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Abstract

In our study, we aimed to evaluate the data obtained by retrospective examination of the epidemiological, clinical, and radiological findings of the
patients with aneurysmal subarachnoid hemorrhage. A group of 589 patients with spontaneous subarachnoid hemorrhage was evaluated
retrospectively. The epidemiological, clinical, and radiological results of the patients were analyzed. It was found that the most common
presentation to the emergency department with spontaneous subarachnoid hemorrhage was in the 6th decade, the female-to-male sex ratio was
1.5/1, the most common presentation time was winter-spring seasons, especially December, and the mortality rate was 39%. Headache was the
most common presenting complaint. The epileptic seizure and loss of consciousness affected the prognosis negatively and increased mortality
significantly. Hypertension was the most common chronic disease and was found to increase mortality. In FISHER and WFNS classifications,
mortality increased as grade and class progressed. Spontaneous SAH and SA is a life-threatening pathology with high morbidity and mortality,

difficult to treat and follow-up and significantly increasing healthcare costs.
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1. Introduction

Hemorrhage into the subarachnoid space of the brain from
arterial or venous vessels is called subarachnoid hemorrhage
(SAH) (1). It accounts for 6-8% of hemorrhagic stroke cases.
While the most common cause of SAH is trauma, the most
common cause of spontanecous SAH is aneurysmatic
hemorrhage (75-80%). Each year, 6-28 aneurysmal SAHs
occur in approximately 100,000 people (2), 10% of whom die
within the first hours of hemorrhage and 25% die within the
first 24 hours (3). 50% of the patients die within the first 3
months and the remaining 50% have deficits (4). Despite
successful surgical intervention, patients' personal, social, and
professional lives are significantly affected and they cannot
reach their previous physical performance (5). Subarachnoid
hemorrhages are mostly caused by trauma (6). Spontaneous
subarachnoid hemorrhages are most commonly caused by
rupture of aneurysms in intracerebral vascular structures, but
may also develop due to other vascular malformations (7).
However, no pathology is detected in approximately 15-20%
of spontaneous SAHs. There are many risk factors for
spontaneous subarachnoid hemorrhage (8). Female gender,
Japanese or Finnish nationality, and possibly African-
American or Hispanic ethnicity are non-modifiable risks for
spontaneous SAH (9). Hypertension, smoking, and heavy
alcohol use are modifiable risks for spontaneous SAH (10).
The most prominent clinical symptom of acute spontaneous
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SAH is a sudden onset of severe headache. It is often described
as the most severe headache in the patient's life. Both the
severity and the acute onset of headache are highly
characteristic features of spontaneous SAH. In addition to
headache, symptoms such as nausea-vomiting, epileptic
seizure, and photophobia may
accompany (11).

altered consciousness,

The primary aim in patients presenting with spontaneous
subarachnoid hemorrhage is to stabilize the respiratory and
circulatory mechanisms. Then, the cause of spontanecous SAH
should be determined by examination and imaging methods
and the diagnosed pathology should be treated as soon as
possible by surgical or endovascular intervention. The choice
of surgical or endovascular intervention treatment for
aneurysmal spontaneous SAHs is based on parameters such as
the patient's age, clinical condition, location, size, and shape of
the aneurysm. After the treatment of the existing pathology,
follow-up and treatment of complications such as vasospasm,
hydrocephalus and hemodynamic disturbance in intensive care
conditions are also very important in terms of the prognosis
and clinical course of spontancous SAH (12).

The most preferred initial diagnostic method for spontaneous
SAHs to demonstrate hemorrhage in the subarachnoid space is
computed tomography (CT) of the brain without intravenous
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contrast material. CT reveals hemorrhage as a hyperdense
signal in the basal cisterns and ventricular system, if present.
CT performed within the first 12 hours after acute spontaneous
SAH has a sensitivity and specificity of 98-100% for the
detection of blood in the subarachnoid space (13).

Magnetic resonance imaging (MRI) and lumbar puncture (LP)
are also included in the diagnostic methods for spontaneous
SAHs in addition to CT. Although MR angiography and CT
angiography are also used to detect vascular pathologies in the
differential diagnosis, the gold standard method is accepted as
Digital Subtraction Angiography (DSA) (14).

While aneurysmal features such as location, size, and
morphology govern the hemorrhage tendency of the
intracranial aneurysm (15), the outcome following aneurysm
rupture is determined by factors including the age of the patient
and the severity of hemorrhage (16). The severity of ASAH is
assessed by a series of grading scales that provide an objective
measurement of the clinical and radiological status of the
patient at presentation. In routine clinical practice, ASAH-
specific indices are used in making treatment decisions and
prognostic evaluation (17). One of these is the Glasgow Coma
Scale (18).

In our study, we retrospectively analyzed the patients who
presented to the emergency department with spontanecous SAH
and whose radiological imaging and DSA results showed the
presence of an intracerebral aneurysm. It is aimed to evaluate
the epidemiological and demographic characteristics of the
patients, the location of the aneurysm, the Glasgow Coma
Scale (GCS), duration of hospital stay, clinical course and
prognosis, and the treatment methods applied in comparison
with the data in national and international literature.

2. Materials and Methods

2.1. Research Group
In our study, 998 patients who came to the emergency

department of Inonu University Turgut Ozal Medical Centre
with subarachnoid hemorrhage between 2011 and 2020 were
scanned from the hospital data system. We excluded 408
patients with traumatic SAH, Digital Subtraction Angiography
(DSA) with no pathology, Arteriovenous Malformation
(AVM) or subarachnoid hemorrhage caused by other causes
mentioned in the etiology. In our study, a group of 590 patients
who came to the emergency department with spontaneous
subarachnoid hemorrhage and whose DSA results revealed
cerebral aneurysm were retrospectively evaluated.

2.2. Data Collection
The data was obtained from the ENLIL system, the data system

of Inonu University Turgut Ozal Medical Centre, and the
PACS programme, the radiological imaging programme. The
following data were analysed: age at presentation, female-male
sex ratios, months and seasons of presentation, complaints and
clinical findings at presentation, known concomitant chronic
diseases, GCS values at presentation, distribution according to
FISHER and WEFNS classifications, prognosis, length of
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hospital stay, and treatment modalities in patients who
presented to our emergency department with spontaneous
SAH. Male-female gender ratios and their effects on mortality
were investigated. In addition, the locations, sizes, and shapes
of the aneurysms detected after DSA were evaluated. In
patients with aneurysms, the presence of multiple aneurysms,
its relation with mortality and female-male sex ratios were
evaluated. In patients in whom DSA was not performed, CT
angiography or MR angiography findings were utilized.

2.3. Statistical Analysis
The data were analysed using SPSS 21.0 software. Mean,

standard deviation, and percentage distributions were given as
descriptive statistics. Chi-square analysis was used to
determine the relationship between categorical variables and
Mann Whitney U test was used to determine whether there was
a difference in Time until interventional treatment is applied
according to two-parameter variables. The results were
evaluated at a 95% (p<0.05) significance level

3. Results

In this study, we retrospectively analyzed 589 patients who
presented to the emergency department of our hospital with
non-traumatic spontaneous SAH in the last 10 years and were
found to have a cerebral aneurysm as a result of DSA.

The ages of the patients who came to the emergency
department with spontaneous SAH ranged between 6-91 years
and the mean age was 56.29+15.13 years. 28.4% of the patients
were in the 6th decade and 0.2% (n = 1) were in the 1st decade.
Female patients constituted 60.4% of the patients included in
the study. 10.2% of the patients came to the emergency
department in November and 7.1% in October. In this study,
the incidence of patients who presented to the emergency
department with spontaneous SAH and had cerebral aneurysm
as a result of DSA was analyzed according to the aneurysm
shape as saccular, fusiform, and dissecting aneurysms. The
most common shape of cerebral aneurysms as a result of DSA
was a saccular aneurysm in 96.6% (569 patients). The fusiform
aneurysm was found in 2% (12 patients) and dissecting
aneurysm in 0.3% (2 patients) of the patients. In the study
group of 590 patients, the rate of patients with spontaneous
saccular aneurysm detected on CT but who could not undergo
DSA for various reasons was 1% (6 patients). The aneurysm
size varied between 2-35 mm and the mean aneurysm size was
7.02+4.04 mm. Comorbidity was present in 60.4% of patients.
Hypertension was present in 54.3%, coronary artery disease in
12.1%, Diabetes mellitus in 11.2%, and asthma in 2.9% of the
patients. Surgery was performed in 52.6% and coil
embolization in 36.8% of the patients. The hospitalization
period of the patients ranged between 1-152 days and the mean
hospitalization period was 13.95+14.90 days. Multiple
aneurysms were present in 20.5% of patients. The mortality
rate was 39% in the patient group included in the study (Table

).
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Table 1. Demographic and clinical characteristics of the participants

Demographic characteristics

Age (x+SD) 56.29+15.13
1. Decade 1 (0.2%)
2. Decade 10 (1.7%)
3. Decade 14 (2.4%)
4. Decade 58 (9.8%)
5. Decade 116 (19.7%)
6. Decade 167 (28.4%)
7. Decade 120 (20.4%)
8. Decade 76 (12.9%)
9. Decade 24 (4.1%)
10. Decade 3 (0.5%)
Gender
Female 356 (60.4%)
Male 233 (39.6%)
Month
January 52 (8.8%)
February 51 (8.7%)
March 51 (8.7%)
April 44 (7.5%)
May 46 (7.8%)
June 44 (7.5%)
July 59 (10%)
August 46 (7.8%)
September 49 (8.3%)
October 42 (7.1)%
November 45 (7.6%)
December 60 (10.2%)
Aneurysm Type
Saccular 569 (96.6%)
Fusiform 12 (2.0%)
Dissectant 2 (0.3%)
Digital Subtraction Angiography None 6 (1%)
Aneurysm Size (X£SD) 7.02+4.04
Comorbidity
No 233 (39.6%)
Yes 356 (60.4%)
Hypertension
No 269 (45.7%)
Yes 320 (54.3%)
Diabetes mellitus
No 523 (88.8%)
Yes 66 (11.2%)
Asthma
No 572 (97.1%)
Yes 17 (2.9%)
Coronary Artery Disease
No 518 (87.9%)
Yes 71 (12.1%)
Treatment
Surgery 310 (52.6%)
Coil 217 (36.8%)
Coil+Surgery 1 (0.2%)
Coil+Stents 1 (0.2%)
Follow-up 52 (8.8%)
Follow-Up+Extraventricular Drainage 2 (0.3%)
Rejection 6 (1%)
Hospitalization Duration (X+SD) 13.95+14.90
Multipl Aneurysm
No 468 (79.5%)
Yes 121 (20.5%)
Prognosis
Exitus 230 (39%)
Discharged 359 (61%)

As a result of our study, it was observed that the highest
mortality rate was in the 10th decade with a rate of 100%,
followed by the 9th decade with a rate of 79.2%, the 8th decade
with a rate of 64.5%, and the 2nd decade with a rate of 60%,
and the relationship between decade and mortality was found
to be significant (Table 2).

Table 2. The relationship between decade and the prognosis

Mortality _|_p_|

1st Decade 100% (n=1) 0% (n=0)
2nd Decade 40% (n =4) 60% (n=6)
3rd Decade 78,6% (n=11) 21,4% (n=3)
4th Decade 75,9% (n=44) 24,1% (n=14)
5th Decade 81% (n=94) 19% (n=22) 000
6th Decade 65,9% (n=110) 34,1% (n=57) ’
7th Decade 52,5% (n=63) 47,5% (n=57)
8th Decade 35,5% (n=27) 64,5% (n=49)
9th Decade 20,8% (n=15) 79,2% (n=19)
10th Decade 0% (n=0) 100% (n=3)

The aneurysm was located in the anterior communicating
artery (A.Com) in 177 patients (30.2%), in the right arteria
cerebri media in 20.4%, in the right arteria carotis interna in
11.4%, and in the left ophthalmic artery in 0.2% (n = 1). The
relationship between SA location and mortality was also
analysed. Accordingly, in the group with more than 1 patient,
the localisation with the highest mortality rate was Arteria
Comminican Posterior with a rate of 61.9% (13 patients). The
localisation with the lowest mortality rate was Left Arteria
Cerebellaris Posterior Inferior with a rate of 27.3% (12
patients) and the relationship between the localisation of the
aneurysm and prognosis was found to be significant (p<0.05)
(Table 3).

Table 3. Relationship between survival-mortality rates according to
aneurysm location

Localization of the Aneurysm Mortality “

0, 0,
Anterior Comminican Artery S SN

(n=289) n=78)
. 66,2% 33,8%
Left Middle Cerebral Artery (n=43) (n=22)
. . 67,5% 32,5%
Right Middle Cerebral Artery (n=281) (n=39)
Left Internal Carotid 72,7% 27,3%
Artery+Basilar n=32) n=12)
. . 65,7% 34,3%
Right Internal Carotid Artery (n = 44) (n=23)
. 63% 37%
Left Anterior Cerebral Artery (n=17) (n=10) 016
Right Anterior Cerebral 59,1% (n  409% (n
Artery =13) =9)
. . 38,1% 61,9%
Posterior Communicate Artery (n=8) (n=13)
. 71% 29%
Basilar Artery (n=22) n=9)
0,
Left Vertebral Artery 0% (n=0) (LOE {0)
Left Posterior Inferior 72,7% 27,3%
Cerebellar Artery (n=28) n=3)
. 100% 0%
Left Ophthalmic Artery (n=1) (n=0)
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In patients with FISHER grade 2, the survival rate was
87.3% (151 patients) and the mortality rate was 12.7% (22
patients). In patients with FISHER grade 3, the survival rate
was 66.3% (187 patients) and the mortality rate was 33.7% (95
patients). In patients with FISHER grade 4, the survival rate
was 15.7% (21 patients) and the mortality rate was 84.3% (113
patients). As seen in the study, it was observed that the
mortality rate increased from FISHER grade 1 to 4 (Table 4).

In patients with WFNS class 1, the survival rate was 87.3%
(185 patients) and the mortality rate was 12.7% (27 patients).
In patients with WENS class 2, the survival rate was 83.3% (75
patients) and the mortality rate was 16.7% (15 patients). In
patients with WFNS class 3, the survival rate was 72.1% (44
patients) and the mortality rate was 27.9% (17 patients). In
patients with WFNS class 4, the survival rate was 32.4% (47
patients) and the mortality rate was 67.6% (98 patients). In
patients with WFNS class 5, the survival rate was 9.9% (8
patients) and the mortality rate was 90.1% (73 patients). As
seen in the study, it was observed that the mortality rate
increased from WFNS class 1 to 5 (Table 4).

While the survival rate was 11.1% (4 patients) in patients
with GCS 3, the mortality rate was 88.9% (32 patients). The
survival rate was 87.3% (185 patients) and the mortality rate
was 12.7% (27 patients) in patients with GCS 15. The survival
rate was 83% (93 patients) and the mortality rate was 17% (19
patients) in patients with GCS 14. In patients with GCS 7 and
below, the survival rate was 11.5% (13 patients) and the
mortality rate was 88.5% (100 patients). In patients with GCS
above 7, the survival rate was 73.2% (356 patients) and the
mortality rate was 26.8% (130 patients) (Table 4).

Table 4. FISHER grade-mortality relationship in spontaneous SAH

| Survival | ___ Mortality ] _p__

FISHER
Grade 2 87,3% (n = 151) 12,7% (n =22)
Grade 3 66,3% (n = 187) 33,7% (n = 95) .000
Grade 4 15,7% (n=21) 84,3% (n=113)
WFNS
Class 1 87,3% (n = 185) 12,7% (n =27)
Class 2 83,3% (n="75) 16,7% (n = 15)
Class 3 72,1% (n = 44) 27,9% (n=17) .000
Class 4 32,4% (n=47) 67,6% (n = 98)
Class 5 9,9% (n = 8) 90,1% (n = 73)
GCS
15 87,3% (n = 185) 12,7% (n =27)
14 83% (n=93) 17% (n = 19)
13 65,8% (n =25) 34,2% (n=13)
12 45,5% (n=5) 54,5% (n = 6)
11 45,5% (n = 20) 54,5% (n=24)
10 25% (n = 3) 75% (n=9)
9 30,4% (n = 14) 69,4% (m=32)  .0000
8 100% (n = 1) 0% (n=0)
7 15,6% (0= 5) 84,4% (n=27)
6 0% (n=0) 100% (n = 10)
5 10,3% (n = 3) 89,7% (n = 26)
4 16,7% (n = 1) 83,3% (n=5)
3 11,1% (n = 4) 88,9% (n=32)
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While 49.4% (158 patients) of the patients with a diagnosis
of hypertension who came to the emergency department with
spontaneous SAH were discharged, the mortality rate was
50.6% (162 patients). It was observed that 50% (33 patients) of
the patients with diabetes were discharged, while the mortality
rate was 50% (33 patients). While 82.4% (14 patients) of the
patients with asthma were discharged, the mortality rate was
17.6% (3 patients). In the patient group with chronic arterial
disease, 46.5% (33 patients) were discharged, while the
mortality rate was 53.5% (38 patients) (Table 5).

The mortality rate was 47.1% (57 patients) in patients with
multiple aneurysms and 37% (173 patients) in patients with a
single aneurysm (p<0.05) (Table 5).

Table 5. Chronic disease-mortality relationship in spontaneous SAH

| Survival | Mortality | __P_]

Chronic Disease

. 49,4% 50,6%
Hypertension (n= 158) @=162) .000
. 46,5% 53,5
Coronary Artery Disease (n=33) (n = 38) .008
. . 50% 50%
Diabetes mellitus (n=33) (n=33) .053
82,4% 17,6%
Asthma (n= 14) (=3 .066
Multiple Aneurysm
Yes 52,9% 47,1%
(n=64) n=57) 042
No 63% 37% ’
(n=295) (n=173)

The mean time until interventional treatment was
32.42+59.50 hours in ex patients and this time was
significantly shorter than that of the discharged patients
(p<0.001) (Table 6; Fig. 1).

Table 6. Time until interventional treatment is applied compared to
prognosis
| Prognosis | n | xSD_ | P |
Time until interventional Exitus 195 32,42+59,50 000
treatment is applied Discharged 334 54,14481,36 °

60

54,14

50

40

30

Exitus Discharged

Time until interventional treatment is applied

Fig. 1. Time until interventional treatment is applied compared to
prognosis

4. Discussion

The study included 589 patients who presented to the
emergency department of Inonu University Turgut Ozal
Medical Centre with spontaneous subarachnoid hemorrhage
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between January 2011 and January 2020 and were diagnosed
with cerebral aneurysm as a result of Digital Subtraction
Angiography (DSA). During this period, 998 patients who
were admitted to the intensive care unit with a diagnosis of
SAH were analysed, while a group of 408 posttraumatic
patients who were diagnosed with SAH due to arteriovenous
malformation (AVM) and all other causes mentioned in the
aetiology were excluded from the study.

The female sex ratio was 60.5% and the male sex ratio was
39.5%. The female-male sex ratio, which was reported as 1.4-
1.6/1 in the literature, was found to be approximately 1.5/1 in
the study. It was observed that the study was compatible with
the literature in these data (19,20).

Spontaneous SAH is most commonly observed between the
ages of 40-60 years. In many studies it has been reported that
spontaneous SAHs are most frequently observed in the 6th
decade and then in the 5th decade (19,21,22). In a study by
Bozkus (23) different from the literature, it was found that the
incidence of spontaneous SAH was higher with increasing age,
especially in the 7th and 8th decades. In our study, the most
common decade with a rate of 29.5% was the 6th decade and
the second most common decade with a rate of 20.4% was the
5th decade.

The most common times of spontaneous SAH vary
according to geography, genetics, and climate characteristics.
In the study by Clarke et al (19) it was reported that
spontaneous SAH was mostly observed in winter and spring,
whereas in the study by Chayette et al (24), it was found that
the most frequent presentation was in spring and autumn
seasons. In the present study, we analysed the frequency of
monthly presentations and thus the seasonal distribution of
spontaneous SAH. In our study, the most common month of
presentation was found to be December with a rate of 10.2%.
On a seasonal basis, winter was found to be the most common
season in which spontaneous SAH was admitted to our
emergency department with a rate of 27.7%. In this sense, it
was observed that our study was compatible with the study by
Clarke et al (19). The season with the least number of
admissions was autumn with a rate of 23%. In fact, there were
no significant differences in the frequency of spontaneous SAH
admissions between seasons in our series.

The overall mortality rate was found to be 39%. In our
study, the mortality rate in the female sex was found to be
37.6% and in the male sex 41.4%. Since mortality rates were
reported to be approximately 30-50% in the literature, the
results of the study were found to be compatible with the
literature (25,26).

In our study, the mortality rate in the 7th decade was 49.1%,
while the mortality rate in the 10th decade was found to be
100%. In the literature, it has been shown that advanced age is
one of the most important reasons that adversely affects the
prognosis of spontaneous SAH and increases the mortality rate

(23,27).

Many studies in the literature have shown that the most
common SA localisation is ACoM22. In another study in the
literature, it was reported that MCA aneurysm was the most
common localisation with a rate of 34% (28). In the present
study, the most common SA localisation was MCA with a rate
of 31.5% (185 patients). In the patient series in the study, it was
found that SAs were located in the anterior circulation in 89%
and in the posterior circulation in 11%. In the literature, the
aneurysm rate in the anterior circulation was reported to be
90% and 10% in the posterior circulation. In this sense, our
study was found to be compatible with the literature (29,30).

In some studies, the presence of multiple aneurysms was
reported to be 6.5%, while in different studies it was reported
to be between 15-45% (29,31,32). The presence of multiple
aneurysms was found to be 20.4% in our patient group. In this
sense, the study was compatible with the literature.

In our study, the mortality rate was 46.7% in patients with
multiple aneurysms and 37% in patients without multiple
aneurysms. In the light of these data, it can be said that being
female gender is an additional risk in terms of the presence of
multiple aneurysms and the presence of multiple aneurysms
affects the prognosis in a bad way.

Headache is known to be the most common clinical
symptom in patients with spontaneous SAH. In the literature,
headache was observed in 70-76% of patients with
spontaneous SAH (28,33). In the present study, headache was
found to be present in 72.7% of patients presenting to the
emergency department with spontaneous SAH.

Patients with spontaneous SAH may present to the
emergency department with focal neurological deficits. In the
literature, 15-20% of patients with SAH have focal
neurological deficits. In our study, focal neurological deficit
was found in 21.4% of the patients presenting to the emergency
department. In this sense, the study was found to be compatible
with the literature (34,35).

In the literature, the rate of nausea-vomiting in patients with
SAH is reported to be between 34-48%, whereas, in some
studies, it has been reported to be quite frequent with a rate of
70% (34,36). The rate of nausea-vomiting was found to be
22.9% in our patient group. This may be explained by the
decrease or disappearance of nausea-vomiting complaints due
to the antiemetic agents used by the patients until they reach
the emergency department.

In the literature, the rate of epileptic seizure observed in the
first 24 hours after spontaneous SAH has been shown to be
between 6% and 20% (34,35,37). In our study, the rate of
epileptic seizure seen after spontaneous SAH was found to be
10%, which was compatible with the literature.

In the literature, the rate of transient loss of consciousness
in spontaneous SAHs was observed to be 19-40% (27,34). The
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rate of patients presenting with transient loss of consciousness
or altered consciousness was 25.6%. The study was found to
be compatible with the literature in this respect.

The mortality rate in the patient group with GCS:7 and
below was 88%. In a study conducted in a group of 1200
patients diagnosed with SAH, it was determined that GCS was
one of the main factors affecting mortality (38).

In the study, spontaneous SAH patients were evaluated
according to the FISHER classification. In a study by Bonilha
et al (39) in which 100 patients with aneurysmal spontaneous
SAH were analysed, FISHER grade 3 was the most common
grade. In another study of 328 patients by Ilhan et al28 FISHER
grade 2 was the most common grade.

In this study, spontaneous SAH patients were analysed
according to the WFNS classification. In the study by Drake et
al (40), it was reported that mortality decreased as the WFNS
class decreased and the relationship between WFNS
classification and the prognosis was significant. In our study,
the highest mortality rate was observed in WFNS class 5 with
90.1%, while the lowest mortality rate was found in WFNS
class 1 with 12.7%. It was determined that the mortality rate
gradually increased as the WFNS progressed from class 1 to
class 5. In the light of these data, the study was found to be
compatible with the literature. In addition, it was observed that
the clinical findings of the patients at the first presentation to
the emergency department seriously affected the prognosis.

Hypertension has been shown to be one of the most
important modifiable risk factors for spontaneous SAH in both
sexes in all studies (11,41,42). It is known in the literature that
chronic diseases, especially hypertension, are important factors
in mortality in spontaneous SAH (10,41,42). In our study,
mortality was observed at a rate of 50.6% in the patient group
with hypertension.

In the literature, findings indicating that coronary artery
diseases increase the risk of spontaneous SAH development
have been reported (43). In our study, the mortality rate was
53.5% in patients with coronary artery disease.

In the literature, there is information that there is a relative
relationship between diabetes and SAH in addition to major
risk factors including hypertension, alcohol and smoking in the
development of spontaneous SAH (44,45). The mortality rate
in our patient group with diabetes was found as 50%.

Both treatment modalities have advantages and
disadvantages. In the literature, it has been reported that the
surgical method is advantageous compared to the endovascular
method because it reduces the risk of vasospasm development
by clearing the clot, provides effective and rapid intervention
during intraoperative aneurysm hemorrhage, evacuation of the
hematoma in the presence of a large parenchymal hematoma,
and the aneurysm sac and the perforating branches emerging
from its periphery can be protected and clipped. In addition,

the advantages of the endovascular interventional method over
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the surgical method such as the absence of craniotomy, shorter
duration of the procedure, and better postoperative patient
comfort have also been emphasised in the literature. In a large
meta-analysis study conducted in the literature, the results and
risks of surgical and endovascular interventional methods were
found to be statistically similar (46). In our study, the mortality
rate was 38.1% in patients treated with surgical methods and
35.3% in patients treated with endovascular interventional
methods. In the light of these data, no significant superiority of
the two methods in terms of prognosis was observed in the
study in accordance with the literature.

The mean hospitalisation time of 589 patients was found to
be approximately 14 days after treatment. Although different
hospitalisation times have been reported in the literature, it has
been shown that this period varies between approximately 7-
18 days (47). In this sense, the results of the series were
compatible with the literature.

In conclusion, spontaneous SAH and SA is a life-
threatening pathology with high morbidity and mortality,
difficult to treat and follow-up, requiring serious experience
and experienced personnel, and significantly increasing
healthcare costs. In recent years, with the innovations in
radiological imaging, surgical techniques, and endovascular
interventional methods, follow-up and treatment have started
to be performed more effectively. It is thought that morbidity
and mortality in aneurysmal spontaneous subarachnoid
hemorrhage will reach lower levels with the increase in
experience, development of diagnostic methods, and
innovations in treatment methods.
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