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A b s t r ac t
Introduction: Aneurysmal subarachnoid hemorrhage (SAH) is a serious disease with high rates of mortality and morbidity. The current study
is carried out to assess the risk factors and clinical profile of the patients with aneurysmal SAH presenting to a tertiary care center in India.
Materials and methods: A single-center cross-sectional study was carried out on 65 cerebral aneurysm patients with an aneurysmal SAH.
The sociodemographic details, comorbidities, risk factors, and the presenting symptoms experienced by the patients at the time of rupture of
aneurysm were recorded by using a pre-validated questionnaire.
Results: The age of the participants ranged between 41 and 55 years and the majority were female. Maximum had experienced severe headache
followed by vomiting and neck stiffness before rupturing of the aneurysm. Age above 45 years followed by hypertension, female gender, and
smoking were identified as major risk factors among the study subjects.
Conclusion: Advanced age, smoking, and female gender are found main risk factors with severe headache, vomiting, and neck rigidity as main
symptoms. Risk factors and symptoms are important to know for future research and preparing treatment modules.
Keywords: Cerebral aneurysm, Risk factors, Ruptured symptoms.
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I n t r o d u c t i o n
A cerebral aneurysm is one of the major cerebrovascular
diseases causing detrimental effects on individuals’ health
and performance due to rupturing and creating subarachnoid
hemorrhage (SAH).1
A brain aneurysm is an abnormal focal dilation of a blood vessel
wall in the brain resulting from the weakening of the inner muscle
layer of the blood vessel wall.
Aneurysm rupture with resultant SAH is the most feared
consequence of unruptured intracranial aneurysms. This wall gets
weakened by injury or any disease.1,2
Aneurysm rupture is one of the most intricate complications
of cerebral aneurysms and about 80% of non-traumatic SAHs are
related to rupture of cerebral aneurysms where the mortality rate
is as high as 45%.2–4 Prompt detection and timely treatment are
censorious for good recovery and outcomes in patients with nontraumatic SAH.4
Usually, aneurysms remain silent till rupture and then present
with acute and varity of symptoms including sudden headache
and neck rigidity. Focal neurological deficits are likely due to an
increase in mass effect, or any event of cerebral ischemia distal to
the site of the aneurysm.5
Patients who present to triage with symptoms, such as, acute
loss of consciousness, severe headache which is often accompanied
by vomiting, and neck rigidness indicate the presence of aneurysmal
SAH.5 In 30% of ruptured cerebral aneurysm patients, headache is
usually lateralized to the side of the aneurysm.6,7
Subarachnoid hemorrhages most often with cerebral
aneurysms are silent and present with a bleed in the brain.8 A study
conducted in Japan reported >90% of cerebral aneurysm cases
detected incidentally raise the need for an institutional systemic
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approach of preventive methods, such as, mass screening to detect
unruptured aneurysms.9
A raised incidence of the ruptured cerebral aneurysm has
been found in patients with certain predisposing factors, such
as, advanced age, hypertension, smoking, alcohol abuse, and
atherosclerosis.2,10 Cigarette smoking and hypertension are among
the leading influencing factors of non-traumatic SAH.11,12
The peak incidence of cerebral aneurysm rupture is among
the age group between 40 and 60 years, with 53 years as the
mean age.11 A meta-analysis on aneurysmal SAH depicts that this
disproportionally affects more to women likely causes being stress,
reproductive factors, and some other genetic variations expanding
the risk in women.13
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Further aggravating factors include alcohol habits, personal or
family history of aneurysm, hemorrhagic stroke, and cerebrovascular
disease.11,14 Diabetic mellitus is another well-known predisposing
factor for cerebral infarction.15–18 World Federation of Neurosurgical
Societies (WFNS), Hunt and Hess, and Fisher grade scales are
worldwide being used to observe the severity of ruptured aneurysm
and give a prediction of treatment outcome.19

Aim

S t u dy

of the

The present study aimed to predict the determinants of ruptured
cerebral aneurysms among patients presenting at a tertiary care
hospital in North India.

M at e r ia l s

and

M e t h o d s

A single-center cross-sectional study was carried out at a tertiary
care center in Chandigarh, India.
Sixty-five ruptured cerebral aneurysm patients presented in
the neurosurgery unit of the institute from June 2017 to September
2017 were enrolled in the study. For all the ruptured aneurysm, CT
was used for initial diagnosis and treatment decision-making. The
identification data of patients with ruptured cerebral aneurysms
treated/presented at the mentioned center were extracted from the
list of admission records. The required information was obtained
from the next kin of the patients, an archive of hospital records, and
documented in the study questionnaire. Ethical permission was
obtained from the Institutional Ethics Committee. The anonymity
of the information of the patient was ensured. Written informed
consent was taken from all the patients or their next of kin, as
applicable.

Inclusion Criteria
All ruptured cerebral aneurysm patients presented to the given
tertiary care center during the study period.

Table 1: Sociodemographic determinants of study participants (N = 65)
Variable
Age (years)
18–29
30–44
45 years and above
Age: mean ± SD: 49.82 ± 11.61
Range: 18–64 years
Gender
Male
Female
Educational status
Just literate
Up to middle class
Senior secondary and above
Area of living
Rural
Urban
Religion
Hindu
Sikh
Others (Muslim, Christian)
Type of family
Nuclear
Joint
Occupation
Not working/homemaker
Skilled/unskilled worker
Govt. employee
Agriculture

n (%)
06 (9.3)
10 (15.4)
49 (75.3)

28 (43.1)
37 (56.9)
20 (30.8)
18 (27.7)
27 (41.5)
55 (84.6)
10 (15.4)
51 (78.5)
8 (12.3)
06 (9.2)
11 (16.9)
54 (83.1)
40 (61.5)
06 (9.2)
09 (13.8)
10 (15.4)

Exclusion Criteria
Subarachnoid hemorrhage due to any other cause (trauma,
intracranial arteriovenous malformations, hypertension, and
coagulopathy).

Questionnaire
A pre-validated questionnaire was used to collect the information
from study subjects including demographic details, such as, the age
of patients, gender, and occupation. The clinical profile consisted
of symptoms experienced by the patients at the time of aneurysm
rupture, risk factors, such as, comorbidities, and severity grading of
aneurismal subarachnoid hemorrhage (aSAH) as per WFNS, H and
H, and Fisher grade scales. The clinical characteristics analyzed as
a known case of hypertension (we kept diagnosed hypertension
as time after time systolic blood pressure (SBP) >140 mm Hg or
diastolic blood pressure over 90 mm Hg, or on blood pressure
control medication), diabetics, smoking habits (ex-smokers or
history of smoking over 10 years, and continued smokers), and
habit of alcohol intake.

R e s u lts
Table 1 depicts the demographic and clinical characteristics of
the patients. The mean ± SD age of the patients was 49.82 ± 11.61
years. The majority of the patients were female (56.9%). 41.5% of
study participants were educated up to senior secondary whereas

Fig. 1: Symptoms of ruptured cerebral aneurysm (N = 65)

30.8% were just literate. Maximum (84.6%) of participants were
from rural areas and were Hindu (78.5%) by religion. 61.5% of the
patients were either not working or homemakers as more than half
of the patients were female.
Figure 1 shows that 95.4% of the patients experienced a
headache after the rupture of aneurysm followed by vomiting
(72.3%). Neck stiffness was reported by 64.6 and 46.4% of
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participants reported irritability. Loss of consciousness was reported
among 44.6% of patients with a mean ± SD duration of 4.82 ± 6.92.
Hypertension was reported by 64.6% with the mean ± SD
duration of 4.35 ± 3.79 years of the disease. History of diabetes
mellitus was reported by 9.2% with the mean ± SD duration of
7.67 ± 2.73 years. Treatment adherence was better in the case
of diabetes mellitus (83%) as compared to hypertension. All the
patients suffering from seizures and chronic obstructive pulmonary
disease (COPD) had good adherence to treatment (Table 2).
Advanced age, above 45 years was the major risk factor
reported from study results as 75.3% of patients were above 45
years of age and the second main risk factor was the female gender
(56.9%). The habit of smoking was reported by 29.2% with the mean
± SD duration of 3.20 ± 6.16 years. 21.5% had a history of alcohol
consumption (Figs 2 and 3).
Table 3 depicts the severity of ruptured cerebral aneurysm as
assessed by three scales. As per Hunt and Huss scale, 58.7% were in
grade I with the mean ± SD score of 2.29 ± 0.669. World Federation
of Neurosurgical Societies grade I was 38.5% with a mean ± SD
score of 1.89 ± 0.868 as leading. Equally, 41.7% of patients had
Fisher grade I, grade III SAH on CT scan, and mean ± SD was 3.20
± 0.887. A total of 56.92 patients were having an aneurysm at the
anterior cerebral artery/internal carotid artery (ACA/ICA) location.
Out of 65 patients, 36 (55.4%) were conscious at presentation.
The mean duration ± SD of loss of consciousness (LOC) was 4.82 ±
6.92, whereas 55.4% did not report LOC. 18.4% of study participants
had 6 to 10 minutes duration of LOC. The majority of the aneurysm
(56.9%) were located at ICA/ACA and the maximum (87.7%) were
secular aneurysms (Table 4).
78.5% of subjects reached the tertiary healthcare centers on
the same day and 10.7% reached within 5–7 days with a mean ±
SD of 2.74 ± 1.98.
Table 2: Risk factors (comorbidities) associated with ruptured cerebral
aneurysm (N = 6)
Variables
Hypertension
Diabetic mellitus
Seizure
COPD

N (%)
42 (64.6)
06 (9.2)
02 (3.1)
02 (3.1)

Duration comorbidities
(Mean ± SD)
4.35 ± 3.79
7.67 ± 2.73
2.20 ± 3.19
12.50 ± 3.53

Treatment
adherence
24 (57.14%)
05 (83%)
02 (100%)
02 (100%)

Fig. 2: Risk factors of ruptured cerebral aneurysm (N = 65)
4

D i s c u s s i o n
Subarachnoid hemorrhage is among the most destructive
neurological diseases. This disease not only impacts the
consequential effect on morbidity and mortality but also conveys
awful social and financial consequences.3
The present study was carried out at a well-known over 2,000
beds capacity tertiary health care center in Chandigarh, India.
It is also known as a center for excellence with mass volume in
neurosurgical cases. Aneurysmal SAH is a catastrophic acute
neurological disease that impacts over 30,000 population annually
in the USA.4
The intrinsic complexities of the treatment have a high
impact on advancements in investigation facilities and treatment
modalities mean that these patients can be more effectively treated
at tertiary care centers. According to the results obtained from our
study and other studies, age is a factor affecting the incidence of
an aneurysm. About two-thirds (75.3%) of study participants were
above the age of 45 years with an average age of 49.82 ± 11.61
Table 3: Clinical severity grading of ruptured cerebral aneurysm (N = 65)
Clinical grading
Hunt and Huss scale
Grade I
Grade II
Grade III
Grade IV
Mean ± SD 2.29 ± 0.669
WFNS grade (at presentation)
Grade I
Grade II
Grade III
Grade IV
Mean ± SD 1.89 ± 0.868
Fisher: CT grade
Grade I
Grade II
Grade III
Grade IV
Mean ± SD 3.20 ± 0.887

n (%)
05 (7.7)
38 (58.7)
20 (30.8)
02 (3.1)

25 (38.5)
24 (36.9)
15 (23.1)
01 (1.5)

27 (41.7)
07 (10.8)
27 (41.7)
04 (6.1)

Fig. 3: Time duration to reach tertiary health care (N = 65)

Pondicherry Journal of Nursing, Volume 14 Issue 1 (January–March 2021)

Determinants of Ruptured Cerebral Aneurysm and the Presenting Symptoms
Table 4: Other variables of ruptured aneurysm patients N = 65
1

2

3

4

Variable
N (%)
Duration of LOC
No LOC
36 (55.4)
1–5 minutes
10 (15.3)
6–10 minutes
12 (18.4)
11 minutes or above
07 (10.7)
Mean ± SD 4.82 ± 6.92
Location of aneurysm
ICA/ACA
37 (56.92)
A.com.
14 (21.53)
MCA
09 (13.8)
Posterior circulation/others
05 (7.6)
Type of aneurysm
Secular
57 (87.7)
Fusiform
02 (3.1)
Others (specify)
06 (9.2)
Time duration to reach tertiary health care
0–1 day
51 (78.5)
2–4 days
08 (12.3)
5–7 days
07 (10.76)
Mean ± SD 2.74 ± 1.98

years. Aneurysmal SAH has a peak incidence of 40 to 60 years of
age.11 According to Cowan et al., the mean age of patients with
an aneurysm was 53.2 years,20 which is almost similar to that of
our study findings. One of the largest studies, regarding cerebral
aneurysm, reported that advanced age is the most significant risk
factor associated with surgical outcome.21
Gender has a marked dominancy on the incidence of the
cerebral aneurysm as they that found women have 1.6 times higher
risk than men and prevalence of cerebral aneurysm in male and
female was reported as 2:1.22 Female gender was dominating as
56.9% of the total study population were females in our study.
Another study has also revealed that the female gender represents
a significant risk factor as women outnumbered men among aSAH
patients, especially along with increasing age strata.23
Headache in an acute and severe degree at the time of Ictus
was the most common symptom registered as 95.4% of patients
experienced a headache. Similar findings were reported by another
study as the classic symptoms of aneurysmal rupture characterized
by a sudden and severe headache which turn in the majority of
cases at its utmost severity with no time and is often reported by
patients as “the worst headache of my life”, may last for a few hours
or days.6,17 Both, the intensity and acute onset of severe headache
are highly characteristic features of a ruptured cerebral aneurysm.
Patients who already suffered from chronic headache before
aneurysm rupture usually reported pain with an utmost difference
in nature and intensity.24
Loss of consciousness is among the most common presenting
symptoms of non-traumatic SAH. 25 In our study, 44.6% of
participants had experienced the loss of consciousness with the
mean ± SD duration of 4.82 ± 6.962. Other risk factors including
seizure and COPD were almost equally distributed as 3.1% of
patients.
A similar study conducted by Longstrn and colleagues
supported our study findings as alcohol consumption, cigarette

smoking, and hypertension have been studied as leading
independent risk factors for SAH. 22 Our study results show that
21.5% of patients were having a history of alcohol intake with 1.43
± 3.321 of mean ± SD duration. A long duration of heavy alcohol
consumption is significantly associated with cerebral aneurysm
rupture and the leading cause of transient increases in blood
pressure.26,27
Studies have found smoking as the most important established
risk factors for aneurysmal SAH.6,12 Our study reported 29.5% of
participants had a history of smoking with the mean ± SD 3.20 ±
6.162 duration. Cigarette smoke may lead to cerebral aneurysm
genesis and rupture through several mechanisms as may influence
each step in the cascade of events leading to aneurysm evolution,
growth, and rupture recently reviewed. 27 Patients harboring
cerebral aneurysm should be strongly counseled to quit smoking
and alcohol intact. The importance of this simple intervention
cannot be overemphasized and counseling at the time of discharge
and OPD visits.
Systemic hypertension has long been considered a primary risk
factor of aneurysmal rupture. Hypertension was one of the most
reported modifiable risk factors (64.6%) found in our study and
treatment adherence was 57.14% that shows a lack of treatment
continuity among people suffering from hypertension. 3,28 Most of
the patients with a known history of hypertension are usually put
on antihypertensive agents. So, they tend to have a normal range
of blood pressure reading before an aneurysm diagnosed.21
Hence, blood pressure control is a pivotal practice that helps to
control the risk of aneurysm rupture and medication adherence is
needed to maintain as hypertension had been a positive effect on
suffering to cerebral aneurysms.
Expanding population, ever-changing way of life, population
aging, diabetes mellitus is the most common metabolic syndrome
and a prime source of disability worldwide. In our study, 9.2% of
patients had diabetes as a comorbid risk.29 Diabetes impacts the
arterial wall and is a well-known trigger for cerebral infarction but
that his connection with the development of SAH, as the cause of
ruptured aneurysms still remains unclear.29–31
Our study participants were from different age groups,
backgrounds, and family types. The majority of the patients were
residents of the rural area but the effect of geographical region on
incidence and type of aneurysm rupture is indecisive at present.9
78.5% of patients reached the tertiary care center within 24 hours
of ictus.
Assessment of the patient’s severity of condition immediately
after a SAH is of the utmost importance and crucial to further
management. 56.92% of patients had an aneurysm location at ACA/
ICA. Classification of severity of rupture should be done in a reliable
way and with relevance to prognosis and outcome. Severe Hunt
and Hess grades II was 58.7% generally consist of approximately
20–30% of those admitted to the hospital with aneurysmal SAH
36.9%. The WFNS grading system uses the Glasgow Coma Scale
and the presence of focal neurological deficits to grade the severity
of SAH. Where assessing patients with a proven aneurysmal SAH,
not only the clinical grading is important but also the amount of
subarachnoid blood assessed by Fisher scale.
In an attempt to get a sense of the fate that befalls the patients
of a ruptured cerebral aneurysm in our country, we studied the
contributory factors and clinical profile of patients presenting to a
high-volume center for aneurysmal surgery in North India. However,
developing countries like India still is lagging in establishing such
facilities for their vast population.
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Data were collected over 3 months and descriptive analysis was
done. It is crucial to acknowledge risk factors related to cerebral
aneurysms so that the information can be used to educate to avoid
the modifiable risk factors.

13.

C o n c lu s i o n
Minimizing the risk of formation and rupture of cerebral aneurysm
via modifiable risk factors identification and timely management,
rather than surgical intervention is of great clinical and social value.
Aneurysmal SAH is a life-threatening condition and the present
study puts important information regarding symptoms and risk
predictors of a ruptured cerebral aneurysm.

Strength

of

and

14.

15.

O u r S t u dy

The scope of studying sociodemographic and clinical profile is not
limited to hospital services, and this information can also be utilized
while making public health policies and implementation of cerebral
aneurysm awareness programs.

A n a lys i s

12.

I n t e r p r e tat i o n

Collected data were analyzed by using descriptive analysis which
is presented in the form of tables and figures.

16.

17.

18.
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