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Aneurysms of Vertebrohasilar Circulation in Korea

Sun Ho Chee, M.D., D.M.Sc.

Department of Neurological Surgery, Ewha Womans University School of Medicine,
Seoul, Korea

This report is made to investigate the clinical trend and actual conditions of
vertebrobasilar aneurysm surgery in Korea. The author reports a series of 4 su-
rgical cases of vertebrobasilar aneurysm not located at the basilar bifurcation,
one on the basilar origin of the superior cerebellar artery,two on the verteb-
ral origin of the posterior inferior cerebellar artery, and one on the posteri-
or inferior cerebellar artery. Included in this series are all the cases of ver-
tebrobasilar aneurysm operated upon at the umiversity hospitals, Seoul, Korea.

Regardless of the clinical picture, an initial four- vessel angiographic study
in all subarachnoid hemorrhages should be performed to visualize the post-
erior circulation and particularly both posterior inferior cerebellar arteries.

It is the author’s conviction that the microvascular anatomy of the poste-
rior part of the circle of Willis is important in vertebrobasilar aneurysm surgery.

The author realizes that vertebrobasilar aneurysm surgery is technically

more demanding, since use of the operating microscope and familiarity with

microsurgical techniques are essential inits execution.
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W# sl ARBEEL (surgical approach) o] o 8¢
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(operating microscope ) 2| FEEERAIFEA o] A 25
Y3 2% FiFEEMES FAT NS E4LH(cer-
ebral arterial reconstruction )8 Wo] #a g nf
A X Eﬁ%{éﬁﬁﬂ%ﬁﬂﬂ(microneurosurgery) =
Wik RES ASSA =Y ﬁa@t;amﬂ 191
NAB B ommess EAsH A st

1972 £ Krayenbiihl o 950 W’ o NEE
of wfe BEMEFWNY HRE HE5Y 2 2F Gu
idetti® 9 Hollin %™ & Firspene ez M
PRBFRS 22 £RE #52 o ok

i Yasargil %% Ve MERETERAA Fi
e S RIS BEEAER FIEETH( pterion-
al approach) < BA#sle] ol ol kT FME

UEFE 19%° BEnM #EE 9k

EE= j(ﬁ’ﬁﬁ‘f*ﬂﬂ?“ﬂ WERE e SRS
ol e "AEZ AR —m\Ee 7 #EAY T -
EIE#K 2 ﬁlﬂ%%??ﬁ«l mIRKSBE 2 1 EREE
Ess] Ssked Mg 5 ERAE #HEARE
HEY BAE Ao KT EFFA

A s ALY REMKY MRAREHEA
%%5%“}‘””4 SR olSE9d s s W F

£ wpolch,
x® B Hik

1973 4581 1976 F 712 A£¢ 5 ERAE
MRAAREHEANA BH-EEHKRS HikEE 2
Wrs)ol FHEMEANEEE (intracranial approach)¥ #i
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2E BEAA BRI —FREHREX (transient
loss of consciousness o, gl BHEZEN (lu-
mbar puncture ) o] A IXENERE T K1 ( subarac-
hnoid hemorrhage) ol FERAEIYl 2= 45 HE B AR 4%
Fiol A FH-EESRS BRET B 9ok

BHE el FeTikeE( preoperative condition) &
Botterell 2| ﬁ%ﬁﬁi(modified grading system
of Botterell) | ke 1, FHRIRAR( post-
operative condltlon)% "# % (excellent)”, "B
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EEHRE A4 HEBIR-ENEESRESE(ba-
silar- superior cerebellar junction) ol 1 #i7}
£=Q 1 FHESRS 1 SR AE BESR-BT
NI AR FE 43R ( vertebral -posterior inferior cer-
ebellar junction) ol 24 2 BT/NNEIRA 141
7} && RAE= Y (Fig 1),

Table 1.. Vertebrobasilar aneurysms treated

surgically
Basilar artery 1
bifurcation 0
trunk 1
Vertebral artery 3
Posterior cerebral artery 0
Total 4

Basilar
bifurcation

Post. cerebral
Post. communicating

Basilar-Sup,
cerebellar

Distal
Post. cerebral

Basilar-Ant. Inf.
. cerebeilar

Vertebral junction

Vertebral-Post, Inf,
cerebellar

Fig. 1. Numbers and sites of vertebrobasilar aneu-
rysms operated on directly in Korea.



Fig. 2-A. Preoperative vertebral angiogram showing basilar-superior cerebellar aneurysm

projecting to right.
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Fig. 2-B. Postoperative vertebral angiogram showing
partial obliteration of aneurysm.
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AR (central facial palsy) 2 ZEAUREHE
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(Fig. 2-B).
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Fig. 3. Preoperative vertebral angiogram showing
left vertebral-posterior inferior cerebellar
aneurysm.



Fig. 4-A. Preoperative vertebral angiogram showing aneurysm of left posterior inferior cerebellar artery.

FilaTel 2@ Hlmme ¥ SEHMZEH fikel T4REF (inferior loop) @k EfREF (superior
FyA S HES 108 o149 =h loop)ake] ol 4 BRI -1 TERS 4 oH( Pig. 4-A).

BIHEELE (posterior fossa approach)ﬁ) LR

Whomn EMETFAA BEDIRS BEMPAESR FHATA 3@ HimS EEBRSA T BKMME
(intracranial ligation) & &M%t B FER 9 - 100l g Bt

FNHRAE BHER RS IR RE (sp- BOEEEL:C 24 KIMAE Fol4 Olivecrona ¢
astic quadriparesis) 7} FEs ¢ o). FRERT= kel s sy
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Fig. 4-B. Postoperative vertebral angiogram to Fig. 5. Preoperative vertebral angiogram showing
show slipped clip and aneurysm left vertebral-posterior inferior cerebellar
not obliterated. aneurysm.



Table 2. Summary of cases
Case Age Sex Anegrysm Interval* No. of Grade Methods Adjuncts Course POSt_Op Result
site bleeds angio
1 37 M Basilar 10 days 2 v Heifetz Hypotension Confuse Partia- Poor
trunk at clip (70 mmHg Rt, C-3, liy ob-
origin of Subtemp- 2 hrs) Lt. C-7 literated
Rt. superior oral Microscope (central)
cerebellar palsy
artery Lt. hemiparesis
2 24 F  Vertebral 10 days 2 I Vertebral Hypotension Improved  Not Excell-
artery at ligation (80 mmHg  mental done ent
origin of Posterior 2 hrs) state
Lt. PICA** fossa Spastic
quadri-
paresis
3 53 M Lt PICA** 10 days 3 1 Olivecro- Hypotension Alert Not Excell-
na clip (60-80 mmHg oblitera- ©nt
Posterior 1 hr) ted
fossa
4 44 F  Vertebral 9 days 1 111 Muscle Hypotension Drowsy Not Poor
artery at wrap (80 mmHg Lt. C-6, done
origin of Posterior 2 hrs) C-7 palsy
Lt. PICA fossa Spinal
drainage
*  Interval from last hemorrhage to operation, **  Posterior inferior cerebellar artery.
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rade I 3 HHEBRBES A ARERIRK-%T
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REHEREE 24 EMF> BB S (spinal
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(abducens palsy) ¥ BEHEMEFE L #iss ool
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tuous dilated S-shaped atherosclerotic vess-
el ), BIERIREIRHE (spherical aneurysm) 2 (C)
FdnakE T dimmel mekR DNERBARE (small sac
cular aneurysm) ¢ 3EHET X431 EEH
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f%# (brain stem) 3 R (cranial nerve) 9
FE#EE (focal sign)E doictu 349+
NERBIREE EE&HRSE (basilar bifurca-
tion) ol A T A= T A e REBHRE,
BHEENR 2 B ANEIR(posterior cerebral arte-
ry) o Taigel EmEel RB4Esn L/NNERS
TAMBIRE BRES Rtol =2cn stand
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28 A-BINRIEENR (four- vessel angiography)
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BETdHm TS YT BRESIRBEMR A B
EESIRS BREST fERE

ALY BTHE-EEDRS BRES M iR
S el EEREE TR O A BEEEA T oA
WEERERS BRE Kool MEFAHMmntra
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2 Z55EMkEERE ( communicating hydrocepha-
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Drake ' 9= mis ®5 Hol FHE BT &
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REHETFZ BRE BES Kot Bkl
aA =80 Hx Z}dez s 19624 Bk
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mmHg )3 #iAkEE (2.5power loupes)eojrt Fifi
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Fimataety

McMurtry%;zg thespr o] (KR (moderate h-
ypothermia, 28°~20°C) FolA MEEIL(circula-
tory arrest )& %29 % REDKRS DREE
g shg o},

Yasargil % Y& mEsiRSEH BRA X
a FRENsT whakEe bEmag Y g
e ol (KMmF(moderate hypotension, 70 mm
Hg)€ FiAstdn MNEWSKETE (basal suba-
rachmoid cistern ) 2 %8 NEBE S HediAlzek.
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ating artery) 9 HES 48 HRENHKEE
fEgkare 7 % Willis Be HMmERHYE (micro-
vascular anatomy) o] EEME mFIAL
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Fig. A-1. The normal posterior circle of Willis (54%).
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Fig. A-2. Hypoplastic left communicating artery (26%).
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Fig. A-3.

oplastic posterior communicating artery) st f&
RE ] $ARMENRISE (fetal type of posterior
cerebral origin) &% RBIstm o) 28 A
o web 5AAE(Fig A-2~A-6) &2 K53}
ek -

E% % Willis B BREERS B lm L
ol HEBRSELL HIAEEIR AL S
ANEBRSEH(P- 148D o BER BXEHRIE
#Zao a2d(Fig. A-1).

EEHRIERE KE-hKEASEH (pontomes-
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e 3 RimolE AR o

P-14M5e FoEE BKZEAEK(thalamope-
rforating artery) =} %IR#EEK ( posterior choro-
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RE RSB EERS EEl 1m RIT E
B(Fig A-2) °lv BREAES RAMIRERN A
= BAREKe] HBREHIRe 2 FlEEEHA (m
ajor blood supply) S w1 #HEHRS EEo]
P-1489 EE2el 2ch(Rig. A-4).
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s

Bilateral hypoplastic communicating arteries (6%).
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ol Ol 259 —fdA EihTez FHRE
HBREEG A KT LEs) getn shgloh(Fig
A-T7).
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SRS BIEA frEshe BREE 1EHC 55
T HEE BEFYAc: Headd.
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BfRme B we (DETFEEE T s
s 0V 00D gyame iR ek (transclival
approach) ¥ B u mmEsAEs FEmgrn Y
o] FIF=L gk

WEAFEfES 4 A5 FEEEEMH ( subtemporal
craniotomy) & ¥EfTSIL MIEEZE(temporal lobe)
< FH|gHE /NMKEDE (tentorial incisura) ©]



Fig. A-5. Bilateral fetal origin of the posterior cerebral artery (2%).



Fig. A-6.

Fig. A-7. Varjous types of anomalies of the
circle of Willis.

U Haie w ST MMRES sl BHIRE
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Drake ! V= BESRSHES BREE T2 B
MR 3438 (vertebral junction) 74x| &l BEER
B frEste BiRE BANEIRS BRREA X
e ) ﬁﬂﬂﬁ’ﬁ%i&&%% Fl A ghul BB EHER 43 5 352
EfREE N A BIIRETE (aneurysm neck) ¢ [LiEg

A BREES X #RE % 29 Mayfield
o BfRERTE #EREY L (Fig- S-1) #Fo=
s Ao HREE MEME (interpedunc-
ular fossa) <ol zo] 23 9ol A FEATMRSE
e BT BAMEBRS AiFor #ilsla
FIFsol WM (crus) & Bhoz EfEsld FAEK
AT BREES BT % BiRERTE A
A sk (Fig. $-2).

Drake ! ¥ o] fkslwl BHHBIR-% T/MRBRES
Woll FH: sl THHEZAR (lower vertebral arte-
ry) & BiREE BEBEEI Kl Bhel
fested o EfRE = BFHERE (cervical spinal ca-
nal ) o}v} K#EEHF,(foramen magnum) &  Fijfl
Mol 4 &1 R (dentate ligament )  FiFel
frEgre 7 o] HRWHE SO PREH=
BliA"d 4 sletn sk

SIECREMBEEIES 19664 Stevenson Z Y o) 4
HAZE(clivus chordoma ) Fldl4 HEder 9
I 1 Wissinger %o FHRESRS (lower
basilar trunk) o BRE 1 FR-& A

Drake " V= flme) F1/34 (B HHEHRK
o] BIRE s FIEE T ETEANA BEERED(jugul-
ar tubercle) o Bgfidl 7134 Fho]l o®x &
FEEiEd A B 4NEEEE R 3k



Fig. 8-1. Exposure and obliteration of basilar bifurcation aneurysm.

Fig. 8-2.  A. Posteriorly projecting bifurcation aneurysm.
B. Exposure of neck with traction on posterior
cerebral artery and retraction of crus.



Method of utilizing the operating micro-
scope during transoral clival exposure of
the basilar artery.

Fig. C-1.

Transoral transclival approach to
vertebral aneurysms.

Fig. C-2.

o] HHFEES o T olHEE MERMENEY FH K
WEset . FRI Ak

MERmELIESE FREBRET A BT
(Fig. C-1) K[EUIBAMA (tracheotomy ) & HifTsHA
Fi & THTZE ( postoperative laryngeal edem-
a) ol ol B2 E wamarg o W,

. o (Fig. C-2) o4 BE#EE (atlas) o £S5,
Bk ek (odontoid process) % fZE(clivus )
F Bely @RS Bkl BlREE BHAL £
Qi Fikte MEEEE I AR ( retropharyngeal
pseudomeningocele ) v NEFFERE(cerebrosp-
inal fistula) & BA1ES17] $lste] BHedekEk < &
1B ety aot.

BREARSE LTRETSS Bl Yasargil &9
Vol ool BEREE A2 fEReln HEEBRE
el FRM N o WX+ HAS

Yasargil & M & olfiRol 4 EmHE Moz o
30° =8l A ERE(malar eminence) 7t &
LA EEE FEEstn BEEH (hair line) Fd4
HEWE T8 g7 2] SRR (curviline
ear scalp incision) & fnstdeb(Fig. Y-1).

“elolotE = 7 o B (bone flap) & FIH
92 ¥ EE(sphenod wing) o 448 1/3 =
B & Ei# (orbital roof projection) T KES
% EES 3MY HW(limb) S s3] HiRvIBE B
Hetd = Fig. Y-2).

WIE AR FEEAES NE M3 ERiEr
#: (tangential approach) & 24 #H##E (optic

Fig. Y-1. Skin incision for craniotomy.



Fig. Y-2.

Fig. Y-2.

Fig. Y-2.

Placement of
four burr holes
in a right sided
craniotomy.

The bone flap is
removed.

The view follow-
ing drilling of
most of the
sphenoid wing,
projections  of
the orbital roof,
and part of.the
rim of the zygo-
matic process of
the frontal bone.
The broken
lines outline the
dural flap.

Fig. Y-3. Larger space medial to internal carotid

artery.

Fig. Y-4.

Larger space lateral to internal carotid

artexjy.




nerve)s PHEEINR (internal carotid artery)#ho]
oA 5 ~10mm2 ZEfHe]l glow o MREo=E AT
R¥ste n(Fig. Y-3) WEBR] QAR %
E5o glowl AEEMRS QA o] Bkt $£3
e 4ol o Mo 2 S B o™ (Fig.
Y-4) REFHIRS] WMEEMl 25 KA 3
Btz 8 4 BiEzie] DMXER (tentorial
edge) S 3~4m HIEET % BHEST R
(Fig. Y~5).

B BARE EEEEEC (K3 BT S
EPiEE ) A RESSESIR, P-1 58, LED
AR 2 RAHP-150S e = 9ok
(Fig. Y-6).

Yasargil % ¢ gESRS GRS 54T B
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ol ket FiEHERo]l HHE BREES HE
S P-1 ¢ FABREHDE FaMAA B3

Fig. Y-5.

Fig. Y-6.

Microanatomic view to the distal basilar bifurcation through pterional approach,



Fig. Y-7. Surgical procedure of unusual case of large bifurcation aneurysm.

#3519 o (Fig. Y-7).
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I 19674 Wissinger g1 g EEBRSY ZRE
of & MEEREmEEEY WEs 24 Rand %7
o BH-EEBRY BRE HT BEMETHR &
Bol Mo zH HH-HERRS DR Bk
EFEHR BHEME REIADIY L 19754 Yasar-
gil %) FEEET BREAEE FEETE
s o) FHFTRo] A Hb= Yo Table 3).
EHO| EHEAIT 1 Hlel A FAEmeES FE
Qo b /N Blo) 2 FAEER ) R S o
Yasargil & & BEBRS B BIREE A A
WEE FEEES BASD 0pe EEh Afd 4
BIREHT O Bl Wistd ol WHEAREE
EEEES BTYYE 080 B AT B
el 2] REHll A BIRERT S Bl A5 st
2 FiRdtn FiHtk £FENEH (quality of surviv-
al) olu} BT Bt ® WMEAES [ TEER
ol kR pio] BHNYLE WA vl



Table 3.

Vertebrobasilar aneurysm

surgery by year

Author Year Aneurysm site No. of cases No. of deaths
Schwartz 1948 first deliberate attack — —
Drake 1961 basilar bifurcation 3 2
basilar trunk 1 —
4 2
Jamieson 1964 basilar bifurcation 7 5
basilar trunk 3 2
vertebral artery 5 2
posterior cerebral artery 4 1
19 10
Drake 1965 basilar bifurcation 7 4
basilar trunk 5 1
12 5
Wissinger 1967 basilar trunk 1 —
Rand 1967 basilar bifurcation 1 -
vertebral artery 1 —
) _
Jamieson 1968 basilar bifurcation 4 1
basilar trunk 4 1
postetior cerebral artery 1 —
9 2
Drake 1968 basilar bifurcation 12 2
basilar trunk 5 —
17 2
Drake 1969 posterior cerebral artery 6 1
Drake 1973 basilar bifurcation 32 6
basilar trunk 18 2
vertebral artery 6 1
posterior cerebral artery 7 2
63 11
Chou 1974 basilar bifurcation 20 6
basilar trunk 5 1
vertebral artery 5 2
posterior cerebral artery 3 —
33 9
McMurtry 1974 basilar bifurcation 12 2
Y asargil 1975 basilar artery 28 3
vertebral artery 7 —
35 3
Y asargil 1976 basilar bifurcation 38 3
Chee 1977 basilar trunk 1 —
vertebral artery 3 —
4 _

— 32 —
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