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Application of Supraorbital “Keyhole” Approach to the Treatment
of Cerebral Aneurysm in the Anterior Circulation

Masaaki TaNiGucHi, M.D.

Department of Neurosurgery, Yao Municipal Hospital, Yao, Osaka, Japan

Summary: To reduce surgical invasiveness, the supraorbital keyhole approach was applied to
the treatment of cerebral aneurysms in the anterior circulation. Twenty-four aneurysms in 22
patients were treated with the keyhole craniotomy placed in the supraorbital area. Preoperative CT
angiography was evaluated to determine the optimal side of the craniotomy and feasibility of the
surgery according to the predicted direction of clip insertion. The clipping was accomplished in all
cases without major complications. The postoperative mRS grade was 0 in 18 patients (82%), 1 in
2 patients (9%) and 5 in 2 patients (9%).

Though careful case selection is an essential prerequisite, clipping of the anterior circulation
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aneurysm is feasible with the supraorbital keyhole approach with reduced surgical invasiveness.
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Table 1 Demographic data of the patients treated on cerebral

aneurysm with the supraorbital keyhole approach
Age 48-92 year-old (mean 64£11.2)
Sex Female: 12; Male: 10
«¥«t1.72 mm

Aneurysm size

Aneurysm location non-ruptured ruptured
A-Com « 4

IC top §

IC-Oph 2

IC-PC t

IC-Ant Chor 2

MCA ¥ §

MR EFE

FHIE 2004 4 10 H A5 2007 4 12 A oI E T S 7z
44 51 @ ik By IR % F 45 © 9 5, supraorbital “keyhole”
approach Z @S L7226 24 BIIRIZ & L7z, 205 bk
NI 5HITH D, KPITHEKE Smm RO IR /N
OERE T, FHOBIKIZHMTH > 72 (Table 1). K
JXBEHAR M1 A IERI, & 7213 F OEATIC X ) FRIKED
TR 55+l E DS H5 2> & O TR BB ICEATLE S kS
AER), B X OWNHEEINRD 5 %7 25T 2 Bk T, W
Ji S DOFMiEE R BT 5 L b NS RERITIE, pterional
“keyhole” approach 7% EDR T 5 DA ZWH L
oW, ABmXTEEAET S WTINoOER M ETIC
SD-CTAZHMATL, BHZ Y I 2L —Ya v L ZO
BIRIGEEE OFT L2 SHEW L CHAM TR D 2 V) v T THL
HURETHLHI L, 2T 7 IA4T2HAT 7a—F0
FHlak —3+ 2 L2 REOETTREM Z W T L0 LD
DL L 72, supraorbital “keyhole” approach ¢ BAEE D
EBIZOWTE T TR M AW X FEET 2 0T, Bk
W FHITOWTITER L, KT — XTI 2 HIlic
DWTOREEHT 5. R, BEREZRR L CHRL
OOFBEERF A ICHE E LTV, MEZOHETIZE
DEFHEHLANT T —FT52LDHLVEITHDHD,
KT =ATlIEw T NS TD HEFE D pterional
approach & [k, BISEMBAI I VE Y 2RO 1T -
TwWa. ZoOk, BEMGEOHE 2 KE M, Wl
PHINET AR RHBET LI L LD, TICK DRI
REOFEGNIFERW I N, NWHBIROERANEITIBOERHE
WTE, WHNIFTZSEEINR, A IERENIR 7558 £ <, M
IEHRIMEYIR 535 £ TR, FMIRIESTREE 25, B)
RIGABANDT 70 —F IR FEIIBNTHIERDELR L H
FLTIT). ThabbBBROEHIC X 2 a0 o5 HH
WREfFo7200, BREICT 7u—F L, TEHE»S

Table 2 Summary of the surgical results

OP time 279+53 min
Hospital days 12.2+4.9 days
Blood loss 49.5+40.8 ml
CRPon day 1 1.79%2.05 mg/dl

Surgical complication:
Supraorbital nerve injury

(temporary) 2 (9%)
Facial nerve frontal branch injury

(temporary) 3(14%)
Subdural hematoma 3 (14%)
Short memory disturbance 2 (9%)

(temporary) 1(5%)
Visual field defect 1(5%)
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2HEEL, 2V Tehrd o IR EHR L 2
Uy THIORPHERN, B2 v THoReN - Gl
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Fig. 1 The preoperative CT angiography of the case 1 demonstrating an aneurysm at
the anterior communicating artery (a). The preoperative simulation of the left (b)
and right (c) supraorbital craniotomy revealed the former being more suitable as
the expected direction of the clip application would be almost congruent with
that of the approach. The postoperative CT angiography demonstrates complete
elimination of the aneurysm (d) and the site of the craniotomy (ee-
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A L, 1N 2 < b BT AT o Br 2 o B3
L7z, WEEBYIRAREYIR 55 SRR 0 1 B CIuEE % &0F
L7z, Al —@ M o IR FafEds & OVBHIE A% A BEAL D BE
dEhEn 2L 340, W T % fR5E L% H 928
PELZEMIIHND - 72, #W# 35 H %O mRS &
grade 0 A% 18 # (82%) &£ BB LR BIFTH - 72748, MFIFH
AL BBLOCBRELSNIREENZRELAL1IHIT
grade 1 (9%), M#sO I < b BT cliAakiicE
i % FEAT L 72 24EHIC, MRTD 5 R0 TV - Eilkbi 252
L, grade5 (9%) L 7o/,
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Fig. 2 Intraoperative photo of the case 1 demonstrating the exposure of the left
internal carotid artery (a) and the aneurysm at the anterior communicating
artery (b) with the left supraorbital approach. The aneurysm was clipped with
2 titanium clips (c). Complete clipping and preservation of the perforating
arteries were confirmed with the endoscope (de-
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Fig. 3 The preoperative CT angiography of the case 2 demonstrating an aneu-
rysm at the ophthalmic segment of the left internal carotid artery (a).
The preoperative simulation of the left (b) and right (¢) supraorbital
craniotomy revealed the latter being more suitable as the simple straight
clip would be applicable in the approaching direction. The postoperative
CT angiography demonstrates complete elimination of the aneurysm (de-

Fig. 4 Intraoperative photo of the case 2 demonstrating the exposure of the
aneurysm at the right internal carotid artery ophthalmic segment (a). The
aneurysm was clipped with a bayonet-type clip (b, ¢). The endoscopic
image demonstrates completeness of the clipping (de-
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