Tiirk Serebrovaskiiler Hastaliklar Dergisi 2003, 9:2; 57-61 Journal of Turkish Cerebrovascular Diseases 2003, 9:2; 57-61

OUTCOME OF SURGICAL MANAGEMENT OF 347 INTRACRANIAL ANEURYSMS IN 305 CASES
fhsan SOLAROGLU, Erkan KAPTANOGLU, Ozerk OKUTAN, Etem BESKONAKLI, Yama¢ TASKIN

Ankara Numune Research and Education Hospital, Department of Neurosurgery, ANKARA
SUMMARY

Subarachnoid hemorrhage as a result of intracranial aneurysm rupture has high mortality and morbidity rate. Overall
management results in intracranial aneurysm management influence by several factors and predicting the outcome in
aneurysm surgery is difficult because of variable characteristics of patients. In this study we aimed to investigate the
relationship between initial WENS and Fisher grade and outcome in 305 patients that underwent intracranial aneurysm
surgery between 1992-2001. Relationship between initial Fisher grade and vasospasm is also analyzed.
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305 VAKADA 347 INTRAKRANIAL ANEVRIZMANIN CERRAHI SONUCLARI

Intrakranial anevrizma riiptiiriine bagh subaraknoid kanama yiiksek mortalite ve morbidite oranina sahiptir. Intrakranial
anevrizmalarin tedavi sonuglar1 bir¢ok faktor tarafindan etkilenir ve anevrizma cerrahisinde sonuglar1 6nceden tahmin
etmek hastalarin degisken ozelliklerinden dolayi giictiir. Bu calismada 1992-2001 yillar1 arasinda intrakranial anevrizma
cerrahisi uygulanmis 305 hastada basvuru WENS skoru ve Fisher grade’i ile tedavi sonuglari arasindaki iligkinin

arastirilmasi amaclanmuistir. Beraberinde basvuru Fisher grade’i ile vazospazm iliskisi analiz edilmistir.
Anahtar Sozciikler: Anevrizma, prognoz, subaraknoid kanama, tedavi.

INTRODUCTION

Cerebral aneurysms occur in approximately
1-5% of the general population (1, 2). Despite the
recent developments in microsurgical techniques
in aneurysm surgery and the treatment of cerebral
vasospasm, the prognosis for patients who suffer
a subarachnoid hemorrhage (SAH) remains
unsatisfactory (3, 4).

SAH as a result of a intracranial aneurysm
rupture results in a complex clinical picture
that often associated with many interrelated
complications such as cerebral edema, diffuse
cerebral ischemia, obstructive hydrocephalus,
focal cerebral ischemia or infarction (5). Therefore,
outcome following SAH is influenced by many
variables.

Several factors that influence overall
management results, such as patient age, initial
computed tomography (CT) findings, timing of
surgical intervention, contemporary medical and
surgical management, location of intracranial
aneurysm, and preexisting medical illnesses
have been studied extensively by many authors
(2-12). It is difficult to compare these reports of
management results because of differences in
patient populations and variations in the timing
and methods of aneurysm surgery. Therefore, in
this report, we assessed the relationships between

initial CT findings and neurological status
and outcome in 305 patients with intracranial
aneurysm patients who underwent surgery in our
institution. The relationship between Fisher grade
and vasospasm were also analyzed.

MATERIAL AND METHODS

Between 1992-2001, 347 intracranial aneurysms
in 305 cases were treated surgically at our
institution. The patients age, sex, preexisting
medical illnesses, presenting symptoms and
signs, location of aneurysm were analyzed
retrospectively.

SAH was confirmed by computerized
tomography (CT) or, in rare instances, by lumbar
puncture. World Federation of Neurosurgical
Societies (WFNS) score was used to determine the
initial neurological status and Fisher grading system
(13) was used to assess the initial CT findings.
Digital subtraction angiography (DSA) was used
to show aneurysm location. Angiographically
confirmed vasospasm on DSA was noted.

Patients were cared in the neurosurgery
intensive care unit and appearance of symptomatic
vasospasm was also noted. Symptomatic
vasospasm was defined as deterioration of
neurological grade in the presence of focal clinical
signs consistent with regional brain ischemia
(14). Same preoperative medication including
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phenytoin, sedatives, and analgesics were used
routinely. Same postoperative management
including hypervolemic - hypertensive -
hemodilution therapy (insufficient respiration
treated with intubation and ventilation to
maintain PaO, above 100 mmHg and PaCO,
at 25-30 mmHg) were used for all patients with
SAH. Antihypertensive medication was used as
required.

We used the following criteria to decide the
timing of surgical intervention; as soon as possible
if patient have WFNS score on preoperative
neurological examination <3. In patients that have
WENS score 4 or 5, the operation was delayed until
the patient’s condition could become stabilized.

Standart right pterional approach was used in
majority of cases. All aneurysms were operated
on under the operating microscope and by one
surgeon or a member of the resident staff with that
surgeon acting as the first asistant. Aneurysms were
repaired by clipping, wrapping or combination of
each other. Multiple aneurysms that approachable
through the same operative exposure were
routinely repaired during the same operation.

The follow-up time ranged from 6 to 53 months.
Neurological outcome was evaluated by Glasgow
Outcome Scale (GOS), and GOS I and GOS II were
accepted as functional recovery (FR+).

The relation between mortality and morbidity
rates and initial WFNS score and Fisher grade were
analyzed. The interrelationship between the Fisher
grade and vasospasm was also analyzed.

Statistical analysis was performed using Pearson
Chi-square test. A p value <0.05 was considered to
indicate a statistically significant difference.

RESULTS

There were 162 male (53.1%) and 143 female
(46.9%), ranging in age from 14 to 76 years, with
a mean of 53.5 years (Table I). The most common
presenting symptom was headache (69.8%) and
the sign was stiffness of the neck (59.8%). The ratio
of hypertension as a preexisting medical illness
was 33.4%. Distribution of initial WFNS scores
and Fisher grades are shown in Table II and Table
III. Unruptured intracranial aneurysms (WFNS=0)
were found in eight patients.

Three-hundred-fourty-seven aneurysms were
found in 305 patients on DSA. Distribution of
location of aneurysms is shown in Table IV.
Anterior circulation aneurysms were noted in
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Table 1. Distribution of patients age.

Age No of cases Ratio (%)
0-10 - -
11-20 3 1.0
21-30 7 23
31-40 44 14.4
41-50 87 285
51-60 99 325
61-70 53 174
71 and more 12 39
Total 305 100
Table II. Distribution of initial WENS score.
WENS No of cases Ratio (%)
0 8 2.6
1 92 30.2
2 101 33.1
3 62 20.3
4 42 13.8
5 N N
Total 305 100
Table III. Distribution of initial Fisher grade.
Fisher Grade No of cases Ratio (%)
1 62 20.3
2 104 341
3 92 30.2
4 47 154
Total 305 100
Table IV. Location of intracranial aneurysms.
Location of
aneurysm No Ratio (%)
MCA 122 35.2
ACoA 128 36.9
ACA 16 4.6
PICA 2 0.6
ICA
ICavernous 4 1.2
Opthalmic 14
\Bifurcation 14 4.0
\Basillar tip 3 0.9
IPcoA 52 14.9
Sup.Cerebellar 1 0.3
Total 347 100




Table V. Relationship between initial WFNS score and
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outcome.
Functional Recovery
Exitus
T -
WENS N %o n o n %o Total
0 8 100 0 0 0 0 8
1 88 95.7 4 43 2 22 92
2 94 93.1 7 6.9 2 2.0 101
3 53 85.5 9 14.5 3 4.8 62
4 24 57.1 18 48.9 7 16.7 42
5 0 0 0 0 0 0 0
Total 267 87.5 38 12.5 14 4.6 305
X2=45.34; df=4 p<0.001***
Table VI. Relationship between initial Fisher grade and
outcome.
Functional Recovery Exitus
+
Fisher Grade N % n % n %o Total
1 59 95.2 3 4.8 1 1.6 62
2 97 93.3 7 6.7 2 19 104
3 85 92.4 7 7.6 2 22 92
4 26 55.3 21 44.7 9 19.1 47
Total 267 87.5 38 12.5 14 4.6 305
X?=53.16; df=3 p<0.001%**

Table VII. Relationship between initial Fisher grade and

vasospasm.
Vasospasm
+
Fisher Grade n o n % Total
1 9 14.5 53 85.5 62
2 17 164 87 83.6 104
3 31 337 61 66.3 92
4 5 10.6 42 89.4 47
Total 62 20.3 243 79.7 305
X*=15.19; df=3 p=0.002**

98.2% of the patients. The most common aneurysm
location was anterior communicating artery with
the ratio of 36.9%. Thirty-two of 305 patients had
multiple aneurysms. Twenty-two patients had
double, ten patients had three aneurysms. Thirty-
seven aneurysms were wrapped, four aneurysms
were wrapped and clipped, and the remaining
aneurysms were occluded by application of a
single or more aneurysm clips. McFaden (Codman
Co., Randolp MA, USA) and Yasargil (Aesculap
Co., Tutlingen, Germany) clips were used to
repair aneurysms. The mean time interval between
bleeding and operation was 4.7 days in patients

59

with SAH in our institution.

The overall mortality rate was 4.6% and the
morbidity rate was 7.9%. The overall FR rate was
87.5%.

The relationship between WFNS score and
outcome is shown in Table V. There were significant
differences among the mortality and morbidity
rates when patients were categorized according to
WENS score (p<0.05). The rates of mortality and
functional recovery for the 42 patients who have
WENS score 4 were 16.7% and 57.1%, respectively.
There was a trend towards poorer outcome in the
cases that have increased WENS score.

The relationship between Fisher grade and
outcome is shown in Table VI. There were
significant differences among the mortality rates
and functional recovery rates when patients were
categorized according to Fisher grade (p<0.05). The
rates of mortality and functional recovery for the 42
patients who have a Fisher grade 4 were 19.1% and
55.3%, respectively. Fisher grade 4 was associated
with poorer outcome.

The relationship between Fisher grade and
vasospasm is shown in Table VII. The ratio of
vasospasm in patients with a Fisher grade 3 was
33.7%. There was statistically significant difference
between the vasospasm ratio when the cases were
analyzed according to Fisher grade (p<0.05).
Fisher grade 3 was associated with increased rate
of vasospasm.

DISCUSSION

The male: female ratio and the mean patient age
were similiar with reported series in the literature
(3,11, 15, 16). However, distribution of aneurysms
according to location was not similiar. Although
the ratio of posterior circulation aneurysms was
lower than aspected ratio, most of the patients with
posterior circulation aneurysms were refferred to
embolization.

There is no consensus on the timing of ruptured
intracranial aneurysm surgery (17). Rebleeding is
the leading cause of morbidity and mortality
in addition to the initial bleed and vasospasm,
producing unfovarable results in 7.5% patients
(3). It has been reported that the incidence of
rebleeding in the early-management group
was significantly lower when compared with
the late-management group (16). Miyaoka et al
(16) suggested that early surgery appears to be
beneficial in Grade III and IV patients according
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to Hunt and Hess classification. Hernesniemi et al
(15) suggested that patients in Grade I-IIl according
to Hunt and Hess classification could be operated
during the first 72 hours safely with good results.
However, early surgery do not prevent delayed
ischemic deficits (15). Many authors reported that
the mortality rate associated with early surgery is
significantly higher than in conventional delayed
surgery (18, 19). It is difficult to compare these
reported results and formulate a precise protocol
for the timing of aneurysm surgery. We delayed
the operative intervention in patients with poor
grades until the patient’s condition could become
stabilized. Patients that have initial WFNS score <3
were operated as soon as possible. The correlation
between patients neurological status on admission
and outcome was reported by Sundt et al (5). They
were used the modified Bottarell classification
for grading neurological status of the patient
and reported significantly high mortality and
morbidity rates in patients with poor neurological
grades. There were significant differences among
the mortality and morbidity rates when patients
were categorized according to WEFNS score
(p<0.05) in our study. Our results are in line
with those of Sundt et al (5), and provide further
evidence that initial poor neurological status is
one of the main predictors of outcome in cases of
aneurysmal SAH.

SAH-induced vasospasm is a major cause of
mortality and neurological morbidity and remains
as a significant clinical problem in patients
with ruptured intracranial aneurysm. Acute
cerebral vasospasm is characterized by increased
intracranial pressure (20, 21), decreased cerebral
blood flow (21, 22) and decreased cerebral perfusion
pressure (21). It is now widely accepted that blood
products, especially oxyhemoglobin, contribute to
cerebral vasospasm (23). The relationship between
the severity of SAH and vasospasm was reported
by many authors (13, 24). The ratio of vasospasm
in patients with a Fisher grade 3 was 33.7% in
our study. Fisher grade 3 was associated with
increased rate of vasospasm. It may be related with
“the more blood the more spasm” idea. Despite
of the increased ratio of vasospasm in patients
with a Fisher grade 3, the mortality rate was
significantly high in Fisher grade 4 group. There
are two possible explanation for the relationship
for mortality and vasospasm rates: 1) The ratio of
angiographically confirmed vasospasm on DSA
was more prominent in Fisher grade 3 and 2) the
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ratio of clinical vasospasm was more prominent in
Fisher grade 4. Additional studies may required to
clarify this issue.

The optimal management of patients with
unruptured intracranial aneurysms remains
controversial. ~ Treatment of  unruptured
intracranial aneurysms are influenced by many
factors including; 1) patient factors, such as
previous aneurysmal SAH, age, and coexisting
medical conditions, 2) aneurysm characteristics,
such as size, location, and morphology, 3)
factors in management, such as the experience of
neurosurgeon (25). In our study, eight patients
were presented with symptoms such as mass effect
on cerebral or brainstem structures or cranial nerve
palsies. Eight unruptured intracranial aneurysms
were found on DSA in these patients. Seven of them
were young patients with a long life expectancy
and the aneurysms were suitable for clipping. One
patient was old with the age of 70 years but has
not coexisting medical problems and considered to
be medically suitable for surgery. All patients were
treated surgically without any major morbidity.
We recommend operative management in patients
with unruptured intracranial aneurysms. It seems
the most effective treatment strategy to prevent the
patient for SAH. However, this decision requires
an accurate assessment of the factors that were
listed above.

As summary, there is no universal management
protocol for SAH and timing of surgery for
ruptured intracranial aneurysms. Predictives
of outcome are influenced by many factors in
patients with aneurysmal SAH. On the basis of
our results we suggest that initial WFNS score and
Fisher grade are important prognostic factors in
aneurysm surgery.
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