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RISK FACTORS AND OUTCOME IN 100 PATIENTS WITH
ANEURYSMAL SUBARACHNOID HEMORRHAGE

Leonardo Bonilha', Edilson L. Marques?, Edmur F. CarellP, Yvens B. Fernandes?,
Arquimedes C. Cardoso?, Marcos V.M. Maldaum’, Guilherme Borges’

ABSTRACT - Objective: Clinical and surgical outcome of patients with subarachnoid hemorrhage (SAH) due to
ruptured aneurysm were assessed in comparison to pre-operative data and risk factors such as previous
medical history, clinical presenting condition, CT findings and site of bleeding. Methods: We evaluated 100
consecutive patients with aneurysmal SAH. Gender, color, history of hypertension, smoking habit, site and
size of aneurysm, admittance and before surgery Hunt Hess scale, need for cerebro-spinal fluid shunt, presence
of complications during the surgical procedure, Glasgow Outcome Scale, presence of vasospasm and of
rebleeding were assessed and these data matched to outcome. For statistical analysis, we applied the chi-
squared test or Fisher’s test using the pondered kappa coeficient. Kruskal-Wallis test was used for comparison
of continue variables. Tendency of proportion was analyzed through Cochran-Armitage test. Significance level
adopted was 5%. Results: Patients studied were mainly white, female, without previous history of hypertension
and non-smokers. Upon hospital admittance, grade 2 of Hunt-Hess scale was most frequently observed (34%),
while grade 3 of Fisher scale was the most prevalent. Single aneurysms were most frequent at anterior circulation,
between 12 and 24 mm. The most frequent Glasgow Outcome Scale observed was 5 (60%). Hunt Hess upon
the moment of surgery and presence of complications during surgical procedure showed positive correlation
with clinical outcome (p=0.00002 and p=0.001, respectively). Other variables were not significantly correlated
to prognosis. Tendency of proportion was observed between Hunt-Hess scale and Fisher scale. Conclusion:
Among variables such as epidemiological data, previous medical history and presenting conditions of patients
with ruptured aneurysms, the Hunt-Hess scale upon the moment of surgery and the presence of surgical
adversities are statistically related to degree of disability.
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Fatores de risco e progndstico em 100 pacientes com hemorragia subaracndidea por rutura de aneurisma

RESUMO - Objetivo: Resultado do tratamento de pacientes com hemorragia subaracndidea (HSA) decorrente
de ruptura aneurismética foi avaliado e comparado a varidveis pré-operatérias como histéria médica pregressa,
condicdo clinica da HSA, achados a tomografia computadorizada (TC) e local de sangramento. Método.
Avaliamos 100 pacientes consecutivos com HSA por ruptura de aneurisma. Variaveis avaliadas foram género,
cor, histdria de hipertensao arterial sistémica e tabagismo, tamanho e local de aneurisma, pontuacao a escala
de Hunt-Hess a admissdo e no momento antes da cirurgia, necessidade de derivagdo liquédrica, presenca de
complicacdes durante a cirurgia, escala de resultado de Glasgow (GOS), presenca de vasoespasmo e
ressangramento. Dados obtidos foram comparados estatisticamente com resultado do tratamento. Testes de
qui-quadrado ou Fisher foram aplicados usando coeficiente ponderado kappa. Teste de Kruskal-Wallis foi
utilizado para comparacgdo de varidveis continuas. Tendéncia de propor¢do foi analisada através do teste de
Cochran-Armitage. O nivel de significancia adotado foi 5%. Resultados: Os pacientes estudados foram
predominantemente mulheres brancas sem histéria de hipertenso ou tabagismo. A admissao hospitalar,
grau 2 na escala de Hunt-Hess foi mais frequente (34%), enquanto grau 3 na escala de Fisher foi mais prevalente.
Aneurismas mais frequentes foram Unicos na circulagdo anterior, entre 12 e 24 mm. A pontuacao na escala de
GOS mais frequente foi 5 (60%). Pontuacdo na escala de Hunt-Hess avaliada no momento da cirurgia e
presenca de complicagdes cirdrgicas tiveram correlacdo positiva com resultado de tratamento (p=0,00002 e
p=0,001, respectivamente). As demais varidveis ndo se mostraram correlacionadas com prognoéstico. Tendéncia
de proporcdo foi observada entre as escalas de Hunt-Hess e Fisher. Conclusdo: Dentre 1-variaveis
epidemioldgicas, 2-histdria médica pregressa e 3-condigdes clinicas da HSA, a pontuacdo na escala de Hunt-
Hess no momento da cirurgia e a presenca de complicagdes cirdrgicas sdo estatisticamente correlacionadas
com resultado de tratamento.
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The estimated prevalence of clinically relevant in-
tracranial aneurysms ranges between 0.5 and 1%,
The incidence of serious cerebrovascular conditions
has substantially decreased in the last 3 decades®.
The incidence of aneurysmal subarachnoid hemor-
rhage (SAH), however, has not changed and remains
approximately 1 per 10000 people annually®’. SAH
due to the rupture of an intracranial aneurysm is a
potentially fatal event. Among those who suffer an
SAH, 12 percent may die before reaching medical at-
tention and 40 percent die within the first month
after the bleeding®. Many patients who survive SAH
continue to experience social and environmental adap-
tation problems and significant reduction in quality
of life assessment scales®. Risk factors for SAH inclu-
de heritable connective tissue disorders, familial his-
tory and environmental factors'®'".

General outcome of patients victims of aneurys-
mal SAH has been extensively debated in the past
few years accordingly to risk factors, presenting con-
dition, findings upon image investigation, clinical
evolution and treatment complications'.

In this article, we have decided to prospectively
study the outcome of 100 patients with aneurysmal
SAH in order to evaluate the supposed relation be-
tween the degree of disability to risk factors, clinical
and surgical conditions.

METHOD

We have prospectively studied 100 consecutive non-
selected patients admitted in the period comprised be-
tween March 1996 and April 1999 for medical assistance
due to ruptured intracranial aneurysm. Only those patients
who were submitted to surgical treatment and underwent
clipage of one or more aneurysms were eligible for the
study. History for risk factors such as age, gender, history
of hypertension or smoking habit were obtained with the
patient or close relatives. The clinical presenting condition
information included the Glasgow Coma Scale' and the
Hunt-Hess scale'®. Radiological data were analyzed through
computed tomography scans (CT) and the Fisher scale'.

All patients underwent 4-vessel intracranial digital an-

giography, from which data such as arterial location and
size of aneurysm were obtained. The presence of radio-
logical or clinical evidence for cerebral vasospasm and pre-
sence of acute hydrocephalus during hospitalization and
need for transient or definite cerebral spinal fluid (CSF) drai-
nage were analyzed. We also highlighted patients who
experienced rebleeding and those who suffered hyponatre-
mia in the hospitalization period. All patients underwent
surgery for aneurysm clipage within the period necessary
for their clinical status to be stable and when surgery could
have then be performed without further risks of ischemia.

Surgical complications were registered whenever small
perforating arteries were lesioned during the surgical pro-
cedure. Lesions of cranial nerves were not included upon
surgical complications and were assessed in isolation. Gen-
eral outcome and degree of disability were defined ac-
cording to the Glasgow Outcome Scale as rated in three
to six month outpatient follow-up, except in cases of death®.

Analysis of the obtained information involved a de-
scriptive assessment and comparison of variables with chi-
squared or Fisher's exact test. For evaluation and interpre-
tation of concordance among Hunt-Hess and Fisher sca-
les, the kappa pondered coefficient was used. Comparison
of non-parametric variables involved the Kruskal-Wallis test,
while tendency of proportion was assessed through the
Cochran-Armitage test. Significance level adopted was 5%.

RESULTS

We observed that 72 patients were female. Mean
age was 45 years with a standard deviation of 13
years. Seventy-eight percent were white, 17% non-
white and 5% black. A slight majority of patients
had a previous history of essential hypertension (58%),
while most of them (94%) had no history of smok-
ing. Upon hospital admission, bleeding event and
moment of surgery, patients were ranked according
to the Hunt-Hess scale (Table 1).

CT findings were analyzed according to the Fisher
scale assessed upon hospital admission (Table 2).

Anteriorly located aneurysms were most preva-
lent (73%), followed by multiple (23%) and posteri-
orly located (4%). Anatomical site of the intracere-
bral aneurysm was observed according to Table 3.

Table 1. Clinical condition according to the Hunt-Hess scale evaluated upon different

moments of treatment.

Hunt-Hess Hospital admission Bleeding event Moment of surgery
1 33.00% 24.00% 72.00%
2 34.00% 39.00% 8.00%
3 25.00% 31.00% 12.00%
4 6.00% 5.00% 5.00%
5 2.00% 1.00% 2.00%
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Table 2. Computed tomography findings according to the Fisher
scale assessed upon Hospital admission.

Fisher Frequency
1 24%
2 26%
3 33%
4 17%

Table 3. Anatomical site of the intracerebral aneurysms.

Site of aneurysm Frequency
Multiple 23.00%
Posterior communicating artery 19.00%
Middle cerebral artery 18.00%
Anterior communicating artery 15.00%
Internal carotid artery 14.00%
Anterior cerebral artery 5.00%
Basilar artery 3.00%
Pericallosal artery 2.00%
Posterior cerebral artery 1.00%

Table 4. General outcome assessed through the Glasgow Out-
come Scale (GOS) evaluated upon hospital dischargement and
within a three to six-month period of outpatient follow-up.

GOS Frequency
1 17%
2 2%
3 9%
4 12%
5 60%

Forty-four percent of the aneurysms had a diam-
eter smaller than 12 mm, 46% between 12 mm and
24 mm and 10% had more than 24 mm.

Six percent of the group of patients studied pre-
sented complications after the angiographic proce-
dure, while 28% presented adversities during the sur-
gical procedure. Nine percent were submitted to ex-
ternal cerebro spinal fluid shunt, and 5% remained
shunt dependent. Among pre-surgical complications,
clinical or radiological vasospasm was observed in 3
patients, rebleeding in 6% and hyponatremia in 7%.

Post-surgical complications involved metabolic or
infection derangement observed in 15 patients. Also,
intra operative damage to cranial nerves was present
in 13 patients, 8 of them involving the facial nerve,
6 the oculomotor nerve, 1 involving both the oculo-
motor and the abducent nerves and in another pa-
tient both the oculomotor and the facial nerves.

General outcome was assessed through the Glas-
gow Outcome Scale (GOS) evaluated upon hospital
discharge and within a three to six-month period of
outpatient follow-up (Table 4).

The elevated number of patients with GOS = 1
(17%) is explained by the fact that the hospital where
the study was conducted is an educational institu-
tion for medical training and its medical staff is for-
med by a large number of in-training doctors.

Statistical analysis showed no significant correla-
tion between demographic features such as age,
gender, history of hypertension, smoking habits and
age. Also, these data were not statistically related Hunt-
Hess and Fisher scale or to size and location of aneu-
rysm. Hunt-Hess and Fisher scales were not correla-
ted as well, albeit trend of progression between these
two scales was observed (Cochran-Armitage test
p<0.001). None of clinical complications mentioned
above, such as hydrocephalus, CSF shunt, hyponatre-
mia, vasospasm, metabolic or infective adversities
was related to outcome. Neither were related the
size or location of aneurysm to outcome. The presen-
ce of cranial nerve lesions was not related to the
Hunt-Hess scale, Fisher scale or GOS.

Intra-operative complications (lesions of perfo-
rating arteries) were statistically related to outcome
(p<0,001). Hunt-Hess upon surgical procedure was
also significantly correlated to level of disability
(p=0,0002). The Fisher scale, despite progressing
with tendency of proportion with the Hunt-Hess
scale, did not reach, as the Hunt-Hess scale, statisti-
cally significant relation to outcome (p=0.082).

DISCUSSION

The precise pathological mechanism responsible
for development of intracranial aneurysms is still
matter of debate. The smaller quantity of connecti-
ve tissue surrounding cerebral vessels'’, the attenu-
ated tunica media and lack of external elastic lamina
of intracranial arteries may be key ethiological fea-
tures. Arterial hypertension coexists in high percent-
age of patients®'®2>and it has been proposed as an
etiological factor, even though the exact relation-
ship is not completely defined?t. Cigarette smoking
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is the single acquired factor that has been proved to
confer risk for aneurysmal subarachnoid hemorrhage
(3 to 10 times higher among smokers)'®23, Congeni-
tal predisposition for intracranial aneurysm is sup-
ported by considerable evidence, particularly concer-
ning inherited connective tissue disorders and fa-
milial predisposition. Aneurysmal subarachnoid hem-
orrhage may therefore result from the addition of
environmental factors and inherited predisposition.

Due to the serious consequences of the rupture
of an intracranial aneurysm, we have decided to pro-
spectively investigate the prognosis of a non-selected
sample of 100 patients with subarachnoid hemorrha-
ge and evaluate any attributable relation of degree
of disability to risk factors, epidemiological features,
clinical and radiological characteristics.

The overall incidence of SAH is higher among wo-
men®'827 \We observed 72% cases of female patients.
Color of skin is a not condition associated with aneu-
rysms; in the group studied the majority of patients
was white (78%). History of hypertension tends to
coexist in a high percentage of patients. In our se-
ries, it was present in 58% of patients.

Saccular aneurysms are most commonly found
in anterior circulation, while multiple aneurysms may
contribute to up to one third of all cases. We found
the posterior communicating artery to be the single
most common site of aneurysm, followed by middle
cerebral artery, anterior communicating artery and
internal carotid artery. There was not statistically sig-
nificant correlation between the site of aneurysm
and level of disability (GOS). Also, there was not
correlation of the size of the aneurysm and outcome,
as well.

The Fisher scale also failed to depict significant
correlation to outcome. We observed that the clini-
cal condition (Hunt-Hess scale) assessed upon the
moment of surgery showed significant correlation
with outcome (GOS), while the presence of intra ope-
rative adversities was also statistically related to out-
come. In summary, the level of disability as measu-
red by GOS, was not statiscally correlated in a sig-
nificant degree to history of hypertension, age, gen-
der, arterial location of aneurysm and its size, hydro-
cephalus, rebleeding and vasospasm. There was not
significant statistic correlation among these variables,
as well. When tendency of proportion between the
aforementioned data was assessed through the
Cochran-Armitage test, there was trend of progres-
sion between Fisher and HH, exclusively.

The main causes of poor outcome in patients with
SAH are effects of the extent of bleeding?®%°. The
amount of blood leakage is clinically presumed by
HH scale and directly through visual analysis of CT
scan and Fisher scale rating. Progress in surgical tech-
niques, early surgical approach and clinical advances
have consistently decreased morbidity and mortal-
ity>°, but the outcome still remains directly depen-
dent upon the volume of the bleeding, and there-
fore clinical and radiological conditions®'. Other fac-
tors such as delayed cerebral ischemia, hydroceph-
alus and rebleeding have been correlated to degree
of disability?°.

Clinical assessment scales such as Glasgow Coma
Scale (GCS), World Federation of Neurosurgical So-
cieties grading system (WFNS) and Hunt-Hess are
proposed as good predictors of outcome in patients
with SAH, though accurate prediction of disability
remains quite imprecise, in part due to the moment
of application of the scale used as predictor. A multi-
variate analysis comparing different scales applied
during different clinical moments has suggested the
best predictor to be the WFNS at clinical worst be-
fore treatment. HH scale was solely correlated to
outcome when assessed at clinical worst'2.

In our series, the WFNS and GCS were not asses-
sed. However, we evaluated a large number of pa-
tients and the HH scale upon moment of surgery
was related to outcome. Certainly, other clinical vari-
ables such as WFNS and GCS need to be analyzed in
similar groups for comparison, but the fact that an
easily performed scale (HH) measured in a specific
pre-operative time accurately predicts outcome is of
some clinical relevance and must therefore be
strongly considered.

We have also observed that the presence of un-
intended damage to perforating arteries during the
microsurgical dissection of the Sylvian fissure con-
tributes to a greater degree of disability. This could
be attributed to technical difficulties of microdissec-
tion of the sylvian fissure or to an adverse aneurysm
location. Microscopic dissection difficulties have been
related by multiple logistic regression to thick arach-
noid membrane and severe adherence between the
frontal and the temporal operculae and, albeit in-
creasing the surgical time, these factors are not di-
rectly related to any clinical consequence®*36, By con-
sequence, the most important anatomical factor to
predict an adverse outcome is an unfavorable loca-
tion of the intracranial aneurysm and this should
guide the pre-operative planning.
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