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ADVANTAGES AND DISADVANTAGES OF THE SUPRAORBITAL
KEYHOLE APPROACH TO INTRACRANIAL ANEURYSMS

Velimir Lupret, Tomislav Sajko, Vili Bero§, Nenad Kudeli¢ and Velimir Lupret Jr.

University Department of Neurosurgery, Sestre milosrdnice University Hospital, Zagreb, Croatia

SUMMARY - The fundamental tendency to be as minimally invasive as possible and to achieve a maximum
of efficacy in the treatment of patients has existed since the beginning of surgery. In treating intracranial
aneurysms the most widely used approach is pterional or frontotemporal approach described by Yasargil.
The increasing knowledge of microsurgical anatomy, improved preoperative diagnostic techniques, and
well adapted microsurgical instruments have led to the development of minimally invasive approaches.
The supraorbital keyhole approach viz an eyebrow incision is one of these minimally invasive procedures.
Since it was first described by Perneczky it has raised debates on its advantages and disadvantages. The
authors present their experience in using the supraorbital keyhole approach in treating intracranial

aneurysms.
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Introduction

Surgical approaches for intracranial aneurysms were
developed long time ago. The most popular approach is
frontotemporal or pterional approach described by
Yasargil'2. This approach can be used in treating aneu-
rysms of the anterior and posterior circulation as well.
However, various surgical complications have been as-
sociated with this approach, especially the unaccepta-
ble cosmetic effect. In order to overcome these prob-
lems, the supraorbital keyhole approach was developed
and described by Perneczky?®. This approach claimed to
be minimally invasive. The potential advantages of this
approach are that it reduces operative morbidity, espe-
cially ameliorating the cosmetic effect. Nevertheless,
the supraorbital keyhole approach suffers from some lim-
itations.

The aim of this study was to evaluate the advantag-
es and disadvantages of the supraorbital keyhole ap-
proach in the intracranial aneurysm surgery.
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Patients and Methods

From 1986 till 2003, 1130 patients with intracranial
aneurysms were operated on at University Department
of Neurosurgery, Sestre milosrdnice University Hospi-
tal, Zagreb. From 2000 till 2003, 30 patients with in-
tracranial aneurysms were treated surgically by use of
supraorbital keyhole approach. There were 18 anterior
communication artery (AcoA) aneurysms, 4 internal ca-
rotid artery (ICA) aneurysms, 4 posterior communicat-
ing artery (P-comm) aneurysms, 3 middle cerebral ar-
tery (MCA) aneurysms, and one basilar artery (BA) an-
eurysm (Table 1).

Table 1. Patients operated on by supraorbital keyhole approach

Aneurysm location (n) Number of cases

(N=30)
Anterior communicating artery 18
Internal carotid artery bifurcation 2
ICA - anterior choroid artery 2
ICA - posterior communicating artery 4
Middle cerebral artery 3
Basilar artery 1
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There were ten male and 20 female patients aged
24-78. Twenty-seven patients were operated on within
the first 48 hours of subarachnoid hemorrhage (so-called
early surgery). The patient with basilar artery aneurysm
and two patients with P-comm aneurysms did not expe-
rience subarachnoid hemorrhage. Of 27 patients with
acute subarachnoid hemorrhage, 18 patients were Hunt-
Hess score 1, seven patients were Hunt-Hess score 2,
and the remaining two were Hunt-Hess score 3.

According to the amount of blood on initial comput-
ed tomography (CT) of the brain, as described by Fish-
er, there were 15 patients with Fisher score 2, eight pa-
tients with Fisher score 3, and four patients with Fisher
score 4. The patient with basilar artery aneurysm and
two patients with P-comm aneurysms had no subarach-
noid hemorrhage.

Postoperative recovery was expressed by a modified
Rankin scale. The average postoperative follow up peri-
od was one year.

Surgical technique

The patients were placed in supine position, with
head rotation by 30-60 degrees, depending on the an-
eurysm location. Fine adjustment of head rotation was
intraoperatively accomplished by operative table move-
ment. Eyebrow incision was used. One small burr hole
at the frontozygomatic suture was made using a medi-
um-sized burr high-speed drill. A bone flap of 3 cm in
greatest diameter was adequate for brain dissection.

The dura was opened in the curvilinear fashion and
reflected basally. Cerebrospinal fluid should be released
by opening the basal cisterns (preoptic/optico-carotid
cisterns) to facilitate brain relaxation. Forced brain re-
traction must be avoided. In most cases, proximal sylvi-
an fissure dissection without temporal lobe retraction
can be done. In case of brain edema, despite the remov-
al of cerebrospinal fluid, ventriculostomy may be of use.

It is important to close the dura in a watertight fash-
ion. If this is impossible, then duraplasty using fascia
lata of a dural substitute is needed. The burred hole
was filled with Gelfoam. Periorbital tear should be re-
paired to prevent enophthalmos. Absorbable suture
material was used to close the skin incision in a contin-
uous manner.

Results

In all 30 patients the aneurysms were successfully
clipped. Postoperative recovery expressed by a modi-
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Table 2. Postoperative results described by modified Rantkin scale

Grade Patient number (N=230)
0 7
1 8
2 5
3 5
4 3
5 2

fied Rankin scale is presented in Table 2. Two patients
died during the first month after the surgery. The over-
all morbidity was 16% (5/30). In four patients we had to
deal with intraoperative aneurysm rupture (ACoA=2;
P-comm=1, MCA=1); five patients developed postop-
erative ischemia; ten of 30 patients experienced post-
operative transient periorbital edema and numbness of
the supraorbital area; two patients developed a mucocele
from frontal sinus invasion; and one patient developed
postoperative infection (Table 3). The majority of pa-
tients did not complain of their postoperative scar for
cosmetic reasons.

Discussion

For years after the introduction by Yasargil, pterional
approach was well accepted as the standard approach
for both anterior and posterior circulation intracranial
aneurysms!*’. However, since Perneczky described the
supraorbital keyhole approach, many neurosurgeons have
reported successful operations based on this concept®*
12, Nowadays, there are many modifications of this min-
imally invasive surgical concept!*!8. Basically, the key-
hole concept is minimization of the size of craniotomy
and, if possible, of the skin incision too. The size of crani-
otomy should be small yet large enough to operate with-
out compromising the operative procedure.

Table 3. Intraf/postoperative complications of supraorbital key-
hole approach

Intra/postoperative Number of
complications cases (N=30)
Intraoperative aneurysm rupture 4
Postoperative ischemia 5
Periorbital edema 10
Numbness of supraorbital area 10
Mucocele from frontal sinus opening

Postoperative infection 1
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At our Department of Neurosurgery, we performed
intracranial aneurysm surgery in 1130 patients from 1986
till 2003. In most cases we used pterional approach. Due
to the developing minimally invasive concept, we de-
cided to perform the supraorbital keyhole approach in a
small series of patients with intracranial aneurysms in
order to compare these two approaches.

When using pterional approach, we encountered a
number of previously described complications such as
temporal muscle atrophy and excessive skin exposure,
leading to a cosmetic deficit!®. There was no space lim-
itation for dissection and clipping either in anterior cir-
culation or in posterior circulation aneurysms.

We also experienced some limitations to the key-
hole approach. The major one was space limitation, es-
pecially on dealing with MCA aneurysms, in case of basi-
lar artery aneurysm, and in patients with severe brain
edema following massive subarachnoid hemorrhage.

The angle of the approach during aneurysm clipping
seems to be one of the important obstacles, especially
in large aneurysms. The limited size of surgical corridor
(bone flap) can compromise visualization and restrict
manipulation of surgical instruments in many ways.

"This reflects mainly on aneurysm preparation, where,
according to the literature, temporary occlusion of affer-
ent arteries was more frequently used in supraorbital
keyhole approach than in pterional approach!%%.

In our opinion, the most appropriate intracranial an-
eurysms to treat viz supraorbital keyhole approach are
ACoA aneurysms, followed by ICA and P-comm aneu-
rysms. However, some questions still exist. What does
minimally invasive surgery really mean? If a lesion is
treated inappropriately through a small, nontraumatic
approach, this procedure cannot be considered minimally
invasive but should be called maximally invasive due to
the lack of efficacy. This holds true in case of specific
lesions that could be treated completely through a some-
what larger approach.

The gold decision is that “surgical approach should
be as large as necessary and as small as possible™. As
Professor Yasargil states: “The keyhole surgery does not
have anything to do with a craniotomy, but it does with
the brain™.

The supraorbital keyhole approach has proven to be
one of the standard neurosurgical approaches, but it can-
not replace pterional approach. The keyhole approach
has many advantages, but disadvantages still persist. For
neurosurgeons with less experience, the familiarity with
neuroanatomy must be concerned. In cases of massive
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subarachnoid hemorrhage and expected brain edema, the
keyhole approach is not the procedure of choice. Also,
in our opinion, when treating MCA aneurysms and pos-
terior circulation aneurysms, then pterional approach
should be used. The neurosurgeons must keep in mind
not to gamble with the patient’s life in order to perform
a minimally invasive procedure. If they feel uncertain
as of which approach to use, then the conventional, pte-
rional approach would be more appropriate. It is mean-
ingless whether aneurysm clipping is performed through
a smaller or bigger craniotomy. The postoperative re-
sults, except for the cosmetic one, do not depend on
the size of craniotomy but on other factors, especially
the skills of the neurosurgeon. In our opinion, the size
of craniotomy, either small or large, has nothing to do
with postoperative outcome in intracranial aneurysm
surgery.

Nevertheless, the supraorbital keyhole approach is
one of the reasonable options in the surgery of intracra-
nial aneurysms in patients selected according to their
preoperative clinical and neurological condition, and
when performed by an experienced and skilful neuro-
surgeon.
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PREDNOSTI I NEDOSTATCI SUPRAORBITALNOG PRISTUPA “KLJUCANICE” U LIJECEN]JU
INTRAKRANIJSKIH ANEURIZMA

V. Lupret, 1. Sajko, V. Beros, N. Kudelic 1 V. Lupret Jr:

Cilj ovoga istrazivanja bila je procjena prednosti i nedostataka supraorbitalnog pristupa “kljucanice” u neurokirurskom
lije¢enju intrakranijskih aneurizmatskih tvorba. Supraorbitalni pristup “klju¢anice” predstavlja minimalno invazivni operacijski
zahvat u lije¢enju intrakranijskih aneurizma. Od 2000. do 2003. godine 30 bolesnika s 30 intrakranijskih aneurizma operirano
je supraorbitalnim pristupom “kljuéanice” na Klinici za neurokirurgiju, KB “Sestre milosrdnice”. U veéini slu¢ajeva bolesnici
su dobro podnijeli operacijski zahvat, a poslijeoperacijski oporavak je bio zadovoljavajuéi. Ukupni pobol iznosio je 16%, dok
su zabiljezena dva smrtna slucaja zbog komplikacija nevezanih za operacijski zahvat. Supraorbitalni pristup “kljucanice”
predstavlja razumnu opciju u neurokirur§kom lije€enju intrakranijskih aneurizma kod bolesnika pazljivo prijeoperacijski
odabranih s obzirom na klini¢ku sliku, neuroloski status i lokalizaciju aneurizmatske tvorbe.

Kljuéne rijeci: Intrakranijska aneurizma — kirurgya; Kraniotomija — metode; Neurokirurski zahvati; Kirurski zahvati, minimalno
mvazioni
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