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Abstract. Aneurysmal subarachnoid hemorrhage (SAH)
constitutes a devastating and life-threatening neurosurgical
emergency. Over a number of years, there has been a debate as
regards the most suitable timing for surgery. The present retro-
spective study aimed to investigate the association between
the timing of treatment and the outcomes of patients who
underwent clipping of ruptured intracranial aneurysms. The
present study performed a retrospective analysis of 92 of 142
consecutive patients who were diagnosed with anterior circu-
lation ruptured aneurysms and treated only by microsurgical
clipping between January, 2013 and December, 2018. The
patients were divided into two groups, namely group A, which
included patients who underwent microsurgical clipping for
ruptured anterior circulation aneurysm in the early stages
(within the first 3 days of aneurysm rupture occurrence), and
group B, which included those who were operated on in the
late stages (after 3 days of aneurysm rupture occurrence). The
age of the patients ranged from 26 to 78 years, with a mean
age of 54.6 years. In total, 52 patients were female (56.6%) and
40 patients were male (43.4%). Risk factors associated with a
high incidence of rupture included hypertension in 47 (51.0%)
patients, cigarette smoking in 39 (42.3%) patients, alcohol
consumption in 20 (21.7%) patients and diabetes mellitus in 2
(2.1%) patients. The present study revealed that the mortality
rate was lower in group B (P=0.011; 4.3% compared with
11.9% in group A). This indicates that particularly the timing
of surgery in group B (patients who were operated on in the
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late stages, after 3 days of aneurysm rupture occurrence) was
more appropriate. In addition, no complications, post-oper-
ative hemiplegia and mortality were all independent factors
associated with good outcomes (=2 modified Rankin scale)
(P<0.05 for all three parameters). On the whole, the present
study demonstrates that the outcomes of patients who under-
went microsurgical clipping for ruptured anterior circulation
aneurysms =3 days after admission or rupture occurrence,
exhibited favorable outcomes compared to patients operated
on during the first 2 days of occurrence.

Introduction

Aneurysmal subarachnoid hemorrhage (SAH) constitutes a
devastating and life-threatening neurosurgical emergency with
an estimated global incidence of 9.1 per 100,000 individuals
per year (1,2). Due to its catastrophic short-term complica-
tions, SAH remains a major cause of morbidity and mortality
worldwide, even though novel diagnostic and treatment tech-
niques have been developed over the past decades. Indeed,
during the early stages of aneurysmal SAH, there is a high
risk of re-bleeding, hydrocephalus, intracerebral hematoma,
generalized cerebral edema and vasospasm, while long-term
complications include delayed cerebral ischemia (DCI) (3-5).

The severity of the clinical presentation upon admission,
re-bleeding, the timing of the surgery and the type of treat-
ment are predictors of neurological outcomes and SAH-related
disability (6,7). Furthermore, patients with higher Hunt and
Hess grades (grades 4 and 5) upon admission, particularly the
elderly, are more likely to have poor clinical outcomes (8).

Upon the diagnosis of a ruptured intracranial aneurysm,
the main goal is to secure the aneurysm as soon as possible
to prevent re-bleeding. Before the 1990s, microsurgical clip-
ping was the only available treatment option for ruptured
intracranial aneurysms and while it still confers satisfactory
long-term results regarding re-operation rates, it is character-
ized by high peri-operative complications and long periods of
hospitalization (4,5,9,10). On the other hand, the introduction
of endovascular treatment has led to lower peri-interventional
complication rates; however, this is associated with a
higher rate of incomplete occlusion and in-hospital case
fatalities (11,12).


https://www.spandidos-publications.com/10.3892/mi.2025.257

2 PAGKOU et al: LONG-TERM OUTCOMES FOLLOWING THE CLIPPING OF ANTERIOR CIRCULATION ANEURYSMS

The timing of the surgery plays a crucial role concerning
the risk of re-bleeding and mortality rates, particularly in
patients with a good clinical condition upon admission (13-16).
Over a number of years, there has been a debate as regards the
most suitable timing of surgery (17,18). The early clipping of
the cerebral aneurysm may permit for the secure preface of
hypertensive management prevented at the development and/or
treatment of DCI (14). On the other hand, delayed surgical
management may decrease the morbidity and mortality
of the microsurgical intervention due to improvements in
surgical conditions and the general condition of individual
patients, mainly in those with higher Hunt and Hess grades
(grades 4 and 5) upon admission (13).

The present retrospective study aimed to investigate
the association between the timing of treatment and the
outcomes of patients who underwent the clipping of ruptured
intracranial aneurysms. The present study and also aimed
to provide contemporary data for a more balanced approach
when assessing the optimal treatment strategy for a given
aneurysm, microsurgical vs. endovascular, when both options
are available.

Materials and methods

Patient population and aneurysm characteristics. A retro-
spective analysis of 92 of 142 consecutive patients who were
diagnosed with anterior circulation ruptured aneurysms
and treated only by microsurgical clipping was conducted
between January, 2013 and December, 2018 (AHEPA
University Hospital, Aristotle University School of Medicine,
Thessaloniki, Greece).

The study protocol was approved by the Ethics Committee
of the hospital-(AHEPA University Hospital, Aristotle School
of Medicine Thessaloniki, Greece; Ref. no. 1085-2023). In
compliance with the current legislation, the National Data
Protection Authority was notified on its conduction (Ref.
no. 985-2024). The study was conducted in accordance with
the ethical standards laid down in the Declaration of Helsinki
1964 and its later amendments. Written informed consent was
obtained from all included patients or their next-of-kin prior to
surgery. All patients were >18 years of age.

Patients with posterior circulation aneurysms and
non-saccular aneurysms were excluded from the study. In the
final pool, 92 patients were included, and these patients were
divided into two groups. Data collection was performed, and
the data were reviewed and analyzed by two physicians (GF
and DP) based on the following inclusion criteria: Patients aged
>18 years who underwent microsurgical clipping for ruptured
anterior circulation aneurysm between 2013 and 2018. Cases
with incomplete medical files and cases lost to follow-up were
excluded (Fig. 1).

Demographic data including age, sex, comorbidities
and post-operative outcomes were collected prospectively.
Baseline characteristics included age, sex, risk factors, aneu-
rysm size and location, clinical presentation upon admission,
Fisher grade, and the timing of surgery (Table I). Risk factors
for aneurysm formation and rupture, including hyperten-
sion, diabetes mellitus, hypercholesterolemia and smoking
were documented and the data are also presented in Table I.
The clinical presentation of the patient upon admission was

Inclusion criteria
-Age> 18 years
-Underwent microsurgical clipping for ruptured anterior circulation
aneurysm

Exclusion criteria
-Patients with posterior circulation aneurysms and non-saccular
aneurysms
-Cases with incomplete medical files and cases lost to follow-up

92 out of 142 (e.g., did not meet inclusion criteria, withdrew

consent, etc.)patients who underwent microsurgical clipping for ‘

ruptured anterior circulation aneurysm between January 2013 ‘
and December 2018

Group A, Early (within
first3 days), |
n=40(43.4%) ‘

Males: 26(28.2%)

Group B, Late (after3 |
days), n=52(56.6%)
Males: 14(15.2%)

Figure 1. Flow chart of the inclusion process for the participants in the
present study.

assessed according to Hunt and Hess grading scale (Table I).
Clinical status upon admission was dichotomized as good
(grade <2) and severe (grade =3). At the emergency depart-
ment, all patients underwent urgent Computed Tomography
(CT) angiography. Aneurysm location, size, and extent of
SAH according to Fisher grading scale were documented
and the presence of multiple aneurysms was also investigated
(Table I). The timing of the surgery was dichotomized as early
(within the first 3 days after SAH) and late (after =4 days).

Clinical data. The patients were divided into two groups,
namely group A, which included patients who underwent
microsurgical clipping for ruptured anterior circulation aneu-
rysm in the early stages (within the first 3 days of aneurysm
rupture occurrence), and group B, which included those who
were operated on in the late stages (after 3 days of aneurysm
rupture occurrence).

Perioperative treatment and surgical technique. During
hospitalization, all patients received the same medical treat-
ment protocol [nimodipine, 60 mg (as 2x30 mg capsules) every
4 h for 21 consecutive days, antihypertensives to control blood
pressure, pain relievers (acetaminophen, 500 mg every 8 h for
headache) and antiseizure medications (levetiracefan, 500 mg
every 12 h]. Standard pterional craniotomy was used for the
clipping of anterior circulation aneurysms. In some cases,
temporary clip application was performed. A small number of
patients underwent decompressive craniectomy due to diffuse
cerebral edema and massive intracerebral hemorrhage and
some of them underwent ventriculoperitoneal shunt placement
for hydrocephalus. Following surgery, patients were moved to
the intensive care unit.

Follow-up and clinical outcomes. The presence of pre-oper-
ative re-bleeding, hydrocephalus and diffuse cerebral edema
was assessed. The modified Rankin scale (mRS) was used
to assess clinical outcomes. According to the mRS, patients
were categorized as mRS =2 (good outcome) and mRS <2
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Table I. Baseline demographic characteristics of the patients.

All patients, Group A, early (within first Group B, late (after
Parameters n=92 (100%) 3 days), n=40 (43.4%) 3 days), n=52 (56.6%) P-value
Age, mean = SD (years) 54.6x11.5 52.2+13.2 56.5+9.7 0.197
Sex, n (%) 0.150
Male 40 (43.4) 26 (65) 14 (35)
Female 52 (56.6) 14 (26.9) 38 (73.1)
Alcohol consumption, n (%) 0.060
Yes 20 (21.7) 5054 15 (16.3)
No 72 (78.3) 35 (38.8) 37 (40.5)
Diabetes, n (%) 0.851
Yes 2(2.1) 1(1.0) 1(1.0)
No 90 (97.9) 39 (42.5) 51 (55.4)
Hypertension, n (%) 0.855
Yes 47 (51) 20 (21.7) 27 (29.3)
No 45 (49) 20 (21.7) 25 (27.3)
Smoking status, n (%) 0.195
Yes 39 (42.3) 20 (21.7) 19 (20.6)
No 53 (57.7) 20 (21.7) 33 (36)
Aneurysm size, n (%) 0.015
Small (<5 mm) 27 (29.3) 17 (18.4) 10 (10.8)
Medium (5-15 mm) 60 (65.2) 19 (20.6) 41 (44.5)
Large (>15-25 mm) 4(4.3) 33.2) 1(1.0)
Giant (>25 mm) 1(1.0) 1(1.0) 0(0)
Complications®, n (%)
No complication 43 (46.7) 21 (22.8) 22 (239) 0.331
Hydrocephalus 27 (29.3) 909.7) 18 (19.5) 0.206
Post-operative hemiplegia 7 (7.6) 3(3.2) 4 4.3) 0972
Pneumonia 6 (6.5) 0(0) 6 (6.5) 0.026
Diffuse edema/DC 15 (16.3) 10 (10.8) 5054 0.048
Multiorgan failure 4(4.3) 22.1) 22.1) 0.788
Re-bleeding 10 (10.8) 5054 5054 0.659
Location?, n (%)
Acom 49 (53.2) 20 (21.7) 29 (31.5) 0.582
ICA/Pcom 17 (18.4) 5054 12 (13.0) 0.195
MCA 22 (23.9) 13 (14.1) 99.7) 0.090
ICA-anterior choroidal 4 (4.3) 1(1.0) 332 0.446
Multiple aneurysm 11 (11.9) 6 (6.5) 5054 0.446
Fisher grading scale, n (%) 0.672
1 0(0) 0(0) 0(0)
2 29 (31.5) 12 (13.0) 17 (18.4)
3 33 (35.8) 13 (14.1) 20 (21.7)
4 30 (32.6) 15 (16.3) 15 (16.3)
Hunt and Hess grading scale, n (%) 0.002
0 0 (0) 0 (0) 0 (0)
1 31 (33.6) 20 (21.7) 11 (11.9)
2 23 (25) 4(4.3) 19 (20.6)
3 6(6.5) 0 (0) 6(6.5)
4 26 (28.2) 13 (14.1) 13 (14.1)
5 6(6.5) 33.2) 33.2)

Modified Rankin rading scale, n (%)
Good outcome =2 61 (66.3) 24 (26.0) 37 (40.7)
Poor outcome <2 31 (33.6) 16 (17.3) 15(16.3) -
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Table I. Continued.

All patients, Group A, early (within first Group B, late (after
Parameters n=92 (100%) 3 days), n=40 (43.4%) 3 days), n=52 (56.6%) P-value
Mortality, n (%) 0.011
Yes 15 (16.2) 11 (11.9) 4(4.3)
No 77 (83.8) 29 (31.5) 48 (52.3)

*For the parameters Complications and ‘Location’, each subcategory was compared vs. the rest of the patients of that category. SD, stan-
dard deviation; DC, decompressive craniectomy; Acom, anterior communicating artery; ICA, internal carotid artery (ICA); Pcom, posterior

communicating artery.

(poor outcome). The mRS is a severity-of-disease classifica-
tion system that estimates the level of morbidity during the
everyday actions of participants who have suffered a stroke
or have other diseases leading to neurological disability. A
numerical score from 0 to 6 was assigned based on several
factors, with higher scores indicating a more severe situation
and a greater risk of mortality (19). Post-operative outcomes
were evaluated no less than 12 months following surgical
management.

Statistical analysis. Statistical analyses were carried out
using the Statistical Package for the Social Sciences (SPSS 11;
SPSS, Inc.). The normality of the distribution of variables was
evaluated using the Shapiro-Wilk test. Categorical variables
were compared between groups using Fisher's exact test. The
continuous records also were assessed using the Mann-Whitney
U test. Receiver operating characteristic (ROC) analysis was
applied to expose the causes that are related to patients who
were diagnosed with anterior circulation ruptured aneurysms
and treated only by microsurgical clipping and affect the
outcomes of those patients. A P-value <0.05 was considered to
indicate a statistically significant difference.

Results

Patient and aneurysm characteristics. The baseline character-
istics of patients and aneurysms are outlined in Table I. The
present study included 92 patients, admitted to the emergency
department with a high clinical suspicion of SAH, which was
confirmed radiologically, between January, 2013 and December,
2018. A total of 92 anterior circulation ruptured aneurysms
were identified following computed tomography angiography.
All patients underwent microsurgical clipping of the aneurysm.

The age of the patients ranged from 26 to 78 years, with
a mean age of 54.6 years. In total, 52 patients were female
(56.6%) and 40 patients were male (43.4%). Risk factors associ-
ated with a high incidence of rupture included hypertension in
47 (51.0%) patients, cigarette smoking in 39 (42.3%) patients,
alcohol consumption in 20 (21.7%) patients and diabetes
mellitus in 2 (2.1%) patients (Table I).

The most common rupture site was the anterior commu-
nicating artery in 49 (53.2%) cases followed by ruptured
middle cerebral artery aneurysms in 22 (23.9%) cases. In total,
11 cases (11.9%) had more than one aneurysm. As regards
the aneurysm diameter, the majority of them were small

[0-4.9 mm; 27 patients (29.3%)] and medium [5-14.9 mm;
60 patients (65.2%)] in size (Table I).

Upon admission, the majority of cases (60 patients, 65%)
presented with favorable Hunt and Hess grading scale scores
(grades 1-3), while the remaining 32 (35%) patients were cate-
gorized as grades 4 and 5. A total of 29 (31.5%) patients had
Fisher grade 2 at the initial presentation, 33 (35.8%) patients
had Fisher grade 3, and the remaining 30 patients had grade 4
(32.6%) (Table I). In terms of the timing of surgery, 40 patients
underwent microsurgical clipping during the first 3 days of
hospitalization (43.4%) and the remaining 52 (56.6%) patients
were operated on after 3 days (Table I).

Association between factors and clinical outcomes.
Univariate analysis revealed that there was a statistically
significant difference in the no complications, post-operative
hemiplegia, diffuse edema/decompressive craniectomy,
re-bleeding, Fisher grading scale, Hunt and Hess grading
scale and mortality between the participants who underwent
microsurgical clipping during the first 3 days of hospitaliza-
tion (group A) and those that underwent surgery after 3 days
(group B) (P<0.05, Table II).

Multivariate analysis (Table III) revealed that no compli-
cations, post-operative hemiplegia and mortality were all
independent factors associated with good outcomes (=2 mRS)
(P<0.05 for all three parameters).

Overall, ROC analysis demonstrated that no complications
exhibited the optimal performance to predict good outcome
(=2 mRY), as evaluated by an area under the curve standard
error [AUC (SE)] of [0.828 (0.043) and (P=0.000)] (Table III
and Fig. 2). In addition, ROC analysis demonstrated that,
among the variables, mortality was lower in group B compared
with group A, indicating the superiority of group B compared
with group A, as evaluated by an AUC (SE) of 0.742 (0.062)
and P=0.000 (Table III and Fig. 3).

Discussion

The results of the present study demonstrated that the outcomes
of patients who underwent microsurgical clipping for ruptured
anterior circulation aneurysms =3 days after admission or
rupture occurrence, exhibited favorable outcomes compared to
patients operated on during the first 2 days of occurrence. The
good clinical condition concerning SAH-related complications
(no complications); the development of post-operative hemiplegia
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Table II. Univariate analysis for good outcomes ( =2 mRS).

Good outcomes
(=2 mRS), n=61

Poor outcomes
(<2 mRS), n=31

Parameters (66.3%) (33.7%) P-value
Groups, timing of surgery 8.2+6.0 6.5+5.8 0.202
Age, mean = SD (years) 54.4£12.0 55.1£10.5 0.934
Sex, n (%) 0.117
Male 23 (57.5) 17 (42.5)
Female 38 (73) 14 (27)
Alcohol consumption, n (%) 0.500
Yes 12 (13.0) 8 (8.6)
No 49 (53.2) 23 (25)
Diabetes, n (%) 0.622
Yes 1(1.0) 1(1.0)
No 60 (65.2) 30 (32.6)
Hypertension, n (%) 0.943
Yes 31(33.6) 16 (17.3)
No 30 (32.6) 15 (16.3)
Smoking status, n (%) 0.407
Yes 24 (26.0) 15 (16.3)
No 37 (40.2) 16 (17.3)
Aneurysm size, n (%) 0.234
Small (<5 mm) 21 (22.8) 6(6.5)
Medium (5-15 mm) 38 (41.3) 22 (23.9)
Large (>15-25 mm) 22.1) 22.1)
Giant (>25 mm) 0 (0) 1(1.0)
Complications®, n (%)
No complication 42 (45.6) 1(1.0) 0.001
Hydrocephalus 14 (15.2) 13 (14.1) 0.059
Post-operative hemiplegia 2(2.1) 5054 0.028
Pneumonia 2(2.1) 4(4.3) 0.077
Diffuse edema/DC 3@3.2) 12 (13.0) 0.001
Multiorgan failure 1(1.0) 3(3.2) 0.074
Re-bleeding 332 7 (7.6) 0.010
Location?, n (%) - - -
Acom 34 (36.9) 15 (16.3) 0.504
ICA/Pcom 12 (13.0) 5(5.4) 0.679
MCA 12 (13.0) 10 (10.8) 0.181
ICA-anterior choroidal 4(4.3) 0 (0) 0.145
Multiple aneurysm 4(4.3) 7 (7.6) 0.127
Fisher grading scale, n (%) 0.001
1 0(0) 0(0)
2 29 (31.5) 0(0)
3 23 (25) 10 (10.8)
4 909.7) 21 (22.8)
Hunt and Hess grading scale, n (%) 0.001
0 0 (0) 0 (0)
1 30 (32.6) 1(1.0)
2 17 (18.4) 6(6.5)
3 33.2) 33.2)
4 9.7 17 (18.4)
5 22.1) 4(4.3)
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Table II. Continued.

Good outcomes
(=2 mRS), n=61

Poor outcomes
(<2 mRS), n=31

Parameters (66.3%) (33.7%) P-value
Mortality, n (%) 0.001
Yes 0 (0) 15 (16.3)
No 61 16 (17.3)

“For the parameters Complications and ‘Location’, each subcategory was compared vs. the rest of the patients of that category. SD, stan-
dard deviation; DC, decompressive craniectomy; Acom, anterior communicating artery; ICA, internal carotid artery (ICA); Pcom, posterior

communicating artery.

Table III. Multivariate analysis and ROC analysis of good outcomes (=2 mRS).

A, Multivariate analysis

95% CI for Exp(B)
Parameter P-value Exp(B) Lower Upper
No complication 0.005 0.300 0.086 0.482
Post-operative hemiplegia 0.007 -0.210 -0.647 -0.104
Diffuse edema/DC 0.183 -0.126 -0.399 0.077
Re-bleeding 0.757 0.025 -0.209 0.286
Fisher grading scale 0.099 -0.224 -0.289 0.025
Hunt and Hess grading scale 0.356 0.137 -0.054 0.149
Mortality 0.000 -0.422 -0.766 -0.321
B, ROC analysis
Parameter P-value Area Std. error CI (95%) lower-upper
No complication 0.000 0.828 0.043 0.744-0912
Post-operative hemiplegia 0.316 0.564 0.066 0.436-0.693
Mortality 0.000 0.742 0.062 0.621-0.863

SD, standard deviation; CI, confidence interval; DC, decompressive craniectomy; ROC, receiver operative characteristic.

10 ROC Curve

0.8
> 0.6
=
= No complications for >2 mRS
3 AUC: 0.828
@ 04

0.2

0.0

0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

Diagonal segments are produced by ties.

Figure 2.ROC curve for no complications, predicting good outcome (>2 mRS)
during follow-up. AUC, 0.828. ROC, receiver operative characteristic; AUC,

area under the curve.

Sensitivity

ROC Curve

0.8
0.6
Mortality for 22 mRS
AUC: 0.742
0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

Diagonal segments are produced by ties.

Figure 3. ROC curve for mortality, predicting good outcome (=2 mRS)
during follow-up. AUC, 0742. ROC, receiver operative characteristic; AUC,

area under the curve.
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related to DCI, and mortality were all independent factors asso-
ciated with good outcomes (=2 mRS). In addition, even though
the majority of the cases (78.4%) were admitted with Fisher
grading scale 3 or 4, in the present study the mortality rate was
16.3%. On the other hand, risk factors for aneurysm formation
and rupture, including hypertension, diabetes mellitus, hyper-
cholesterolemia and smoking were not statistically significant
parameters reinforcing the initial hypothesis that the timing of
the surgery plays a role in patient outcomes.

Early surgery, within the first 3 days, seems to be associ-
ated with lower likelihood of a positive outcome, especially
in those patients in good clinical condition on admission
[13]. For this reason, most centers now intend to operate on
an aneurysm within two days of the SAH (20,21). However,
microsurgical management for aneurysmal SAH may be more
dangerous during this two-day interval, and thus treatment
management must comprise contemplations concerning the
risk of re-hemorrhage (20). In addition, for these patients,
who are only suitable for surgery three days after SAH, it is
significant to identify the most favorable timing for aneurysm
clipping occlusion, i.e. whether it should be until 14 days
after SAH (22). In the present study, surgical morbidity and
mortality, between patients submitted to early, intermediate,
or late surgery, was statistically significant, with patients who
underwent surgical aneurysm repair in an interval =3 days
indicating a more favorable outcome.

On the other hand, there were studies that the timing of
surgery did not have a significant role in surgical outcomes,
apart from clinical condition on admission (15,23). Additional
subgroup analysis proposed a tendency that recommended
greater advantages with early intervention, which, in other
words, encouraged a policy of surgery as early as possible (23).
In addition, based on these results, it was recommended that
clipping between five and ten days after the event of aneurysmal
rupture did not lead to a higher possibility of DCI (22). Instead,
operating on the swollen and vulnerable brain tissue led to high
rates of perioperative complications (24). The present study
demonstrated that clinical outcomes were improved when
aneurysm occlusion was performed at a later stage after SAH
after differences. It is imperative to understand that patients
were not randomized for the timing of the surgery, and the
unfavorable outcome in the group of patients operated on in
the early stages, was possibly associated with the causes of
the post-operative condition, such as a poor clinical condition
on admission, early re-hemorrhage, or early worsening from
other reasons. Notably, in the present study, re-bleeding did
not occur more often in patients operated on after day 3, and
this is a critical factor when deciding on patients' management.

A previous study on endovascular management report
that the embolization of ruptured intracranial aneurysms
can be applied safely to patients who were admitted between
post-hemorrhage days 4 and 10, with no significant increase in
mortality, and regardless of a higher risk of vasospasm at the
time of treatment (25). In the present study, the mortality rate
was lower in those patients who were operated on 3 days after
aneurysm rupture occurrence.

The present study had several limitations, such as that
it was a retrospective study of medical records analysis and
was performed in a single center with a limited number of
cases. In addition, the neurological outcomes of patients with
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SAH is dependent on the underlying initial pathology and the
subsequent vasospasm. Another limitation was the restrictions
concerning the lack of inclusion of patients presenting with a
worse overall clinical condition.

In conclusion, the present study revealed that the outcomes
of patients who underwent microsurgical clipping for ruptured
anterior circulation aneurysms =3 days after admission or
rupture occurrence, exhibited favorable outcomes compared
to patients operated on during the first 2 days of occurrence.
The good clinical condition concerning SAH-related compli-
cations (no complications), the development of post-operative
hemiplegia related to DCI and mortality were all independent
factors associated with good outcomes. In addition, even
though the majority of the cases were admitted with Fisher
grading scale scores of 3 or 4, in the present study, the mortality
rate was 16.3%. Although the endovascular treatment of ante-
rior circulation ruptured aneurysms, during the past years, has
been the treatment of choice following SAH, clipping may be
considered a valid alternative.
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