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List of Common Abreviations 

ACA Anterior cerebral artery 

Acha Anterior choroidal artery 

ACoA Anterior communicating artery 

AICA Anterior inferior cerbellar artery 

BA Basilar artery 

CCA Common carotid artery 

cs Cavernous sinus 

ECA External carotid artery 

I 
GA Giant aneurysms 

ICA Internal carotid artery 

lOR Intraoperative rupture 

\ 

MCA Middle cerebral at1ery 

I'CA Posterior cerebral artery 

I PCoA Posterior communicating artery 

PICA Posteriaor inferior cerbellar at1ety 

I SAH subarachnoid hemorrhage 
\ 
<I 
<' 

I VA Vertebral artery 
; 
l 
l VBA Vertebrobasilar at1ety 
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INTRODUCTION AND AIM OF WORK 

The most common presentation of cerebral aneurysm is that of 

subarachnoid hemorrhage (Yasargil, 1984). 

Ruptured intracranial aneurysms are a cause of significant 

mortality and morbidity (Sengupta et al., 1975). 

In the past two decades, significant strides are made in surgical 

techniques (operating microscope, bipolar coagulation, clips, ... ) as well 

as advances in anesthesia and reanimation, together resulted in 

parallel remarkable improvement in surgical outcome. 

I 
I 

The timing of aneurysm surgery is one of the most important 

factors in determining the surgical outcome. 

\ 
The protocol of the modulated timing of aneurysm surgery had 

l evolved in the Department of Neurosurgery in the Neurosurgical Center 

of Lyon since 1985 after the results of the first series of 328 patients 

I 
managed according to the protocol of deferred surgery over 12 years 

period (1972-1984) where the results were much more satisfactory in 

young (below 50 years) and alert patients (grade I and II). The second 
• 

l series of 140 patients operated upon according to the protocol of 

i 
i modulated surgery depending on the two main parameters: the clinical 

grade before surgery and the patient's age, as follows: (1) Young 
I 

~ (below 50 years) and alert patients underwent routine early surgery. (2) 

Patients above 50 years with disturbed level of consciousness 
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undeiWent routine late surgery. (3) In intermediate cases, i.e. old and 

alert patients, or young patients with disturbed consciousness level, the 

timing of surgery is tailored to each case according to the two main 

parameters; preferably early surgery in young patients and late surgery 

in old patients. 

When comparing the results of the first and second series, we 

noted a marked improvement of the satisfactory outcome and reduction 

of death rate in the second series, this encouraged us to continue in the 

same direction. 

Aim of Work 

This series comprises 120 patients operated on as well 

according the protocol of the modulated surgery as the last series to 

confirm the efficacy of this protocol. So the results of this series will be 

compared with those of the previous series taking as a standard the 

results of the cooperative study of !imino of aneurysm surgery 

published on 1990. Results will be evaluated in terms of the immediate 

surgical results as well as long-term results to evaluate the impact of 

aneurysmal subarachnoid hemorrhage on cognitive and psychological 

functions which may prevent resumption of previous patient's activities. 
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SURGICAL ANATOMY OF CEREBRAL 

VESSELS 

Supraclinoid Carotid Artery 

3 

The supraclinoid (C4) portion of the ICA is one of the most 

frequent .sites of intracranial aneurysms (Dandy, 1969 and Gibo et al., 

1981). 

This portion of the ICA is divided into the ophthalmic, 

communicating, and choroidal segments as illustrated in Fig. (2). 

Aneurysms of the C4 portion of the ICA arise at four sites; the 

upper surface at the origin of the ophthalmic artery, the posterior wall at 

the origin of the PCoA, the posterior wall at the origin the AchA, and at 

the apex of the bifurcation (Rhoton, et al.,1979). 

Several facts must be stressed concerning the perforating 

branches and aneurysms of the I CA. Firstly, the perforators of the ICA 

are in close relationship to the mouth, neck, sac and fundus of ICA 

aneurysms. Secondly, their orifices can be incorporated into the mouth 

of an aneurysm, and their extra cerebral segments may be stretched 

around or incorporated into the neck, fundus, and sack of an aneurysm. 
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Lateral (fejr) and antenor v:ews (nght) of tbe left internal carotid ancry (ICAJ and A and E3 segments of the 
SIJ?r;,c~::-1-JLd (C.) portion A LJ.teral view of the C portion. B: Anterior view of the C. portiOn. The lCA JS divided tnto 
f·.;ur p..t~b These (HriS, fron; puxtmal !;) distal. are the C. through the C, ponions. The cervical poruon (C,. red) extends 
fr·.llll tll: ongw vfth~ !CA \o tl1<.: <.:xlenul onftr.:e of the <.:aroud canal tn the petrcus temporal bone The peuouo fAlflHHl (C,. 
cn-:1ng~} ::xt<:n<.h fr:J,l1lhc· <.:1\lerrJ..t! Jrifice Jfthe CdfDlld C.l!lJ.Ito where the artery e.\lt:. the caroud canJ.ltu enter li1c cavcrn~Hh 
'Iilii' T!-.<:'" cavernous D<HliOn (C :. ydlowf beg1ns where th~ anery enters the r.:a~ernous sinus and termtnat.:s whcr<O 1! en1<:rgeo 
fr,11·1 ",H.,: clltl:l ;];.JICI" <ill lite· \llc"<LI.i! .,d~ <If tile .IIIICI!lll LIIIIOI<i fliOC\'\, hi O:li[\"1 lhc.: 111!1;1<,:1.\lli;d L.IVII)' f'11c.: liiii:IU.IIIL,II 

r_:it:pl.tc.IL:~<•tJJ pu:~JUII ,_c,. IJ<.:Jgcl ll<.:gtc~ whcr.: th.: ..ll"l<.:ry cut.:1~ the ..:r;llu.llca\·ll:, ttt<.:Jialtu !11.: .tlll<:JiuL du1u1J [liUL<.:.>' .111d 
l~flllii::~.~$ bdow titc ar!lertur pafot<tted substance where the artery btfurcates tn!o the antertor and mtddle u.:n;bral artcrio:::, 
;·11<.: ICA 5LV<!~ ll:;e to the ,Jphth.illlltC (Ophlh A). po\lCflllf Ull\1tniLniC:illllg (P c .. ) A,.). :lntt:rior chowidal (A.Ch.•\ ). an tenor 
trebra! ~..-\.C A:·. anJ the nw.iJie caebral (1\l.C A.) anertes The supradmo1d portion of" the ICA ~~ JividcJ tnto thrcc.' 
.q,;rncn~,; bJ.sed em tll'! \Jrtgtn or the~e branches: the ophth.alnHC segment (C4~0p-. dark blue) extends rrom the ongtn of the 
.tj'lit!l.:l•:uc: ;11C<.:tJ lo tho: clttgLJI Lli til<: jlll~leriur c:<IIIIIIIIIII!Gtllllb ...trtcry. th<O OllllllliiiW.:ating ~cgmcnt ((:4-Co.l!ght gt·ecn) 
c\.;t.'n...:, IUill tile ret tg:n c! tile fl'J~lcn~~r ..:ommuntciling ...tncry lU the ongtn of thl.: J.ntenor chorotdal artery: and til<: choru1J.il 
~c,;mc·1 ·'~ •·I :11 <i.uk r;r~cn i C\(L!l·.l.~ t"t<.Jm the ung1n ,)f th<: .til tenor chorotd:ll a1 :<:ry tu the bifurcaWJil or the intern,d ..::MOll<.! 
Jtcc·, : >• L!t<.: .ilt!~fiGr :~nJ t:ld.JI~ •:ncbr...tl artenc; 

Fig(2) 
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Thirdly, the ICA perforators supply important regions of the brain, such 

as the genu of internal capsule, globus pallidus, and thalamus. Fourthly, 

anastomoses are absent among perforating branches of the ICA. 

Taking all this into account, it is clear that neurosurgeons must take ~m 

effort to spare the ICA perforators during surgery (Marinkovic, et al, 

1990). 

Carotid-ophthalmic aneurysms usually have their neck on the 

superior wall of the C4 portion just distal to the origin of the ophthalmic 

artery. They arise above the roof of the cavernous sinus, where the 

superiorly directed C3 segment turns posteriorly to become the C4 

segment. At this turn the maximum hemodynamic thrust is against the 

superior wall of the carotid artery just distal to the ophthalmic artery, 

and aneurysm points upward against the optic nerve. Exposure of the 

neck of this aneurysm may be facilitated by removal of the anterior 

clinoid process, by incision of the falciform process of the dura mater, 

and possibly by unroofing the optic foramen to allow some mobilization 

of the optic nerve. The perforating branches of the ophthalmic segment 

arise from the medial and posterior side of the C4 portion. These 

aneurysms typically point upward, away from the perforating branches. 

The perforating arteries and the hypophyseal vascular supply may be 

compromised if the aneurysm expands medially. Diabetes insipidus 

,. 
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Fig(3A,B) 

Perforating branches of the intern<~ I 
carotid artery (ICA). A: Inferior view. The 
internal carotid artery gives rise to the oph­
thalmic (Ophth.A.), posterior communicating 
(P.Co.A.), anterior choroidal (A.Ch.A.), an~e­
rior cerebral (A.C.A.), and the middle cereb:·a; 
(M.C.A.) arteries. Tile supraclinoid portion of 
the ICA is divided into three segments basea 
on the origin of these branches: an ophthalmic 
segment (C4-0p .• blue) that extends from the 
origin of the ophthalmic artery to th<! origin o! 
the PCoA; a communicattng segmem (C4-Co., 
light green} that_ e:<tends from the origin of th~ 
PCoA to the ongin of the AChA; and a cho­
roidal segment (C4-Ch., dark gre<::n) that ex­
tends from the origin of tho! AChA to the 
Oifurcation of the ICA into the lnterior and 
m1ddlc cerebral artenes. The pcrforatw 0 
branches arising from the ophthalmic segm<::r.t 
extend to the optic nerve (O.N.;, opt1c chiasm 
!O.Ch.) and lhc opt[,; tr:J<..t\ tO.T1 ! .111d !h.; 
lloor ofth..: third v.:ntm;k arountlth..: Jal'umllb­
ulum (lnfund.) and tuber cinereum (Tuber 
Cut.). Tht: superior hypophyseal artcnes 
(Sup.Hyp.A.) arise from the ophthalmic seg· 
mcnt and extend to the infundibulum of the 
pituitary glanJ The branch<.::. aris1ng !'roll! !he 
communicatmg .segment reach the opt1c: trJ.cts . 
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and amenorrhea have been reported following occlusion of these 

branches (Yasargil et al., 1977). 

The most common aneurysm site on the C4 portion is on the 

posterior wall of the communicating segment immediately above the 

level of origin of the PCoA. The initial part of the C4 portion is directed 

posterolaterally, but distally it curves gently forward to complete the 

upper half of the S-shaped curve comprising the carotid siphon. The 

carotid posterior communicating aneurysm arise from the posterior wall 

of the communicating segment near the apex of the curve forming the 

upper one half of the siphon. The PCoA is found on the inferomedial 

side of the aneurysms, and the AchA is superior or superolateral to it. 

These aneurysms expand posteriorly and compress the oculomotor 

nerve near the point where it enters the dura. Fortunately, Fewer 

perforating branches arise from the communicating segment than from 

I the ophthalmic or choroidal segments. As the aneurysm enlarges, it 

may stretch the perforating branches arising from the PCoA, AchA, and 

I 
l 
I 
l 

ICA around its neck and fundus.occlusion of these perforating branches 

may cause sequelae similar to those ascribed to vasospasm (Gibo et 

al., 1981) (Fig. 3 A, B & C). 

Aneurysms of the AchA arise from the C4 portion at the level of, 

or just distal to the AchA between the AchA and the bifurcation. They 

point posteriorlyorposterolaterally. Aneurysms arising below the 


