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ABSTRACT

Objective: The aim of this paper is analyze the population and the types of intracranial aneurysms
treated in the neurosurgery service of the Hospital Universitario Evangélico of Curitiba (HUEC),
checking possible relations of this pathology with some risk factors and analyzing also the result of the
treatment of this patients. Method: We reviewed the hospital files, surgical and out-patient notes of all
patients operated on for the treatment of intracranial aneurysms from January 2006 to December 2010,
composing a sample of 93 patients. The variables analyzed were gender, age, history of hypertension,
smoking habit, diabetes mellitus, site of aneurysm, score scales Hunt-Hess and Fisher at hospital
admission and treatment outcome of aneurysms using the Glasgow Outcome Scale (GOS). Results:
The patients studied were predominantly women (73%), ranging in age from 51 to 60 years (38%), with
a history of hypertension (61%). At admission, the grade 1 in a Hunt-Hess scale was most frequent
(31%), while grade 4 on a scale of Fisher was more prevalent (26%). Aneurysms were more frequent
in the anterior circulation, mainly affecting the middle cerebral artery. The most frequent score in GOS
was 5 (40%). Conclusion: Subarachnoid hemorrhage is an event that may worsen the outcome of
treatment of patients with intracranial aneurysms, so there is a correlation between the amount of
bleeding identified on CT and prognostic evolution.
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RESUMO

Andlise dos aneurismas intracranianos tratados em um Hospital Universitario de Curitiba

Objetivo: O objetivo deste trabalho é analisar a populagdo e os tipos de aneurismas intracranianos
tratados no servico de neurocirurgia do Hospital Universitario Evangélico de Curitiba (HUEC), verificando
possiveis relagbes dessa patologia com alguns fatores de risco e analisando também o resultado do
tratamento desses pacientes. Método: Foram revistos os prontudrios e descrigées de cirurgia de todos
0s pacientes operados para tratamento de aneurismas intracranianos no periodo de janeiro de 2006
a dezembro de 2010, compondo uma amostra de 93 pacientes. As variaveis avaliadas foram género,
idade, histéria de hipertenséo arterial sistémica, tabagismo, diabetes mellitus, local do aneurisma,
pontuagédo das escalas de Hunt-Hess e Fisher na admissdo hospitalar e o resultado do tratamento
dos aneurismas utilizando a Escala de Progndstico de Glasgow (GOS). Resultados: Os pacientes
estudados foram predominantemente mulheres (73%), na faixa etaria entre 51 e 60 anos (38%), com
histdria de hipertensdo (61%). A admisséo hospitalar, o grau 1 na escala de Hunt-Hess foi mais frequente
(31%), enquanto o grau 4 na escala de Fisher foi mais prevalente (26%). Aneurismas mais frequentes
foram na circulagdo anterior, acometendo principalmente a artéria cerebral média. A pontuagéo na
escala de GOS mais frequente foi 5 (40%). Conclusdo: A hemorragia subaracnoide € um evento que
pode piorar o resultado do tratamento de pacientes com aneurismas intracranianos, havendo, assim,
uma correlacéo entre o volume de sangramento identificado na tomografia e a evolugdo progndstica.
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Introduction

Intracranial aneurysms are classified as saccular,
fusiform and dissecting. Approximately 90% are sac-
cular dilatations appearing as rounded or lobulated
and protrusions that usually originate in the arterial
bifurcations. It is generally considered acquired lesions
resulting from prolonged hemodynamic stress and sub-
sequent degeneration at the level of local bifurcations
and arterial branching. Regarding the size, intracranial
aneurysms are divided according to their angiographic
appearance, in: small (up to 12 mm), large (between 12
and 25 mm) and giant (greater than 25 mm).'

The true incidence of cerebral aneurysms is un-
known, but it is estimated that these arterial dilations
occur between 1%-6% of the population.? It can occur
multiple aneurysms, which are found around 20% of
cases with a predominance in the female population.

Most aneurysms are asymptomatic and are diag-
nosed only after the break, which is a crucial aspect in
the natural history of them. Ruptured aneurysms can
not be found incidentally during the course of radiologi-
cal investigation for other pathologies. Subarachnoid
hemorrhage (SAH) is the most common initial mani-
festation of ruptured aneurysms, and is considered a
medical emergency, with high rates of morbidity and
mortality when present. It is typically expressed by
headache, neck stiffness and altered level of conscious-
ness, with headache as the most common symptom,
present in up to 97% of cases, which is referred to by
patients as the worst headache of your life. When there
is a ruptured cerebral aneurysm is a sharp rise in intra-
cranial pressure, with levels of systolic blood pressure,
this result in a decrease in cerebral perfusion pressure,
resulting in a high reduction of cerebral blood flow.
Rupture of an aneurysm can also cause bleeding within
the brain parenchyma, ventricular system and even the
subdural space and may cause the formation of an acute
hydrocephalus due to changes in cerebrospinal fluid
circulation, which may worsen the patient’s condition.’

Approximately one third of patients with ruptured
aneurysms die before receiving medical care levels and
mortality reaches 50% among the remaining patients.
The incidence of subarachnoid hemorrhage due to
rupture of aneurysms is estimated between 6 to 10 per
100,000 individuals.*® Irregular multilobulated aneu-
rysms are more prone to breakage.

Kassel and Drake® revealed that a total of 28,000
ruptured aneurysms in North America, 18,000 survived
the first episode, and of these only 9,000 fully resumed
their previous activities, being only 40% returned to
functional life despite modern treatment techniques.

Suzuki et al’ ruled that the rupture usually takes
place between the ages of 40 and 60 years, with peak
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incidence in the fifth decade, occurring rarely during
childhood and adolescence. The rupture rate gradually
increases until the sixth decade, when it reaches its
peak and tends to decline to low levels after the eighth
decade of life.

Besides the large number of patients with ruptured
aneurysms, neurosurgeons frequently encounter
patients who develop neurological deficits by mass
effect due to the growth of intracranial aneurysms, or
compression of cranial nerves or even focal cerebral
ischemic symptoms related to embolization distal from
thrombosed aneurysms, which occur mainly in large
and giant aneurysms.

Regarding the etiology of this lesion, the literature
shows that it is due to factors resulting from the asso-
ciation of congenital histological, hemodynamic, and
degenerative diseases. Krex et al.® found that several
congenital factors were implicated in the pathogene-
sis of these lesions, such as defects in the media and
elastic lamina, since the cerebral arteries lack external
elastic lamina and intimal and medial layers are thin-
ner. Associated with this is the fact that the level of
bifurcation of cerebral arteries there is less resistance to
hemodynamic factors, since this level there will break
in continuity of the middle layer, which allows direct
contact between this layer and the adventitia, which
with prolonged stress can cause a focal degeneration
of internal elastic lamina favoring the formation of
saccular aneurysms. This author also ruled that other
factors also influence the synthesis of this injury, among
them are: hypertension, diabetes mellitus, dyslipidemia,
smoking, use of medications such as anticoagulants, and
inherited diseases such as Ehlers-Danlos syndrome,
Marfan syndrome, neurofibromatosis type I and II,
and autosomal dominant polycystic kidney disease.
Infiltration of blood, inflammation and necrosis due to
infection may also cause weakness of the arterial wall
and consequently aneurysm.

The methods for the evaluation of cerebral aneurysms
include magnetic resonance angiography (MRA), CT
angiography (CTA), ultrasound and transcranial Dop-
pler angiography with intra-arterial digital subtraction,
the latter being considered the gold standard method.’

Methods

It was designed a retrospective study of patients
with intracranial aneurysms treated by the Neuro-
surgical Service of Evangelical Hospital of Curitiba
between January 2006 and December 2010, comprising
a sample of 93 cases. The variables analyzed were sex,
age, history of hypertension, diabetes mellitus, history of
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alcoholism, smoking and aneurysm location. Patients
with ruptured aneurysms were scored by Hunt-Hess
scale for analysis of clinical conditions, and Fisher,
for assessment of radiological evidence, which were
measured in the same hospital admission. To analyze
the results of treatment of intracranial aneurysms was
used in the Glasgow Prognosis Scale (GOS), which was
measured by monitoring the same patients over a period
of three to six months after hospital discharge, enabling
the analysis of the overall prognosis and the degree of
disability established them.

Results

The analysis of the sample of 93 patients brought
a significant prevalence of females; 68 people were
women, representing 73% of the amount, and the male
had a lower incidence (27%).

Regarding the age of these patients, the main age
group affected was between 51 and 60, corresponding
to approximately 38.7% of the total, followed by the
range between 41 and 50, which corresponded to 24.7%
of the sample. There were no cases under the age of 20
years, and only 2 cases (2.1%) of patients 70 years or
more (Figure 1).

Regarding the presence of single or multiple aneu-
rysms, 24 patients (26%) had multiple aneurysms, and
74% had only one aneurysm. Due to the presence in
some cases of multiple aneurysms have been well ana-
lyzed a total of 120 intracranial aneurysms.

With that being said about the location of these
intracranial expansions, the main blood vessel in the
sample affected was the middle cerebral artery (MCA)
which was achieved in 44 cases (36.6%), followed by
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aneurysms of the internal carotid artery (ICA) occur-
ring in 31 patients (25.8%). The arteries were the least
affected were anterior cerebral artery (ACA) (3.3%) and
basilar artery (BA) (2.5%) (Figure 2).

In evaluating the clinical status of patients at the
entrance to the service using a scale of Hunt-Hess, the
grade 1, characterized by a mild headache or a mild
neck stiffness or even the asymptomatic patient, which
was the most presented, corresponding 31,1%; followed
by 26.8% with grade 2. The grade 5, characterized by a
deep coma and the dying patient, was present in only 9
cases (9.6%) (Figure 3).

In relation to the scale of Fisher score, which allowed
the measurement of radiologic evidence of prior surgical
procedures, the grade 4, characterized by intraventricu-
lar or intracerebral hemorrhage, was the most sentenced
corresponding approximately 26.8%. The grade 1, found
in patients with absence of hemorrhage on CT, cor-
responded approximately 24.7% of the total (Figure 4).

Regarding the prognosis of these patients, a group of
38 people (40.8%) progressed to a good recovery after
surgery, being able to return to their usual activities. The
installation of a moderate disability, where the patient
is capable of living independently but unable to return
to work or school, was observed in 10 cases (10.7%).
The presence of a severe deficiency, characterized by
the individual who is able to follow commands but can
not live independently, was sentenced in 13 patients
(13.9%). Already a sample of 30 persons (32.2%) died,
and in only 2 cases (2.1%) there was an evolution to a
permanent vegetative state.

In the analysis of risk factors for intracranial aneu-
rysms, a total of 61.2% of cases had a history of hy-
pertension, and 15% had the habit of smoking. Other
factors were less sentenced, as the presence of diabetes
mellitus, present in 10% of the sample, and alcoholism,
as evidenced in 4.3% of cases.
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Figure 1 - Age of 93 cases reviewed.
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Figure 2 - Location of intracranial aneurysm.
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Figure 3 - Clinical analysis of patients using a scale of Hunt-Hess.
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Figure 4 - Radiological analysis of patients through the scale of Fisher.
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Table 1 — Analysis of intracranial aneurysms in different populations

HUEC (2011) Lai et al. (2009) Ishibashi ef al. (2009) Suzuki et al. (1971)

Total 93 266 419 3548
Sex

Male 25 (27%) 89 (33%) 139 (33%) 1916 (54%)

Female 68 (73%) 177 (67%) 280 (67%) 1614 (46%)
Aneurysms

Single 69 (74%) 222 (83%) 298 (71,1%) 3275 (92.3%)

Multiple 24 (26%) 45 (17%) 121 (28,9%) 273 (7,7%)
Localization
ICA 31 (26%) 23 (8,6%) 216 (41%) 1612 (41,3%)
ACA 4(3%) 11 (4,1%) 107 (20%) 351 (9%)
MCA 44 (37%) 40 (15%) 141 (27%) 809 (20,8%)
AComA 17 (14%) 60 (22,5%) 970 (24,9%)
PComA 21 (17,5%) 70 (26%) - -
BA 3 (2.5%) 15 (5.6%) 65 (12%) 156 (4%)
Discussion Concerning the location and redistribution of

The data obtained from our survey are very similar
to the literature that says about the female be considered
a “risk factor” for the formation and growth of cerebral
aneurysms, because in our sample 73% of cases are
women, having this predominance after 41 years. One
hypothesis for this is based on the fact that with the
decrease in plasma levels of sex hormones in post meno-
pausal women, there would be an inhibition of collagen
formation, and thus can affect the brain blood vessels.'*!!

The point prevalence of multiple aneurysms in
our series was 26%, falling between the average sug-
gested by the literature, 17% to 30%. Studies say that the
prevalence of multiple aneurysms changes according
to the prevalence of risk factors for aneurysm forma-
tion in various populations.'>* In our series there was
a significant difference in the proportion of multiple
aneurysms in men and women, with a high number of
cases in females, showing that gender is an important
risk factor for the formation of multiple aneurysms.

Among the risk factors studied have to consider
mainly hypertension, which is present in 61% of our
patients, which is extremely important for the develop-
ment, growth and rupture of cerebral aneurysms. Stu-
dies on the pathogenesis of atherosclerosis show a high
tendency for hypertension to cause injury in the intima
of the vessel, due to several factors, such as activation of
apoptosis, and coagulation protein degradation,'* thus
taking a high probability of causing change in wall the
vessel, enabling the development of aneurysms. Another
important risk factor is smoking, since it is present in
14% of the sample. However, risk factors such as smo-
king, alcohol consumption and even atherosclerosis can
not explain the development of aneurysms in young
patients, which have a high mortality.
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intracranial aneurysms, 80% occurred in the anterior
circulation (carotid system) and approximately 20% was
located in the posterior (vertebrobasilar system), this
results were very similar to the literature; Suzuki et al.”
ruled that about 87% occur in the anterior circulation
and approximately 13% is located in the posterior re-
gion, it having around 95% of cases located in five major
cerebral arteries, which are the internal carotid arteries,
the anterior cerebral arteries, the arteries middle cere-
bral, vertebral arteries and basilar artery.

The middle cerebral artery (MCA) was the princi-
pal place of occurrence of cerebral aneurysms in our
sample, occurring in 36% of patients. Other series bring
different data, Lai et al."® that analyzed 266 patients with
intracranial aneurysms, and ruled that the vessel most
commonly affected was the posterior communicating
artery, with an incidence of 26%. On the other hand,
Ishibashi et al.'® and Suzuki et al.” have as intracranial
artery most affected internal carotid artery (ICA), both
with a percentage of 41% of the patients (Table 1).

The MCA aneurysms have typically a wide neck
and its major branches emerge from the base and are
housed inside the Silvius’s cistern. The bifurcation of the
MCA is where it installs 90% of aneurysms of this artery,
being one of the most affected by the atherosclerotic
process, thus presenting a worse prognosis in cases of
elderly patients.

The second main artery committed in our study was
the internal carotid, representing 25% of intracranial
aneurysms. The internal carotid artery aneurysms are
mainly located at the point of bifurcation of this artery,
because this location has a high hemodynamic stress,
which weakens the vessel wall and promotes the forma-
tion of aneurysms. Thus, the swirling blood flow in the
aneurysmal sac causes degenerative changes that weaken
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the wall of the aneurysm allowing the expansion of this ex-
pansion, increasing the possibility of rupture of the same.

Great series sentenced a high mortality and morbid-
ity in stroke patients with intracranial aneurysms with
a mortality after 60 days around 50% and more than a
third of victims had a permanent disability,'”"* our study
has brought a lower mortality, revolving around 32%. In
contrast, the International Cooperative Study on the Tim-
ing of Aneurysm Surgery, with a sample of 2,922 patients
undergoing surgical treatment for ruptured intracranial
aneurysms in 68 different centers around the world,
reported a mortality of 14%, 69% of victims presenting
between GOS 4 and 5."” Osawa et al.® analyzed 2,055
patients treated in Japan, and sentenced a mortality of
12.9%, one of the lowest found in the literature, also
showing good results (GOS 4 to 5) in 68.5% of patients.

Conclusion

Despite the great progress in diagnostic tools, in-
tensive care, and advances in microsurgery and micro-
anatomy, intracranial aneurysms are still a major cause
of death and disability in the practice of neurosurgery.
Over time, it was possible to develop a reference stan-
dard and protocols for an expanded and appropriate
management of patients with subarachnoid hemor-
rhage, thus enabling an optimal treatment for these
patients in an attempt to reduce the high morbidity
which are related with this pathology.

From the study we can see that our statistics are very
similar to the data provided by the literature, showing
satisfactory results in terms about the prognosis of pa-
tients when compared with other works, and conclude
that subarachnoid hemorrhage is an event that can
worse treatment outcome of patients with intracranial
aneurysms, so there is a correlation between the amount
of bleeding identified on CT and prognostic evolution.
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