﬁ%a{‘i}Uﬂix@ﬂU%nm foramen
magnum Las condylar fossa aan ﬂiaﬂ’i:rﬂﬂﬁ]mﬁ%
2BUABY sigmoid sinus BRABDALWI AN dura BaNIN
sigmoid-magnum triangle (ﬂizgﬂ 'm‘ﬁagjsxwﬁ'm sig-
moid sinus ﬁaagjﬁm lateral AU foramen magnum
%ﬂagjﬁ'm medial) Fa1 5% posterior part 289 jugular
tubercle GL‘ZQIJ retractor spatula retract dura 881310 jugular
tubercle N98 posterior part of jugular tubercle (gﬂﬁ
6B) 819N98 posterior part of occipital condyle 28
stop bleeding U3l surgical field TﬁLLﬁGﬁ N 1R dura
Lﬂ%gﬂ C shape il'mu%nmjugulartubercle WD trans-
verse sigmoid junction (’g‘dﬁ 6C LLazgﬂﬁ 7)

PICA exposure

189910 release CSF 88n31n cisterna magna

C1 transverse process

C1 Mansvisrss process

g‘dﬁ 4 (A) LAY splenius capitis muscle 8@NY1A superior nuchal line LA mastoid body mauvlﬂma inferomedial 32471

occipital artery (intermuscular segment) ﬁaﬂﬁ’wﬂﬁﬁﬁaaﬂuu semispinalis capitis muscle Las 70% 3980ALAMD

longissimus capitis muscle. (B) La1% longissimus capitis muscle 881311 mastoid body aaulunig inferior 3zL#i%

mastoid groove, transverse process of C1 Wa¢ posterior belly of digastric muscle ﬁaagimﬁar;ia occipital artery

LA1e digastric muscle 88nN31A mastoid groove. (C) LAg occipital artery 88N31N semispinalis capitis muscle

Auhd IuNaan e digastric muscle BaU occipital artery Tusw superolateral 1# fish hook tAelilvwuan

USLIeNazin craniotomy. Di = posterior belly of digastric muscle, LGC = longissimus capitis muscle, MG =

mastoid grove, OA = occipital artery, OC = occipitalis muscle, SCM = sternocleidomastoid muscle, SNL = superior

nuchal line, SO = superior oblique muscle, SPC = splenius capitis muscle, SSC = semispinalis capitis muscle
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gﬂ‘ﬁl 5 (A) LA1E semispinalis muscle aana1n superior nuchal line mauvl,ﬂﬁ'm inferomedial L4 superior oblique,
rectus capitis posterior major e inferior oblique muscle ('J’Nﬁ'.lL‘l“JWE‘lJ 'lNLﬁ?iElNL%EJﬂ'j’T suboccipital trianglae).
(B) LA1e superior oblique muscle aanNa1n inferior nuchal line Iﬂﬂuﬁﬂtransverse process of C1 mauvlﬂﬁ'm
inferior 3239 V3 segment of vertebral artery (gﬂﬁﬂﬁ?&l vertebral venous plexus) %dﬂgll‘ﬁ’mﬁ"m 9zLfi% 9% origin
2809 rectus capitis posterior major muscle (C) LAY rectus capitis posterior major AL minor muscle 8anNanN
occipital bone AUH9ZOU foramen magnum naulun 1w inferomedial. CF = condylar fossa, FM= foramen magnum,
INL = inferior nuchal line, 10 = inferior oblique muscle, LGC = longissimus capitis muscle, MG = mastoid grove, OA
= occipital artery, OC = occipitalis muscle, OD = occipital condyle, RCPmj = rectus capitis posterior major muscle,
SCM = sternocleidomastoid muscle, SNL = superior nuchal line, SO = superior oblique muscle, SPC = splenius

capitis muscle, SSC = semispinalis capitis muscle, VA = V3 segment of vertebral artery

gﬂ‘ﬁl 6 (A) b AIFUNWI burr bole WAz skull flap. (B) BAIAINNTOAWLAK sigmoid sinus WA transverse sinus WATAD
condylar fossa W& retract dura Lﬁaslﬁlﬁ% sigmoid-magnum triangle (posterior part of jugular tubercle) Tp!
¥nsnse i, (C) & meuuwIN154UA dura. CF = condylar fossa, FM= foramen magnum, INL = inferior nuchal
line, 10 = inferior oblique muscle, JT = jugular tubercle, LGC = longissimus capitis muscle, MG = mastoid grove, OA
= occipital artery, OC = occipitalis muscle, OD = occipital condyle, RCPmj = rectus capitis posterior major muscle,
SCM = sternocleidomastoid muscle, SNL = superior nuchal line, SO = superior oblique muscle, SPC = splenius
capitis muscle, SS = sigmoid sinus, SSC = semispinalis capitis muscle, TS = transverse sinus, VA = V3 segment

of vertebral artery
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g‘dﬁ 7 U AI3UNAINISHN transcondylar fossa approach

LAsLWIYBY occipital artery OA = occipital artery

¥N15 retract cerebellum ZWU% (gﬂ‘ﬁ' 8) identify
tosillomedullary segment of PICA (caudal loop) vie
LTI% recipient vessel @/ rubber band 1sTﬁiaﬁaamL§am
ﬂt&%ﬁ"l%ﬂﬁ'\‘l rubber band R7g gel foam L‘ﬁas[ﬁlopera—
tive field BWa% A feeding tube No.8 HafiU suction
(continuous drainage system) Ui unand ,P1289
operative field Inglsizinenisifunasmdenindenly
WxUaN86E cottonoid (50 9)

OA-PICA anastomosis

\fiBLa5es recipient vessel 138U3BELET ¥N1S
R OA 89NN IWAEAAY skin 1 ' temporary clip 7

“IB%2B9 OA 6[ ' heparinized saline 1% OA graft W{

g‘dﬁ 8 1 AIAINHAIINNLTUA dura mater WAz retract cerebellum v[‘lJ superomedial ﬂzLﬁ% cranial nerve (CN) @:ﬁ 9, 10,

11 0812

j Al
Feeding tube

31Jﬁ 9 1L AV tonsillomedullary segment of posterior inferior cerebellar artery #HI9INNTS 8/ silicone sheet WAZINY

feeding tube (continuous drainage system)
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winwazl ' temporary clip 8nfanwinany wUanee
99 OA vinstanzuilalfiasouuas adventitia aan
a1nUane OA g1UsENM 1-2 cm ArUae OA LT
U fish mouth ABARYINYN 60 BIAT UATHRATNLWI
naaAdanlsANEIT YN (a = b) (SUA 10 Uw)
tezauresviaaniianmnae gentian violet LASEH nylon
9-0 ‘Vi%ﬂ 10-0 1% E]\TLD% ﬁﬁ]ﬁﬂ?ﬂiiﬁﬁ\ﬂm 5 cm
Lﬁuﬁlaguﬁy’q 09%09Ua18 OA (heel UaT toe) AINTH
anUane OA 181 operative field TALNANU recipient
vessel U8 gentian violet Ut recipient vessel USL3eu
‘lelﬁ]zﬁ'] arteriotomyel ' temporary clip A% proximalllae
distal RauSIfiazae 1D arteriotomy A28 FNWSe
microscissor 81LNAU a + b ﬁ'lﬂ'liL?]U stay suture
US1Ial heel waz toe faw wazfuuSmfiniasie
interrupted sutures (U7 10 a19) Tnewenealsfifn
intima-to-intima suturing ﬁéﬁmmglmuﬂiunﬂﬁ'm
&7 818 temporary clip ﬁagj 'uUaneaas 0A T
\iougAusians anastomosis Wiiallasiwbanlnadan
Lﬂ”’lmﬁ stump 6139 OA graft (aEIIEmW N15LAR graft
thrombosis) ‘-\]’mﬁ?%ﬂﬁa&l temporary clip Ut recipient
vessel % distal WAz proximal ANNEIAU USeLi leak-
age M99 anastomosis Lﬁﬂi&iﬁﬁ;ﬂ%uﬁj Uaae tempo-
rary clip A59 IMAKLEE IWUA18289 OA ANNAIAU
UgeLin patency 284 bypass 28 microdoppler LA
indocyanine green (’g‘dﬁ 11)

Definite treatment of aneurysm1 o

$18997NN15Y11 OA-PICA bypass b 33438USD8LA?
39911013 definite treatment A54Wes AW laad T
vertebral artery dissection 2VINIT proximal occlu-
sion %138 trapping ﬂiiﬁﬁﬁ intraoperative aneurysm
rupture (’gﬂﬁ 12) wadudw saccular aneurysm fivin
neck clipping

Closure

¥Mn15Ua dura taeld muscle patch graft ﬁNIﬁlﬁl

58U OA graft Wit NwaaU dura baelaliumaninly

31]17; 10 5UU% & M9 fish mouth trimming ARUATE graft
VYN 60 BIAT WAZARBINLWINADALER LY
AMHEITINAY (53 b Ihenviiu a)
sUa9 u meszezn1sUnida dnidavingannaau
naamLdan (A) WINAU 89VI289AITNAKIZEY
BaOALHER (a) [A=2a] &INLI% stitch FBAAU heel
WAz toe stitch LHUGIW recipient (C) MNAU
AINRUIZDINADALADR (a) [C=a] 3x8ZHIILARS
stitch (B) 111U 99LY1N1289AITHAWIADINADA
\Ram (a) [B=2a]

dura unwaaL8umINUNG 219 skull flap lalvinm 0A
graft L§‘1J suboccipital muscle Lﬁ%ﬁ’%’ﬂﬁ’ﬂgﬂ%

° 1 a & o i a
ALAWBILEN LEUUR skin BANUNG
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31Jﬁ 11 1 AYATNNBWLAZHAINISYIN OA-PICA anastomosis OA = occipital artery, PICA = posterior inferior cerebellar

artery

BA

PICA

VA OA

A

BA

PICA

VA A OA

B

g‘dﬁ 12 U By definite treatment of vertebral dissection. A L R proximal occlusion of aneurysm. B U ®4 trapping of

aneurysm. BA = basilar artery, OA = occipital artery, PICA = posterior inferior cerebellar artery, VA = vertebral

artery

Results

AINNTISNUNIWLIY LT BN DUNE IR IUGLE D%
Nguw1ew 2558 HuRawsWIIAN 2560 WUy
waoadon xaslUenaeidnsunsEAaTonan 300
518 WU 7 518 leSUNTSHNGA OA-PICA bypass
L‘ﬁﬂ‘%’ﬂu'l vertebral artery aneurysm WLae PICA aneu-
rysm lagsneazidendayaniondnnaosfUisuasng

nssnunlagnsusanlilumisned 1

moegwilossien 3

dUhemdgeang 55 U anlsswenunameainisnas

Raunaw usnsufilsswenuia WENS grade 5 CT scan
WU diffuse subarachnoid hemorrhage (SAH) %1 CTA
NU V4 segment of left VA dissection (pearl and string
sign) ;e PICA origin agi‘u% dissecting segment (gﬂ‘ﬁ
15) TA5UN15HAR left OA-PICA bypass with proximal

A

occlusion of aneurysm ¥aSHBANUIBHILAUS NEIA
3 I¥o1mnsnne "eene Ta# focal neurological deficit
WRnE% CTA NEIRNAANUIN dissecting segment 118
TURSIHILIAW proximal BAINTSEAGATNA 1 LazHIe
Tuvannanieln 7 SunasnisHIse bypass graft &

patency A (3U1 16) 13l cerebellar infarction Uszae
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1 LABWHAAINIARAN GOS = 4 N1TONAWBWILAL

2115 be

moaguglousien 4

Uaendeang 54 U anlsowe1unasigain1snas
Raunam usnSUAlsenenu1a WENS grade 4 CT scan
WU diffuse subarachnoid hemorrhage (SAH) W&z in-
traventricular hemorrhage at fourth ventricle 1 CTA
WU saccular aneurysm U138 left PICA origin lag an-
eurysm neck ARAIMNATIILALABUSIIMININNTIASS
wite29t *us8UI9289 PICA (gﬂ‘ﬁ 17) \iegannas
1 'ARUT aneurysm neck a'mﬁ’flﬁ’l,ﬁmn'ﬁqﬂﬁmia PICA

origin b6 39¥NN136NHR left OA-PICA bypass AINAIE

o
(%

. . s 1 >3 w1 [=1 s 2= a2
aneurysm clipping WadHAREUIBNIZAUF NAIRYH

Qs

9= a & o 1
Tad focal neurological deficit tWHAYW CTA HAIHNIBRA
WU aneurysm ¥l bypass graft # patency # (E‘Uﬁ
18) 148 cerebellar infarction Ussana 1 LHaunra

1 o o

HIBRN GOS = 5

moeg0UsusIen 5

dhemdeang 52 U snlsswenuiamieainisnam
AAUNAW WINSUNLSINE1U1a WENS grade 4 CT scan

WU diffuse subarachnoid hemorrhage (SAH) laawu

thick subarachnoid clot ‘ﬁ left cerebellomedullary cis-
tern ¥i1 CTA WU V4 segment of left VA dissection (pearl
and string sign) ;e PICA origin agiuu dissecting seg-
ment (5U7 13) 1#5Un"56167 left OA-PICA bypass
Lﬁ;a\‘iﬁ]’ml,ﬁﬂ intraoperative aneurysm rupture ﬁaiﬁvl,ﬁlﬁ’l
aneurysm trapping naSH1AREUBARS NAIE ndw
E]'m’l’il,l,az‘lf’lv[ﬁ Taidl focal neurological deficit CTA
HAINIARNUTN dissecting segment ey bypass graft
§i patency & 18§l cerebellar infarction (gﬂﬁ 14) ug
wuirfnishedefiunanidn 1¥nnssnuisaeen anti-
biotics N1IVABALABAAILAZ wound debridement

1 o o

UseNl 1 LADWNRAINIAAN GOS = 5

Discussion

Tnanalunsulla skin incision ladnguuuule
MU retrosigmoid vi38 far lateral approach Nnae
1 v a [~ 1 1 @ v o 1
nalWAnn1sUIALRURAS OA taNINAWaEYILY LN
101504 N T% bypass graft bo MNSRNNISHIHA
#lan1 \Am PICA occlusion n1stanz OA wiuliiiialed
Uszlegstiinandniniefinnug ey

neyua AR lANI9HIs R bypass Usz U

AN “W59A8 NS LURLAIANISUNIUINEYIINS anas -

tomosis (bloodless operative field) Waz N13LA

sUN 13 gU85781 3. A N9 CT scan fawe16R B. b A4 dissecting segment of right vertabral artery Uag PICa origin (gn

F5%). C & MY right occipital artery (§NFS%). PICA = posterior inferior cerebellar artery
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gﬂﬁ 14 rgﬁ'J'JEJ'i’]Elﬁ 3. A 77 CTA %aJH6R OA-PICA bypass with proximal occlusion of aneurysm & B occipital artery
bypass graft (§NF5%). WAzWHI skin incision (W13 staples). B L A4 dissecting segment €9AILNADAE AT distal
HRINISHIAR T b (gﬂﬂ‘i‘zdi). C b B left occpital artery bypass graft Las dissecting segment wgluninam

WARINISHIARIWN 7. OA = occipital artery, PICA = posterior inferior cerebellar artery

g‘dﬁ 15 A Uae B U A9 diffuse subarachnoid hemorrhage e intraventricular hemorrhage. C 1t 74 left occipital artery. D

Wae E L MY saccular aneurysm 1 origin of left posterior inferior cerebellar artery.

o I o ) . ) v oA = 5,12,13
ﬂ’lawmﬂmﬂ%msmmm (high magnification) b WLADRAYUSEATISHAN

o & | o o ad o ) S |
WONIMNWLIIWBYNUAUNINABY bypass graft Niae n58l#1vi1 anastomosis TN 149 OA-PICA anas-

'
a

sanu1 lnelawizaenede occipital artery ARAMNGU  tomosis 9 "MATYAB N5 operative field THAWN A

o a 3 a 1 o ) . . .
?jaumﬂmammmﬂmiﬁ/[am WIRNISUALAURD Iﬂ&lﬂ’lil,ﬂﬂl,ﬂ% skin flap &% multiple-layer dissec-
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gﬂﬁ 17 Q"\‘J’Jﬂﬁ 5. A U8% B I AININW subarachnoid hemorrhage Tt CT scan. C 1 m4 lefté occipital artery (Qﬂﬂ‘i?di). D
WAz E U A9 dissecting segment of left vertebral artery 3% proximal (gn#sLan) waz % distal (gnesing)) Ao
origin of PICA (ﬁ?gﬂﬂi) PICA = posterior inferior cerebellar artery
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Un 9 avun 1 unsan - Ugugw 2561

tion of suboccipital muscles ﬁwﬁmﬁlﬂam’mﬂmﬂaa
muscle bulk ‘L%nm‘i‘ﬁ'lﬂm skin WUU linear incision
wians@MUand aiie LUy myocutaneous flap 8
ﬁg(‘lﬂﬂiL‘TJﬂ suboccipital muscle Liﬁluﬁy’%’]mumﬁﬁﬂ’m
ylRdnesani1siatz OA uazinavinliiin muscle at-
rophy Ra8nINNSEAT AIE1289na N e lAEAS
asanlavnldAnnisuimduse muscle fivers”

fn15Anwlw cadaver wuiin1sianz oA lmeld
“reverse-C” shape skin incision Ine '?ufﬁﬂagl:ﬁ mas-
toid process ¥inl¥ 1x1501a12 OA [sae19d
Usz"nEnnuaziinnisunaiiureviaeniianitaanin
skin incision LWUU hockey—stick5

Skin incision LbUU “reverse-C” shape ﬁﬂ’J’INLAEN
RON15LA skin ischemia lAgLawIzd1g1uaa9 skin flap
WAY AITRI9RALUAS skin incision 1T% “L” shape
ilhgiuaas skin flap ndrendiuazlsiiatlewi skin
ischemia nnsuudpornandndrondis™’

Fo1"graamafiafiae nsfuRwnaaLanauLEn
Mankuldanannniuaznisifuldunnlaelaly
Wndaein (water-tight suturing) uennndn awali
flan1 1im CSF leak 8BNINAUNAKIGALANIAATN
wananiigenalwifia potential space ¥1NNIINT5

1JAKUU myocutaneous flap inl#lanT n15LAm fluid

' o
o =1 v

o o ' o & 4
or blood collection mmamv[,ﬂumimmamwmu 2]

Tnesialun137in OA-PICA bypass Wazvin definite
treatment 518 aneurysm ﬁﬂﬁ]xﬁmiqmﬁ origin of PICA
Feanavinliiie antegrade thrombosis €43 perfora-
tors ﬁagju%nm proximal PICA vinl#gUaefiannisaas
lateral medullary syndrome "’Z’}G‘W‘U 1 iﬂﬂiuiﬂﬂﬂﬂuaﬁuﬁ
(3187 2) wananiiu Q’ﬂqaswﬁé’qﬁmmidamm
20042% 89TNVAINTTHAR IRELanTEBanLTININ
N3142%297 {1381 wikyg1uine1ainaInn1521e
LHaRUSLIMN cervicomedullary junction ﬁauﬂuwam
91NN19QARAWEE anterior spinal artery 310 aneurysm
clip 1380172 cerebral vasospasm4

N195nW vertebral artery dissection Tw15a¥nle
ﬁgﬁ‘g trapping10 138 proximal occlusion of parent
artery11 ‘lmwmmjﬂwaﬂ’uﬁﬁ%ﬁ% proximal occlusion
Hw ausnn Sifles 1 518711958 trapping 1ipeand
intraoperative aneurysm rupture ﬂ’lﬂfﬁ% proximal oc-
clusion 1H150¥ 1A dissecting segment el
vanaals Felae wlngaznielundonisinsanud
fiifes 1 s1efinngluune undenisdiianuiiuas
welunonanniels 7 TWnaen1skee (delayed an-
eurysm thrombosis) “WikWg1%319719LiR1N "3 clip
occlusion agl:ﬁ’lﬂ%’m dissecting segment NnuAiwly
nint ' clip Wamnu dissecting segment N'm‘ﬁl N7

Wi leea1avilA dissecting segment nneluls

gﬂﬁ 18 rglj‘l'J'JEJ'i’]Elﬁ 5.A I B9ATN CTA BAJH1HR OA-PICA bypass with aneurysm trapping WU dissecting segment

nwelU. B WAz C L A9 occipital artery bypass graft (gﬂﬂi%). LA skin incision (i3 staples). OA = occipital

artery. PICA = posterior inferior cerebellar artery
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thrombosis

5UN 19 W AINT5LAA antegrade thrombosis ¥AIIINNTTHT proximal occlusion of parent arterydInNgw4] Blind-alley

formation 1%A135n8" vertebral artery dissection. A N6l PICA 88nann dissecting segment. B n5tl PICA aan

distal fi® dissecting segment PICA 1w flow outlet. C N8l PICA aan proximal h) dissecting segment. PICA =

posterior inferior cerebellar artery

uinasn1sknsa Feanlant n19uRA postoperative
aneurysm rupture nabnNI1sLAR aneurysm thrombosis
BAILINNTISNN proximal occlusion 813LAAAN “blind -
alley” formation R antegrade thrombosis "?gll%v[,ﬂ 09
dissecting segment aufauSanifuawslnanafiazidu
flow outlet 1% PICA ¥138 vertebrobasilar junction (s
19)" §loeann dissecting segment 1w iz
Unadesanisuan'® Snnansdifl dissecting segment
fimwenaninyinlilane distal agdnnie g wis
AgN183N1A2aY distal part of vertebral artery q
ANEINABNTSLENE ¥l¥inIsT | clip Lﬁaqmﬁm distal
Ao dissecting segment %wyinlae1nuazo1afing
L B9aNTISUANSZ1IN9NTSHAGA N5 proximal oc-
clusion of parent artery Tﬁ'ﬁmﬁu aneurysm N'm"?'i B
S0 uaERfanNenieenuaz IR namAeniunisrh
aneurysm trapping

Tunifﬁ‘ﬁ vertebral artery ?Tﬂaﬁﬁaﬂ sacrifice WU
ﬁ?x‘l‘ﬁl dominant ¥i58 contralateral vertebral artery Y
FwIALEn a19fiAa sefiazyinl¥iAe brainstem is-
chemia bA#&931N sacrifice vertebral artery14 kY
WI15841¥" preoperative balloon test occlusion (BTO)

AINTI1BITWAIING - €991AN15Y1N BTO AD 3.7-7% WAz

false negative rate WNAU 7-22% 1wnSe internal
carotid artery Iig_gationm‘17 $39813W315847 collateral
blood supply 11 preoperative vascular study
steinberg'* lsisne91un195nwngdUae basilar
apex, basilar trunk LLag vertebral artery aneurysm I
201 s189ilsl 1815a% direct clipping 1a Taen1svin
occlusion 283 basilar artery %38 vertebral artery
Tudwangihefildsunissnulag basilar artery oc-
clusion WALARM ischemic deficit 131% 3 51811 51
518 (5.8%) Imaé’ﬂjﬂﬂduﬁﬁ posterior communicat-
ing artery (PcoA) 11 84819zwIARINNIIWSaLAfU 1
findiuns wonndieainnsdifiaziiin ischemic deficit
NN (26-45%) Twneaulilassyseazifen
35l fetal type of PcoA aalauazsnwInisne
9INTDYARINAII019VILA 1NITOAIAALLANTS
LA ischemia ¥i84AINANT sacrifice vertebral artery
iﬂﬁﬁﬁﬂiﬁﬁ? §1 contralateral vertebral artery awim <
1 finfumIuasfl PcoA 2516 > 1 RaBLNASHI 89919
13861 contralateral vertebral artery 2115 > 1 NAALHAT
WAz PcoA 2wm > 1 Aadinmsegeiaeniiedne axdl
Iaﬂ’l LR ischemia ¥&991n sacrifice vertebral artery

WiaztpanImsainy 5.8% lnagAnwsHAINLE®
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11 PeoA fisinanfiansansinlanasiBuadia fetal type
’Luﬁwuéaﬂ’uﬁﬁﬁwu@ﬂmﬁﬁ brainstem ischemia
89N sacrifice vertebral artery é’ﬂ?ﬂ“f;ﬂi'}ﬁlﬁ con-
tralateral vertebral artery 2W1m bd3iaenI 2 Radiuns
finttesefionie 2 fafiwnsuazlald PcoA 11s a9t
wanNWHoaNnIalTadwit 9195 flow pres-
ervation bypass Wioaalant n151fA brainstem is-
chemia L2%% vertebral artery reconstruction Iﬂfﬂﬁ ra-
dial artery graft (RAG) 8911 V3 segment LUé distal
V4 segment (V3-RAG-V4 bypass) n38ld RAG Aaain
V3 VL‘UQJ\‘I P2 segment of posterior cerebral artery (V3—
RAG-P2 bypass)11

Conclusion

N19L812 occipital artery bagldinAdia “L” shape
skin incision LAZ multiple-layer dissection of suboc-
cipital muscle 'ﬁﬂ‘ﬁl THNI0LANE occipital artery "’Z’%\‘i
fimndudauninnisniednialaedisldgeainuas

14190507 patency 289NABALASR LI LAABNINRE
717119 anastomosis 5ﬂﬁy’\‘1€|'\‘lﬁ’ﬂﬁ surgical field ‘lelﬁﬂ
WnEWNINZY 1i11¥N15911 anastomosis iU PICA 8
ﬂmugnﬁaul,;iue‘ifmfln?iﬁu 96819 patency rate 289

bypass graft ﬁf%m\‘im’mlﬂ A28
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