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ABSTRACT

Objectives: The aim of this study was to estimate the prognosis and mortality rates of patients 1 year after surgical 
clipping of aneurysmal subarachnoid hemorrhage.

Methods: This retrospective study included 75 patients treated with surgical clipping in multicenter neurosurgery 
clinics. Patients who were treated by endovascular coiling were not included in the study. Data related to the clini-
cal status of the patients were obtained from the patient files. The Hunt-Hess, Fisher, and Glasgow Coma Scale (GCS) 
scales were evaluated, and the relationships between these scales and mortality.

Results: Evaluation was made of 75 patients comprising 41 (54.7%) males and 34 (45.3%) females with a mean age 
of 49.4±11.5 years. The Glasgow Coma score was determined as median 14 (range, 3–15), the Fisher score as medi-
an 2 (range, 1–4), and the Hunt-Hess score as median 2 (range, 1–5). A significant relationship was determined be-
tween the Fisher scale and the mortality rate. The GCS and Hunt-Hess scales were not significant prognostic factors 
for mortality. No significant association was determined between age, gender, aneurysm location, and mortality.

Conclusion: The results of this study indicate a relationship between the Fisher scale and mortality.
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ÖZET

Amaç: Bu çalışmanın amacı anevrizmal subaraknoid kanamaların cerrahi kliplenmeden sonra bir yıllık prognozları 
ve mortalite oranlarını sunmaktır.

Yöntem: Retrospektif olarak iki ayrı beyin cerrahisi kliniğinde cerrahi olarak kliplenen 75 subaraknoid kanamalı 
anevrizma olgusu incelenmiştir. Endovasküler koil uygulanan olgular çalışmaya alınmamıştır. Hastaların klinik du-
rumları HuntHess, Fisher ve GKS skalaları kullanılarak değerlendirilmiştir. Fonksiyonel durumları değerlendirmede 
modifiye Rankin Skalası (mRS) kullanılmıştır.

Bulgular: Değerlendirilen 75 hastanın 41 (%54.7)’i erkek, 34 (%45.3)’ü kadın, ortalama yaşları 49.4±11.5 idi. Glasgow 
koma skoru ortalama 14 (range: 3-15), Fischer skoru ortalama 2 (range: 1-4) ve HuntHess skoru ise ortalama 2 
(range: 1-5) idi. Fischer skalası ile mortalite oranları arasında anlamlı ilişki saptandı. Ancak GKS ve HuntHess skorları 
ile prognostic faktörler arasında anlamlı ilişki görülmedi. Aynı şekilde yaş, cinsiyet ve anevrizma lokalizasyonlarının-
da mortalite ilişkisi görülmedi.

Sonuç: Bu çalışma Fischer skalası ile mortalite arasında ilişki olduğunu göstermiştir.

Anahtar sözcükler: Anevrizma; subaraknoid kanama; cerrahi klipleme.
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Acute subarachnoid hemorrhage (SAH) is a
serious condition that affects not only the 

brain but also other multiple organ systems[1] 
and has been reported to be responsible for 
6–8% of all strokes.[2,3]

The worldwide prevalence of SAH is approxi-
mately 3–23/100,000.[4,5] The rupture of an in-
tracranial aneurysm is the underlying cause in 
85% of cases.[6] Other causes of SAH include 
trauma, cerebral venous thrombosis, arteriove-
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nous malformations, dural arteriovenous fistulas, arterial 
dissection, mycotic aneurysms, pituitary apoplexy, hyper-
tension, cocaine abuse, tobacco use, excessive alcohol, 
sympathomimetic drugs, and a family history of Ehler-Dan-
los or polycystic kidney disease.[6,7]

Neurological manifestations are severe, and following SAH, 
there can be seen to be a sudden onset of headache (de-
scribed by patients as the worst ever experienced in their 
life), signs of meningeal irritation and increased intracrani-
al pressure, a decline in consciousness even as far as coma, 
epileptic seizures, and focal neurological deficits. Multi-
systemic complications (ocular, cardiac, and pulmonary) 
and electrolyte imbalances are also seen following SAH.[1] 
When SAH is suspected, non-contrast computed tomogra-
phy (CT) should be performed. Some magnetic resonance 
ımaging (MRI) sequences (especially T2-weighted gradient 
and FLAIR) are more sensitive in the detection of SAH but 
availability and cooperation of the patient are poorer. If 
the CT or MRI scans are negative but the suspicion of SAH 
remains, the next step is lumbar puncture. The etiology of 
SAH is defined with CT, MRI, or conventional digital sub-
traction angiography (DSA).[8] The Hunt and Hess Scale and 
WFNS scale show the severity of the clinical status.[8] The 
Fisher Scale is used to understand the amount and extent 
of the hemorrhage.[8] Complications include re-bleeding, 
acute and chronic hydrocephalus, acute ischemic lesions, 
vasospasm, and non-neurological complications such as 
electrocardiogram abnormalities, severe stress cardiomyop-
athy, acute pulmonary edema, and pupillary abnormalities.
[9-11] Although the mortality rate has decreased in the past 
10 years,[12] it still remains as high as 50% in aneurysmal 
SAH[13] and 25 % of these patients are exitus before hospital 
admission.[14] As a result of complications, the mortality rate 
in the first 3 months can reach 35%.[15] The morbidity rate is 
15–20% for the same population and only 25–35% of the pa-
tients recover to a moderate-good degree.[16] The treatment 
options are endovascular coiling and surgical clipping.[17]

The aim of this study was to investigate the mortality rate 
of patients throughout 1 year following SAH surgery in the 
period 2009–2012.

Methods

This retrospective study included 75 patients treated with 
surgical clipping in multicenter neurosurgery clinics. Local 
ethical committee approval was obtained. Data related to 
the clinical status of the patients were obtained from the pa-

tient files. The Hunt-Hess, Fisher, and Glasgow Coma Scale 
(GCS) scales were evaluated, and the relationships between 
these scales and mortality.

Patients were excluded from the study if they were admit-
ted with SAH but died before the clipping procedure, if DSA 
was negative, or if treatment was applied with endovascular 
methods.

A record was made of the demographic, clinical, and radio-
logical data of each patient. Neurological clinical signs were 
evaluated according to the Hunt and Hess classification. The 
GCS was used to assess the level of consciousness, and the 
Fisher grading scale for the hemorrhage status on CT. Radio-
logical signs, CT, and DSA results were recorded on the form. 
At 1 year postoperatively, the patients were contacted by tele-
phone and invite to the hospital for evaluation. Bedridden pa-
tients were visited in their homes, and deaths were recorded 
according to the official notifications. Modified Rankin Scale 
(mRS) score was used to determine the functional outcome. 
mRS 0–1 score was accepted as excellent prognosis and mRS 
2–6 was accepted to moderate-to severe disability and death.

Statistical Analysis

Data obtained in the study were analyzed statistically using 
Number Cruncher Statistical System 2007 and Power Anal-
ysis and Sample Size 2008 Statistical Software (Utah, USA). 
Descriptive statistics were stated as mean±standard devi-
ation, median, minimum and maximum values, number 
(n), and percentage (%). In the comparisons of quantitative 
data and parameters not showing normal distribution, the 
Mann–Whitney U-test was applied. Fisher’s exact test and 
Yates Continuity Correction test (Yates corrected Chi-square) 
were used in the comparison of qualitative data. The level of 
statistical significance was set at p<0.01 and p<0.05 levels. 
Ethics committee approval date and number: 17/09/2020, 
B.10.1.TKH.4.34.H.GP.0.01/310.

Results

Evaluation was made of a total of 75 patients comprising 41 
(54.7%) males and 34 (45.3%) females with a mean age of 
49.4±11.5 years (Table 1).

The Glasgow Coma score was determined as mean 13.4±2.4 
(median 14 and range, 3–15). The Fisher score was deter-
mined as mean 2.4±1.0 (median 2 and range, 1–4), with Fish-
er score of one determined in 13 (17.3%) patients, two in in 34 
(45.4%), three in 12 (16.0%), and four in 16 (21.3%).
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The Hunt and Hess score was determined as mean 2.1±1.1 
(median 2.37 and range, 1–5), with a score of 1 determined 
in 28 (37.4%) patients, two in 21 (28.0%), three in 16 (21.3%), 
four in 9 (12.0%), and five in 1 (1.3%) (Table 2).

When aneurysm localization was evaluated, ACA was deter-
mined in 10.7% (n=8), Acom in 38.7% (n=29), ICA in 8.0% 
(n=6), MCA in 33.3% (n=25), and Pcom in 9.3% (n=7). In ten 
patients with multiple aneurysms, localization was deter-
mined as 10.0% (n=1) Acom, 60.0% (n=6) MCA, 20.0% (n=2) 
Pcom, and 10.0% (n=1) ICA and Pcom (Table 1).

Neurological status after 1 year was 72.0% (n=54) mRS 0–1 
accepted as excellent prognosis versus 28.0% mRS 2–6 
(Table 3). A significant correlation was determined be-
tween Fisher scale and mortality. A significant relationship 
was determined between age, gender, Hunt and Hess scale, 
GCS scale, and the localization of aneurysm and mortality. 
Evaluations were not made of the size of the aneurysm and 
mortality. The Hunt and Hess scores were seen to be higher 
and the GCS scores lower in the non-survivors group, but 
not to a statistically significant level (Tables 4-6).

Discussion

Endovascular coiling and surgical clipping are treatment 
modalities for aneurysmal SAHs. Patients with advanced 
age, poor clinical status, underlying multiple systemic con-
ditions, and top of the basilar artery localization and at high 
risk for surgery are candidates for endovascular coiling. 
Surgical clipping is the first-line option for patients with 

Table 1. Age, gender, and aneurysm localizations 
distribution of patients

  Min-Max Avg±SD

Age (years) 14–77 49.48±11.58

  n %

Gender  
 Male 41 54.7
 Female 34 45.3
Aneurysm localization 1 (n=75)  
 ACA 8 10.7
 ACom 29 38.7
 ICA 6 8.0
 MCA 25 33.3
 PCom 7 9.3
Aneurysm Localization 2 (n=10)  
 ACom 1 10.0
 MCA 6 60.0
 PCom 2 20.0
 ICA, Pcom 1 10.0

Table 2. GCS, Fisher, and Hunt and Hess scale points of all 
75 patients

  Min-Max Avg±SD
   (Median)

GCS 3–15 13.36±2.39 (14)
Fısher 1–4 2.41±1.01 (2)
HUNT and HESS 1–5 2.12±1.09 (2)

  n %

Fisher
 1 13 17.3
 2 34 45.4
 3 12 16.0
 4 16 21.3
HUNT and HESS  
 1 28 37.4
 2 21 28.0
 3 16 21.3
 4 9 12.0
 5 1 1.3

GCS: Glasgow Coma Scale.

Table 3. Prognosis after 1 year

  Patient number %

Survey after 1 year  
 mRS (0–1) 54 72.0
 mRS (2–6) 21 28.0

mRS: Modified Rankin Scale.

Table 4. Age and gender distribution of patients according to 
mortality

   Mortality  P

  No (n=68)  Yes (n=7)

Age (years) 48.81±11.60 (48)  56.00±9.87 (61) a0.109

  n (%)  n (%)

Gender
 Male 38 (55.9)  3 (42.9) b0.695
 Female 30 (44.1)  4 (57.1)

aMann Whitney U test; bYates continuity correction.
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an aneurysm with a wide neck to body ratio, middle cere-
bral artery aneurysm, aneurysm with large parenchymal 
hematoma, and arterial branches arising from the dome or 
body of aneurysm.[17] All the patients included in this study 
underwent surgical clipping of the aneurysms. A mortal-
ity rate of >30% has been reported in aneurysmal SAH.[1] 
Figueredo et al.[18] reported the mortality rate to be 11.2% in 
their study. In the current study, the mortality rate was 9%. 

The incidence of SAH is 50% higher in females than in males 
and females have a higher rate of vasospasms. Furthermore, 
in the 6th decade of life, women have a higher incidence of 
rupture associated with hormonal changes related to peri-
menopause.[18,19] Niskaren et al.[20] and Sandvei et al.[21] 
found no gender difference in the 1-year and 6-month out-
comes of early aneurysmal surgery. According to other stud-
ies, male gender is related to higher mortality rates.[22-24] 
In the current study, no significant relationship was deter-
mined between mortality and gender.

Older age has been associated with an increased mortality 
rate after aneurysmal SAH.[25] In the current study, no sta-
tistically significant relationship was determined between 
mortality and age.

Mortality has been seen to increase with high Fisher scores. 
In a study of 26 patients, Figueredo reported that a Fisher 
scale score of 4 had a mortality rate of 2.55.[18] Choita et al.[22] 

also showed an association between high Fisher scores and 
poor prognosis. In contrast, Orakdogen et al.[26] showed no 
prognostic value of the Fisher score in their study. In the 
current study, it was postulated that there could be a rela-
tionship between the Fisher score and mortality. SAH with 
parenchymal and/or intraventricular hematoma has a poor 
prognostic outcome. It was hypothesized that this could be 
related to the increased risk of complications of vasospasm 
and hydrocephalus.[27,28]

Mortality rates are expected to be higher with high Hunt and 
Hess scores and lower GCS.[18,29,30] Lantigua also reported the 
identification of new temporal trends showing lower mortal-
ity in Hunt and Hess Grades 4 and 5.[30] Hoogmoed et al.[31] 
stated that the neurological condition may still be dominat-
ed by the event of the initial ictus, seizures, or acute hydro-
cephalus rather than neurological status on admission. This 
might explain why the initial neurological condition does not 
discriminate well for a good clinical outcome. In a study by 
Choita et al.,[22] a significant improvement in the GCS score 
was shown. In the current study, no significant relationship 
was determined between the GCS, and Hunt and Hess scores 
and mortality. This reflects the power of recovery at a younger 
age. Ogilvy also stated that in the between-group differences 
of individual grades, mortality was not significantly different 
for Hunt and Hess Grades 0–3, but Hunt and Hess Grade 5 was 
excluded from those studies.[29,32]

Choita et al.[22] observed no association between the local-
ization of the aneurysm and prognosis. Kassel et al.[33] sug-

Table 5. The evaluation of Fısher, HUNT and HESS, and GCS 
scores according to mortality

   Mortality  P

  No (n=68)  Yes (n=7) 
  n (%)  n (%) 

Fısher
 1 13 (19.1)  0 (0) 
 2 32 (47.1)  2 (28.6) 
 3 10 (14.7)  2 (28.6) 
 4 13 (19.1)  3 (42.9) 
 Min-Max (Median) 1–4 (2)  2–4 (3) 0.043*
 mean±SD 2.34±1.00  3.14±0.90 
HUNT and HESS   
 1 27 (39.7)  1 (14.3) 
 2 19 (27.9)  2 (28.6) 
 3 15 (22.1)  1 (14.3) 
 4 6 (8.8)  3 (42.9) 
 5 1 (1.5)  0 (0) 
 Min-Max (Median) 1–5 (2)  1–4 (3) 0.073
 Mean±SD 2.04±1.06  2.86±1.21 
GKS   
 Min-Max (Median) 3–15 (14)  7–15 (12) 0.067
 Mean±SD 13.56±2.21  11.43±3.36 

Mann–Whitney U-test *p<0.05; GCS: Glasgow Coma Scale.

Table 6. Evaluation of mortality according to aneurysm 
location

   Mortality  P

  No (n=68)  Yes (n=7) 
  n (%)  n (%)

Aneurysm location
 ACA 8 (11.8)  0 (0) 1.000
 Acom 24 (35.3)  5 (71.4) 0.101
 ICA 6 (8.8)  0 (0) 1.000
 MCA 24 (35.3)  1 (14.3) 0.413
 Pcom 6 (8.8)  1 (14.3) 0.512

Fisher’s exact test.



105Ramazanoğlu et al., Follow-Up Results of Patients Treated with Surgical Clipping Following Aneurysmal Subarachnoid Hemorrhage

gested that aneurysms in the vertebrobasilar system have 
poor prognosis. Orakdogen et al.[26] reported that in distally 
located aneurysms, the rates of MCA and ACA were signifi-
cantly higher among the non-survivors. Ogilvy et al.[29] did 
not find any significant difference in outcomes when ante-
rior versus posterior locations were compared. In the cur-
rent study, no significant relationship was detected between 
aneurysm localization and prognosis. The size of the aneu-
rysm could be a significant prognostic factor but this was 
not evaluated in this study.[26,29]

In a multicenter study of 2922 patients, the mortality rate 
was reported as 14%, and the discharge rate with a good 
prognosis as 69%.[33] In addition to these data, Osawa et 
al.[34] reported a 12.9% mortality rate and 68.5% rate of dis-
charge with a good neurological status in a study of 2055 
cases. In the present study, 72.0% of the patients resumed 
as excellent prognosis (mRS 0–1) and 28.0% of patients were 
mRS 2–6 as moderate-to severe disability and among them 
seven patients were died as mRS score 6. To date, there has 
been no long-term study of mortality in SAH in Turkey. There 
are a few studies related to hospital data only, in which only 
the mortality rates have been reported with no examination 
of the reasons for mortality.[35,36]

Conclusion 

Although new interventions are applying in SAH treatment, 
SAH is still remaining a serious disorder and can cause mor-
bidity and mortality. The findings of this study indicate that 
the Fisher scale is a significant predictor of outcome and 
mortality after SAH.
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