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@ ABSTRACT

Intracranial giant aneurysms (GANS), approximately 5% of all intracranial aneurysms, represent a subgroup of diverse intracranial artery
aneurysms (ANs) with a maximum sac diameter reaching or exceeding 25 mm. This size has been used arbitrarily to define this
clinicopathological entity because smaller lesions have been shown to differ significantly with regard to the rate of rupture, the incidence
of presentation with mass effect, and, most importantly, the difficulty of surgical treatment. And GANS also are a unique biological entity.
The goals of therapy may include protection from hemorrhage, prevention and treatment of thromboembolic complications and relief of
sympiomatic mass effect. The treatment of all GANs has benefited from advances in angiography and imaging, endovascular
techniques, intraoperative angiography, and collaborative advances in anesthetic technique, brain resuscitation and protection, critical
care and rehabilitation. GANs present formidable surgical challenges due to their size, management strategies, brain protection and
proximal control. Therefore dynamic and multidisciplinary strategy of therapy is optimally executed by a clinical team dedicated to
interaction and collaboration, these clinical team should include diagnostic and interventional nieuroradiology expertise and a technical com-
petence geared toward realistic and individualized therapeutic options. The author reviewed the literature for clinical manifestation, diagnostic
evaluation, therapeutic stategies including the method of brain protection of GANSs. (Kor I Cerebrovascular Disease 1:17-27, 1999)
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Table 1. Locations of intracranial giant aneurysm

Carotid 39% 42% 51% 34%

Cavernous 6 13 9
Ophthakmic 21 12 15
Pcom 3 7 5
Bifurcation 9 10 5

MCA 16 15 13 8

ACA 12 10 8 3

V-B 35 33 27 56
PCA 3 2 9
BA-bifurcation 7 15 21
BA-SCA 8 8
BA trunk 1o 8
VA junction 3 5
VA 4 16 5
Others 8

ACA : anterior cerebral artery, BA : basilar artery

MCA : middle cerebral aretery, PCA : posterior cerebral artery
Pcom : posterior communicating artery, SCA : superior cerebellat a-
trery, VA : vertebral artery, V-B : vetebrobasilar artery
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Fig. 1. Left : Precontrast CT shows partially filled thrombosed aneurysmal lesion. Right : Note the enhancing outer wall and the intensely
enhancing residual lumen in left posterior communicating artery aneurysm (target sign).
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Fig. 2. CT angiography shows left posterior communicating giant aneurysm,
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@ Fig. 3. MR angiography shows flow in the left posterior communicating
| aneurysm lumen,
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Table 2. Armamentarium of therapeutic options

1. Destructive technique : Proximal & distal parent A. occlusion
1) Hunterian of abernathian method
2) Endovascular therapy
3) Aneurysmal trapping
2. Reconstructive technique
1) Endovascular embolization
2) Induced intramural thrombosis
3) Open surgical exclusion of the AN
3. Combined technique
1) Endovascular & open surgical strategies

2) Microvascular bypass followed by endovascular of surgery

Fig. 4. Varieties of duplication clipping to reinforce closing pressure.

Fig. 5. Clipping of the aneurysm with reconstruction of the parent ar-
tery using part of the aneurysmal wall.
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Fig. 6. Bleeding can occur through the point where two clips meet
(arrow).

Fig. 7. Parallel clipping of the aneurysm (A) is more suitable than the
perpendicular clipping (B), which may result in a dog-ear formation.

NYs

booster (by Sundt)

serial (by Sugita)

parallel (by Drake)

R

tandem facing crosswise

by Tanaka

Fig. 8. Three basic clipping system for giant aneurysm.

Kor J Cerebrovascular Discase 1:17-27, 1999 23



MO ==l A=

nitol), Vitamin E(300 mg), steroid{50 mg of dexame-
thasone)E 1A1ZHESt FAFARBI AR SR A
& A7 B

E OE YAF suxvee] o2 T nAE R
o] AT gy &0 HF AfFol ol
o AR 29 4 R S YRS A 2 ¥
Auky 9 FAo] won] wF THRT AAFHUL o T
o Tl R migo] YU ERY JRE Ul steal
phenomenone] goiut 6% A9 2o 3P} 742
7FsAol Brhe 59 ©do] ottt aEsld HEdRe £
2 Y220 {7} 295t TFHA Yolx, H2A 9 ¥
g 2 AMo] dojuA] U= Hol melEr] AlAEPEA A
A28t LA o] NFHATE & 18T F =2 A AA
2(deep hypothermia)atll A& HEFE 1A A= At
A HEAS dog|x] gon, o YFH LR o] &HA]
= oy glon) whek L2 10°colslR THEA F AR
Yoz F Qlo|= HEtS Yoyl g tda 3, glst
o] o] AA) &3t H LFHAE doA AE AloklA

i
EE YA A AFES o] £33 F HEHF Ut
7= W o 2= Batjer®$} Scott®¥el] 23 retrograde
suction-decompression technique(Fig. 9), Takami &*
o] B.3% trapping-evacuation technique(Fig. 10) 2
23 2 SUF sl ekete el ol 8H7| =
gt

A4 age THF7 dEe X9 AEUs 2idse
Hunterian ®3¥ Abernathian Weol Sit}. o|%A A%
WS AZsA Hd F R HH2 A R RHl 2
Aol FAHEE A 40| glojxitke o] &H WAl
B2 713 3 B htol A AaEojol AL Tt
Aol oL} W9 o] W g o] 88 A FH P& F3l
U E 571 A% fRE & o, =g A 2
7 og) MEL FEA S| TAL /IR e &
Aol st oA Feio] obd ¥ X =¥ (endo-
vascular therapy) 22 AEHE A 7]= Bgol 1970
%ol Serbinenko®$} Debrun®ell 9J&) 7fE=qdct. o] %
Woz AEMS AYAI|A &2 AT 0B 1T
a7t gla AN A FA HJAAAE Agsie Ext e
F JEA ARE AF BRI oS AEHE HAAE
e Aol ek iy o] HARIA AFTHAL e 4~
15%0M€ AQA BAZo] dold F= 7] BEA] &
2 $-3)& (bypass surgery)= Aldg & 259 HaeS
e TFFX Y-S A3 Ao] shdsitia givh, w3

24 Kor J Cerebrovascular Disease 1:17-27, 1999

A Fgoll T X BHE o4F FUR Xie
(trapping) % ©] 3ol &gt}

B4, ARA Azgose TR 2EoR Addke §
W2 A A 3Hendovascular embolization), =2
@< (induced intramural thrombosis)® &#8 =
oz AEd ¢ vt BUFY Axsled ol oldE
I} AlEo] 10~18%2 ¥ud Eon Y 5§ o83
zdEs gAHs HA A= UFd AT
(recanalization)®& 457} #ithete] 249 (durability)
o A7} glehowr A vy YHaee A= 1
X8 A E0] ol AT Z o] 8HA &1 Tt

AR 0 R o5 WHEL FUF) AVt AAY T
7o) ulg]A] 71€4Q ojd o AR A TUF 7
nAgdo] o]y ¢ AU BFIH oY HHE FHS
o] W& =& Ao dise SN mefsfokshe W

solt},

Fig. 9. Suction decompression of giant carotid aneurysm by the pu-
ncture The carotid artery is temporary trapped, and the dome of the
aneurysm is punctured with 21-gauge butterfly needle, which is con-
nected to a plastic syringe. The blood is continously suctioned by an
assistant surgeon. The butterfly needle steadily held with a mosquito
clamp and a self-retaining retractor.

Fig. 10. Trapping-evacuation technique

Left : A catheter is placed the internal carotid artery (ICA) in the neck
through the superior thyroid artery. The giant aneurysm is trapped by
temporary occlusion of the ICA in the neek and temporary clipping
of the intracranial ICA distal to the aneurysm.

Right : Intra-aneurysmal blood is aspirated from the catheter placed
in the ICA in the neck to collapse the aneurysm.
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Table 3. Deep hypothermic circulatory arrest (DHCA)

Deep hypothermia (18TC)

Cerebral protection

But, disturbance of coagulation mechanism
Circulatory arrest

Reduced or eliminated AN dome pressure

But, infraction on perforators or small branches

Table 4. Locations of intracranial giant eneurysms

_ Location No. of aneurysm
ICA bifurcation 3
Paraclinoid

Pcom

MCA

Cavernous sinus

= N AW

Basilar bifurcation

Table 5. Therpeutic method of giant aneurysms

Treatment No. of aneurysm
Direct neck clipping 10
Wrapping 1
STA-MCA anastomosis with gradual 4
proximal ICA occlusion
Carotid occlusion with detachable balloon 2
technigue

STA : supeficial temporal artery

26 Kor J Cerebrovascular Disease 1:17-27, 1999

31 3oflollA] v A(poor outcome)d EHEH, AAH
73 o] 2d)eh HE T AZo] 1414 AU LT B4
o] & 402 &% gz 7P Pol FF =it

= 7hA & o4, @ &% (endovascular sur-
gery) 18] 1 AR &3t SRFAE Fol Ad) HEAF A
22 go|dA & 4 At} oW Al FHFE HAA0| 2
Adgo] ols] 2% RE9 HA<=(proximal pa-
rent artery occlusion), EHF A% (exicision), T
B8+ (aneurysmorrhapy) U S -3 (bypass surge-
ry) Bo] Aoz Mgy g 9ok A4 A5
el Ngo] AFAQ AqE oo ¥ Zo|tt. FF o
= X80 Hg AFEEe] B2 A HEAF HAPHE
=g 2| 5ol tgt oAl A W5 P g HxZF o
A9 4 9 5)8A17e] AA wEAE, ALl HstE
= Ao Anp ] W A tigk siFAde 3 o
ahA wAd Tow AR L8 £3YA P vledd aE
3 SN Ml tiek el el W To= AY
HENFE AR S Ao AzhEn.

N

M OO B - X adg - JIEAAA,

REFERENCES

1) AlMefty O. The cranio-orbital zygomatic approach for intracranial
lesions. Contemporary Neurosurgery 14:1-6, 1992

2) Ausman JI, Malik GM, Tonecek FJ, et al. Hypothermic circula-
tory arrest and the management of giant and large cerebral aneu-
rysms. Surg Neurol 1993:40:289-98.

3) Award IA, Barrow DL. Giant intracranial aneurysms, Park Ridge,
Hlinois AANS; 1995

4) Baldwin HZ, Miller CG, Van Loveren HR, et al. The far late-
ral and combined supra-and infratentorial approach’ A human ca-
deveric prosecution-model for routes of access to the petroclival re-
gion and ventral brain stem. J of Neurosurgery 81 160-8, 1994

5) Batjer HH, Samson DS. Retrograde suction decompression of gi-
ant paraclinoidal aneurysms. J Neurosurg 73:305-6, 1990

6) Battaglia R, Pasqualin A, Da Pian R. Ttalian cooperative study on
giant intracranial aneurysms. Acta Neurochir 42:49-52, 1988

7) Baumgartner WA, Silverberg GD, Ream AK, et al. Reappraisal
of cardiopulmonary bypass with deep hypothermia and circulatory
arrest for complex neurosurgical operations. Surg 94:242-9, 1983

8) Christopher LT, Warren RS, Steven PK, et al. Temporary vessel
occlusion during intracranial aneurysm repair. Neurosurgery 39:



893-906, 1996
9) Debrun G, Fox A, Drake CG, et al. Giant unclippable aneury-

sms. Treatment with detachable balloons. AINR 21 67-73, 1981

10) Debrun G, Lacour P, Caron JP, e al. Inflatable and released bal-
loon technique experimentation in dog-application in man. Neurora-
diology 9:267-71, 1975

11) Diaz FG. Vertebrobasilar aneurysm: Surgical management. Critical
Reviews in Neurosurgery 2:146-58, 1992

12) Dion JE. Treatment of cericocerebral aneurysms. Semin Interven Ra-
dial 11:37-63, 1994

13) Drake CG. Giant intracranial aneurysms: Experience with surgical
ireatment in 174 patients. Clin Neurosurg 26:12-95, 1979

14) Drake CG, Ban HWK, Coles T], et al. The use of extracorporeal
circulation and profound hypothermia in the treatment of ruptured
intracranial aneurysm. J Neurosurg 21:575-81, 1964

15) Drew CE, Anderson IM. Profounded hypothermia in cardiac sur-
gery, report of three cases. Lancet 1:748-50, 1959

16) Fox AJ, Vinuela F, Pelz DM, et al. Use of detachable balloons for
proximal artery occlusion in the treatment of unclippable cerebral
aneurysms. J Neurosurg 66:40-6, 1987

17) Hakuba A, Liu SS, Nishimura S. The orbitozygomatic infratem-
poral approach: A new surgical technique. Surg Neurology 26:271-
6, 1986

18) Higashida RT. Halbach VV, Cahan LD, et al. Detachable bal-
loon embolization therapy of posterior circulation intracranial an-
eurysms. J Neurosurg 71:512-9, 1989

19} Higashinda RT, Halbach VV, Dowd CF, et al, Interventional neu-
rovascular treatment of a giant intracranial aneurysm using pla-
tinum microcoils. Surg Neurol 35:64-8, 1991

20) Jolin A, Berggren H, Roos A, et al. Management of a giant in-
tracranial aneurysm using surface-heparinized extracorporeal cir-
culation and controlled deep hypothermic low flow perfusion A ca-
se report. Acta Anesthesiologica Scandinavica 37:756-60, 1993

21) Kobayashi S, Hongo K, Goel A, et al. Giant aneurysm of the int-
ernal carotid artery. Neurosurgery of complex tumor & vascular le-
sions, 1997, pp 21-36.

22) Lawton MT, Spetzler RF. Surgical strategies for giant intracra-
nial aneurysms. Neurosurg Clin N Am 9:725-42, 1998

23) Lorrencic M, Jelicic 1, Jakovac I, et al. Large and giant aneurysms.
A radiologico-clinical study. fortchr. Rontgenstr. 139:625-32, 1983

24) Matsuda M, Matsuda I, Handa H, et al Intracavernous giant
aneurysm associated with Marfan's syndrom. Surg Neurol 12:119-
21, 1979

25) Patterson RH, Ray BS. Profound hypothermia for intracranial sur-
gery: Laboratory and clinical experiences. Ann Surg 156:377-93,
1962

26) Pluchino F, Giombini S, Broggi G, et al. Surgical management of

4 9 8

giant anterior aneurysm. j Neurosurg Sci 42:(1 Suppl 1) 65-9, 1998

27) Pool JL. Aneurysms of the anterior communicating artery. Bifron-
tal craniotomy and routine use of temporary clips. J Neurosurg 18:
98-112, 1961

28) Sahs AL, Perret GE, Locksley HB, et al. Intracranial aneurysms
and subarachnoid hemorrhage: A cooperative study. Philadelphia,
Lippincott; 1969.

29) Samson D, Batier HH, Bowman G, et al. A clinical study of the
parameters and effects of temporary arterial occlusion in the ma-
nagement of intracranial aneurysms. Neurosurg 34:22-9, 1994

30) Scott JA, Horner TG, Leipzig ). Retrograde suction decompre-
ssion of an ophthalmic artery aneurysm using balloon occlusion. J
Neurosurg 75:146-7, 1991

31) Serbinenko FA. Balloon catheterization and occlusion of major ce-
rebral vessels. J Neurosurg 41:125-45, 1974

32) Shapiro HM. Barbiturates on brain ischemia. British J of Anes-
thesia 57:82-95, 1985

33) Solomon RA, Smith CR, Raps EC, et al. Deep hypothermic cir-
culatory arrest for the management of complex anterior and poste-
rior circulation aneurysms. Neurosurg 29:732-8, 1991

34) Spetzler RF, Daspit CP, Pappas CT. The combined supra-and in-
fratentorial approach for lesions of the petrous and clival regions
Experience with 46 cases. J of Neurosurgery 76:588-99, 1992

35) Spetzler RF, Grahm TW. The far lateral approach to the inferior
clivus and upper cervical region: Technical note. Barrow Neurolo-
gical Institute Quarterly ;6:35-8, 1990

36) Symon L. Surgical experiences with giant intracranial aneurysms.
Acta Neurochir 118:53-8, 1992

37) Takahashi A, Suzuki J, Sugawara T, et al. Surgical treatment of
AVMs occluding these feeders during removal: Utilizing the intrao-
perative balloon catheter and brain protective substance (Sendai co-
cktail). No-Shinkei-Geka 14:179-87, 1986

38) Tamaki N, KIM S, Ehara K, ef al. Giant carotid-ophthalmic artery
aneurysms Direct clipping utilizing the trapping-evacuation techni-
que. J Neurosurg 74:.567-72, 1991

39) Tanaka Y, Kobayashi S, Kyoshima K, et al. Multiple clipping te-
chnique for large and giant internal carotid artery aneurysm and
complications: Angiographic analysis. J Neurosurg 80:635-42, 1994

40) Wallace MC, Peerless SJ, Drake CG. The prognosis of inoperable
giant intracranial aneurysms. Submitted for publication: 1987,

41) Willians MD, Rainer WG, Fieger HG, et al. Cardiopulmonary
bypass, profound hypotherimia, and circulatory arrest for neurosur-
gery. Ann Thorac Surg 52:1069-75, 1991

42) Woodhall B, Sealy WC, Hall KD, et al. Craniotomy under condi-
tions of quinidine protected cardioplegia and profoud hyphothermia.
Ann Surg 152:37-44, 1960

Kor J Cercbrovascular Disease 1:17-27, 1999 27





