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Abstract
Background

Intracranial aneurysms are often diagnosed incidentally, so
it is important to know as many details as possible regarding
the factors related to their rupture and other features
observable in diagnostic imaging studies. Our objective is to
describe the characteristics of the aneurysm, its location and
its relationship with the event of rupture or not.

Methods

On a total of 510 cases of patients diagnosed with
aneurysm, data on age, sex and characteristics of the
intracranial aneurysm such as location, diameter, neck length
and whether it ruptured were recorded. For quantitative
variables the mean difference test was performed, and possible
correlations were explored, while for qualitative variables the
chi-square test was applied.

Results

An average age of 57.6 years was determined for the 510
patients and a sex distribution of 73% for women. The average
diameter of the aneurysmal sac was 8.3mm and the neck
length was 2.5mm on average. Twenty-nine percent of the
cases corresponded to patients with unruptured intracranial

aneurysms. The most frequent location was the posterior
communicating artery followed by the middle cerebral artery.
Statistically significant differences were found in the mean
age of patients with unruptured intracranial aneurysms (5.6
years older, p=0.001) and in the location, with the carotid
artery being less likely to rupture.

Conclusion

Intracranial aneurysms have different risk factors for their
formation and rupture. It is not yet possible to accurately
predict the likelihood of hemorrhage given the contradictory
findings in different studies and the multifactorial nature of
aneurysm formation, growth and rupture.
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Introduction

Unruptured intracranial aneurysm (UIA) are vascular
abnormalities characterized by a weakened area in the wall of
a blood vessel that results in a localized dilation or bulging.
UIA has a prevalence of 2,3%-3,2% in general population (1),
which is a fact that denotes the importance of this condition
that has a high lethality potential.  Understanding the
significance of unruptured aneurysms involves considering
both the potential risks associated with rupture and the
challenges of managing them (2). Rupture can lead to
subarachnoid hemorrhage (SAH) and can result in severe
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neurological complications, disability, or even death (3).
Unruptured aneurysms are often discovered incidentally
during diagnostic imaging for unrelated health issues or
through screening programs. Many individuals with
unruptured aneurysms may be asymptomatic, making the
discovery incidental (4).

The risk of rupture is often associated with the size and
location of the aneurysm (5). Larger aneurysms and those
located in certain critical areas of the brain may pose a higher
risk of rupture (6). Not all aneurysms warrant immediate
intervention, and the approach may vary based on factors such
as the patient's age, overall health, size and location of the
aneurysm, and the presence of other risk factors (7).
Advances in medical imaging and monitoring technologies
have enhanced the ability to detect and monitor unruptured
aneurysms (8). This allows for more accurate risk assessments
and better-informed decisions about the most appropriate
management strategy for each individual patient (9).

For individuals with unruptured aneurysms, lifestyle
modifications may be recommended to manage risk factors
associated with aneurysm growth and rupture (10). These may
include blood pressure control, smoking cessation, and other
measures to promote cardiovascular health. Ongoing research
contributes to a deeper understanding of the factors
influencing the rupture of unruptured aneurysm. This research,
coupled with clinical guidelines, helps healthcare
professionals make informed decisions about the management
of unruptured aneurysms and refine treatment strategies (11).
The potential impact on the quality of life, including
psychological well-being and the stress associated with living
with the knowledge of an aneurysm, is an important
consideration in decision-making and patient care (12).

We investigated the risk factors associated with the
delayed detection of unruptured intracranial aneurysms (UIA)
in a comprehensive and forward-looking study involving a
large sample of the general population. Additionally, we
incorporated patients who had experienced an aneurysmal

Table 1. Aneurysm Characteristics
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subarachnoid hemorrhage (aSAH) to identify any potential
variations in risk factors.

Methods

Because of the sensitive nature of the data collected for
this study, requests to access the medical records from a health
institution of SouthColombia Region. With permission from
the Ethical, Bioethical and Research committee for medical
and health care from the Health Institution. We reviewed the
medical records that were registered with the CIE-10 code
corresponding to intracranial aneurysm to collect clinical
information related to medical history, the form of diagnosis
and outcome of each case. The histories of patients with
ruptured aneurysms were reviewed to compare the findings
found in patients in whom the diagnosis of aneurysm was
incidental. The review covered a 10-year period of patients
treated in the city of Neiva and the city of Florencia, both in
the south of the country. For qualitative variables, a
descriptive analysis of frequencies, percentages and
proportions was performed, while for quantitative variables,
after verifying the normality of their distribution, mean
difference and correlation analyses were performed, as
appropriate.

Results
Unruptured Intracranial Aneurysm

A total of 510 cases of patients with aneurysms were
found. The 27.2% were men and the remaining 72.8% were
women. The mean age was 57.6 years with a standard
deviation of 14.97 years (table 1). The mean age of women
was 6 years older than that of men, which is statistically
significant (Table 2). Similarly, the average age also shows a
difference, being on average 6 years older for patients who did
not have aneurysm rupture (Table 2). On the other hand, when
analyzing the differences in location of the aneurysm (Figure
1) there is also a statistically significant difference in the case
of the carotid artery, being more likely that in this artery the
aneurysm does not rupture.

N Min Max Mean SD
Age 510 9.00 90.00 57.5745 14.97940
Largest Diameter 275 3.00 30.00 8.3127 mm 4.55826
Small Diameter 275 2.00 25.00 6.4255 mm 417117
Neck Length 275 1.00 8.00 2.4691 mm 1.26792
Sex 510 139 Men 27% 371 Women 73%
Hemorrhage 510 361 Yes 70,80% 149 No 29,20%

Aneurysms were found in a total of 6 locations, the most frequent being the posterior communicating artery followed by the
middle cerebral artery and the carotid artery (Figure 1). Unruptured aneurysms had no other statistically significant differences related

to aneurysm neck characteristics, or aneurysm measurements.
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Figure 1. Unruptured aneurysm by location

Table 2. Risks Factors for hemorrhage

Factor Hemorrhage Unruptured aneurysm P-value

Age 55,94 61,52 <0,001

Largest Diameter 8,15 8,77 0,161

Small Diameter 6,37 6,59 0,349

Neck Length 2,4 2,68 0,06

Calculated size 68,6 71,52 0,418

Location Carotide Others 0,001 (pearson's chi-square)

Sex Men (76,98%) Men (23,02%) 0,06 (pearson's chi-square)
Women (68,46%) Women (31,54%)

Discussion

Understanding the factors that contribute to the rupture of
intracranial aneurysms is crucial.  Investigative studies
provide insights into the UIAs, helping healthcare
professionals make informed decisions about monitoring,
intervention, or surgical treatment based on factors such as
aneurysm size, location, and patient characteristics (13). The
exact reasons for the higher prevalence of intracranial
aneurysms in women compared to men are not entirely
understood. However, several factors have been suggested and
studied, and it's crucial to approach this explanation with the
understanding that research in this field continues to evolve
(14).

Hormonal factors, particularly those related to the
menstrual cycle, pregnancy, and menopause, have been
suggested as potential contributors. Changes in hormonal
levels, such as fluctuations in estrogen, may influence the
structural integrity of blood vessels, making them more
susceptible to aneurysm formation (15). Estrogen, a hormone
more predominant in women, is thought to have a protective
effect on blood vessels by promoting vasodilation and

maintaining vascular health. Fluctuations or declines in
estrogen levels during different life stages, such as during
menopause, may impact the vascular system and contribute to
aneurysm formation. In general, the risk of intracranial
aneurysm rupture leading to hemorrhage, particularly
subarachnoid hemorrhage (SAH), is slightly higher in women
than in men (16). However, it's important to note that
aneurysms can cause hemorrhage in both sexes, and the
difference in risk is relatively modest.

While aneurysms can rupture at any age, the risk of
rupture tends to be higher in older individuals. Older age is
considered a risk factor for aneurysm rupture, and the
incidence of subarachnoid hemorrhage (SAH) increases with
advancing age (17). Aneurysms themselves can undergo
changes over time. They may grow, become more fragile, and
their walls may thin, increasing the risk of rupture. These
changes are more likely to occur in older individuals with
long-standing aneurysms.

The relationship between aneurysm size and rupture risk is
a critical consideration in the field of neurosurgery.
Neurosurgeons often assess aneurysm size as a key factor in

3| Journal of Neurology, Psychiatry and Brain Research, Volume 2024; Issue 02



Unruptured intracranial aneurysm: case series

a

determining the risk of rupture. While aneurysm size alone
does not provide a complete picture of rupture risk, it is a
significant predictor (18). In general, larger aneurysms tend to
have a higher risk of rupture compared to smaller ones. There
is often a positive correlation between aneurysm size and the
likelihood of rupture. Small aneurysms, typically those less
than 5 mm in diameter, are considered to have a lower risk of
rupture.

Aneurysms in the intermediate size range, between 5 mm
and 10 mm, may pose a moderate risk of rupture. Larger
aneurysms, exceeding 10 mm in diameter, generally have a
higher risk of rupture (19). Neurosurgeons may be more
inclined to recommend intervention, such as surgical clipping
or endovascular coiling, for large aneurysms to reduce the risk
of rupture.

Besides size, the shape and morphology of the aneurysm
are also important. Aneurysms with irregular shapes or those
with wide necks may have an increased risk of rupture
compared to more regular-shaped aneurysms of similar size
(20). The location of the aneurysm within the cerebral
vasculature is crucial. Some locations are associated with a
higher risk of rupture, irrespective of size (21). For example,
aneurysms at the anterior communicating artery and the
posterior communicating artery are known to have an elevated
risk, however in this case series there was no difference in
rupture according to location, except for the case of defining a
lower risk when the aneurysm is located in the carotid artery.
Then, it is important to consider a combination of factors,
including aneurysm size, location, morphology, patient age,
and overall health, to determine the most appropriate course of
action for each patient. Regular monitoring of aneurysms,
especially those considered at lower risk, may be
recommended in certain cases. The field of neurosurgery
continues to evolve, and ongoing research contributes to a
deeper understanding of the complexities surrounding
aneurysm rupture risk.
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