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Abstract

Background: The objective of the current study was to outline the 
clinical profile of patients diagnosed with subarachnoid hemorrhage 
(SAH) due to intracranial aneurysm rupture, treated at a reference 
hospital in the interior of Sao Paulo, and to investigate the time 
elapsed between the ictus and the surgical approach and its relation-
ship with motor deficits evaluated according to the modified Rankin 
Scale (MRS).

Methods: This is a retrospective cohort, with data collection and 
analysis of patients with SAH between 2010 and 2020.

Results: The results showed no correlation between MRS and: sex (P 
= 0.3459 nonparametric Mann-Whitney test), age range, and ethnicity 
(P = 0.5451 and P = 0.513, respectively, nonparametric Kruskal-Wal-
lis test), affected arteries (P = 0.4801 nonparametric test of Kruskal-
Wallis), and onset-to-treatment time for hemorrhage (rho = 0.02; P = 
0.8204 in Spearman’s nonparametric correlation test), adopting 5% 
significance.

Conclusions: The prevalence of SAH in the hospital studied, and the 

profile and clinical aspects of the patients treated are similar to ex-
isting data in the literature. The onset-to-treatment time and site of 
the aneurysm did not influence the prognosis of the patients, who 
presented slightly better MRS levels than those found in the literature.
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Introduction

Subarachnoid hemorrhage (SAH) is a neurological emergen-
cy that requires adequate diagnosis and treatment to prevent 
rebleeding, reduce the risk to life, and improve the patient’s 
prognosis [1]. More than 80% of non-traumatic SAH are due 
to intracranial aneurysms [2]. The incidence of SAH from rup-
tured intracranial aneurysms varies between six and 10 cases 
per 100,000 person-years in the USA [3], and approximately 
30% to 40% of affected patients die. Among those who sur-
vive, three out of five patients have sequelae that cause some 
degree of disability [4]. This weakness can be classified ac-
cording to the modified Rankin Scale (MRS) [5, 6]. Despite 
advances, the wide range of levels of severity and the complex 
evolution of the disease pose challenges for therapeutic effi-
cacy [1].

The treatment of SAH involves surgical approaches - cra-
niotomy to clip the aneurysm or endovascular procedures. 
Both approaches aim to prevent aneurysm rebleeding, the ear-
lier complication that increases mortality and morbidity [7, 8]. 
In addition to the technique employed, the ideal moment for 
intervention after aneurysmal SAH is a matter of discussion 
and controversy; since, despite the evolution of approaches, 
rebleeding, cerebral hydrocephalus, and vasospasm are major 
causes of morbidity and mortality in previously treated patients 
and represent common and significant complications [9-11]. 
Persistent post-SAH symptoms such as headache, neurocogni-
tive sequelae, depression, and anxiety are poorly understood, 
despite the important harm to the patient. Early management 
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to prevent these sequelae should be considered as important as 
the others, respecting the individuality of each case [12].

The global burden of cerebrovascular accident (CVA) due 
to SAH remains enormous, and the generalized use of guide-
lines elaborated from populations of relatively homogeneous 
ethnic, racial, and socioeconomic levels imposes limitations 
regarding their use in communities with few resources or with 
underrepresented groups [13]. Therefore, there is an ongoing 
need to understand disease trends and their impact in each 
country, to guide policy decisions and health planning [14]. 
The objective of the current study was to outline the clinical 
profile of patients diagnosed with acute SAH due to intracra-
nial aneurysm rupture, treated at a reference hospital in the 
interior of the state of Sao Paulo, Brazil, and to investigate the 
time elapsed between the ictus and the surgical approach and 
its relationship with motor deficit evaluated according to the 
MRS.

Materials and Methods

Our study was approved by the Ethics and Research Com-
mittee of the Presidente Prudente Regional Hospital and the 
Ethics Committee of the University of West Paulista, and 
therefore we were authorized to access the medical records, 
and the informed consent form was waived by the appropri-
ate committees. This study was conducted by the guidelines 
of the Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) [15]. The research protocol, 
which included efforts to ensure anonymity and minimize the 
risks for patients whose medical records were collected, is 
registered and available on “Plataforma Brasil” [16] (CAAE: 
52326421.0.0000.5515).

Study design, location, and date of data collection

This is an observational, retrospective cohort study, with the 
collection and analysis of data recorded in the medical records 
(physical and/or electronic) of patients at the Hospital Region-
al de Presidente Prudente (HRPP), in the period between 2010 
and 2020. Data collection was carried out between November 
2021 and March 2022.

Included participants and exclusion criteria

All medical records of patients affected by SAH, treated at the 
HRPP during the period covered by the study, who underwent 
surgical treatment to control SAH and with clear postoperative 
evolution data were included. Records with incomplete data or 
that did not meet the objectives of this study were excluded.

Parameters of interest

To profile the patients and correlate the onset-to-treatment time 
for SAH after rupture of the intracranial aneurysm with pos-

sible motor deficits, we collected patient data (age at the time 
of SAH, sex, race) and the time elapsed between rupture of 
the aneurysm and the surgical intervention. Brain regions and 
affected arteries were investigated to assess the influence of 
aneurysm location on motor deficit. The result of the patient’s 
clinical/motor assessment at the time of hospital discharge was 
collected for classification of the patient in the MRS.

Patients were divided into seven different levels according 
to the MRS, which classifies the motor deficit into levels rang-
ing from zero (no symptoms) to six (death) [17].

Statistical analysis

Preliminary data were submitted to the Shapiro-Wilk normal-
ity test. The nonparametric Kruskal-Wallis test was performed 
to compare patient MRS scores versus SAH arteries or sites 
and MRS scores versus patient ethnicity. The analyses to com-
pare the influence of sex were performed with the nonparamet-
ric Mann-Whitney test. To correlate the MRS scores with the 
onset-to-treatment time variable, Spearman’s nonparametric 
correlation test was used. All analyses were conducted in the R 
program, adopting a 5% significance level [18].

Results

SAH prevalence and patient profile

The study evaluated 266 medical records of patients diagnosed 
with acute SAH during the years 2010 to 2020. The data in-
dicated a prevalence of 0.13%. Among 266 patients with the 
condition, 180 medical records did not meet the inclusion cri-
teria and were discarded from the study, as they contained in-
sufficient data on clinical follow-up. The 86 medical records 
that met the inclusion criteria were analyzed, and information 
was collected on sex, ethnicity, affected artery, time elapsed 
until surgical intervention, and follow-up with physical exami-
nation and clinical evaluation, which allowed the classification 
of the patient in the MRS. The profile of the patients is shown 
in Table 1.

The analyses showed that most of the patients affected by 
SAH in the period studied were women. The mean age of the 
patients was 62 years (± 11), with over 60% being in their fifth 
or sixth decade of life.

Clinical aspects: onset-to-treatment time, location of SAH, 
and patient’s MRS score

To facilitate the analyses, patients were grouped into three 
groups, according to the onset-to-treatment time: 1) group 1: 
onset-to-treatment time between 0 and 72 h; 2) group 2: onset-
to-treatment time between 72 and 192 h; 3) group 3: onset-to-
treatment time above 192 h after the rupture of the aneurysm 
(Fig. 1).

Onset-to-treatment time is the time between ictus and sur-
gical approach, ranging from a few hours (< 24 h) to 26 days. 
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Most patients (52%) were treated within 72 h after the ictus; 
however, the mean time to start treatment was 144 h (6 days) 
after the ictus.

Of the 86 patients, eight patients (9%) had two simultane-
ous aneurysms, totaling 94 aneurysms. Of the total number of 
aneurysms, 93.61% occurred in the anterior circulation of the 
brain. The compromised arteries are shown in Table 2.

Table 3 shows that, according to the outcome MRS, most 
patients (approximately 68.5%) presented no sequelae or pre-
sented sequelae that did not cause significant motor impair-
ment. In contrast, approximately 20.5% of patients developed 
severe sequelae or died.

Statistical analyses were carried out to investigate the in-
fluence of patient characteristics (gender, age, ethnicity, and 

Table 1.  Patient Profile

Number of patients %
Sex
  Male 24 27.91
  Female 62 72.09
Age range
  30 - 39 4 4.65
  40 - 49 7 8.13
  50 - 59 25 29.06
  60 - 69 28 32.55
  70 - 79 11 12.79
  80 - 89 8 9.30
    ≥ 90 1 1.16
  No information 2 2.32
Ethnicity
  White 32 37.20
  Mixed ethnicity 22 25.51
  Asian 3 3.48
  Black 9 10.46
  No information 20 23.25

Table 2.  Site of the SAH

Compromised artery/region Number of patients %
Middle cerebral 34 36.17
Posterior communicating 24 25.53
Anterior communicating 16 18.08
Internal carotid 7 7.44
Ophthalmic 7 7.44
Posterior circulation 6 6.39

SAH: subarachnoid hemorrhage.

Figure 1. Distribution of patients according to onset-to-treatment time (OTT).

Table 3.  Outcome Classification of Patients According to the 
Modified Rankin Scale

Modified Rankin Scale levels Number of patients %
0 (no symptoms) 38 44.18
1 (no significant disability) 21 24.41
2 (mild disability) 3 3.48
3 (moderate disability) 2 2.32
4 (moderately severe disability) 3 3.48
5 (severe disability) 3 3.48
6 (death) 16 18.06
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location of the aneurysm) on the prognosis, and they were corre-
lated with the respective patient’s score on the MRS. The results 
of the analyses showed no significant correlation between the 
scores according to the MRS and the groups: sex (P = 0.3459 in 
the nonparametric Mann-Whitney test), age range, and ethnicity 
(P = 0.5451 and P = 0.513, respectively in the test of nonpara-
metric Kruskal-Wallis). There was also no correlation between 
affected arteries/sites and MRS scores (P = 0.4801 in the non-
parametric Kruskal-Wallis test). Statistical analyses showed no 
significant correlation between MRS and onset-to-treatment 
time (rho = 0.02, P = 0.8204 in Spearman’s nonparametric cor-
relation test), adopting a 5% significance level.

Discussion

To collect and share data on the prevalence and clinical profile 
of the patient that may contribute to increases in the appro-
priate management, in addition to relating the onset-to-treat-
ment time and the site of hemorrhage to the level of motor 
impairment of the patient in the post-SAH period, we carried 
out a retrospective study and collected data accumulated over 
a decade in the medical files of a referral hospital for highly 
complex procedures in the western region of the interior of the 
state of Sao Paulo. The characteristics of this study design are 
advantageous, as they allow the observation of various aspects 
related to the patient, the clinic, and even the prognosis, eluci-
dating the temporal relationship between exposure and disease 
[19].

Among patients admitted to the hospital, a prevalence of 
0.13% was detected, or one patient with SAH for every 1,000 
hospitalized. Worldwide, pre-hospital and in-hospital mortali-
ty rates remain high, and the increased incidence of SAH in the 
older population corroborates the reasoning that these numbers 
do not reflect the prevalence of SAH in the general regional 
population, given that pre-hospital mortality is high for this 
condition, ranging from 20% to 26% [13, 20].

The data collected in the current study indicate that white 
women aged close to 61 years old are more prone to SAH, and 
these data are consistent with those found in the literature [21-
23]. In fact, recent studies report a higher relative risk (RR) for 
the incidence of SAH in women (RR = 1.3), when compared 
to men, especially those aged over 55 years [24, 25]. Although 
the exact explanation for the higher risk in women in this age 
group has not been established, this fact coincides with the be-
ginning of menopause, when there is a decrease in hormone 
production and a greater propensity for vascular diseases, as-
sociated with the smaller caliber and, therefore, more fragile 
vessels in women [26]. These vessels, with advancing age, 
lose elasticity and become more rigid, predisposing to hyper-
tension. In the Brazilian population, studies have pointed to an 
association between systemic arterial hypertension and sex. In 
particular, in the state of Sao Paulo, hypertension is present in 
a greater number of women in this age group compared to men 
[27]. These peculiarities related to middle-aged women may 
be linked to the pathophysiological mechanisms responsible 
for the appearance of intracranial aneurysms, which are still 
debated. It is believed that the smaller amount of connective 

tissue surrounding the cerebral vessels [28], attenuated tunica 
media, and lack of external elastic lamina of intracranial arter-
ies may be important etiological features. In addition to these 
factors, arterial hypertension coexists in a high percentage of 
patients who develop SAH and has been proposed as an etio-
logical factor, although the exact relationship is not completely 
defined [29, 30].

Analyses of the data extracted from the medical records 
showed that the time elapsed between the onset of hemorrhage 
and the surgical intervention, and the affected artery were not 
decisive factors for the patient’s prognosis according to the 
MRS. These data are similar to those found in the literature 
[22, 23, 29]. The MRS is the most prevalent functional out-
come measure in contemporary research, aiming to classify 
the disability presented by the patient, however, classification 
of the level of the patient in the MRS requires a clinical ex-
amination, which gives the measure moderate reliability, since 
it depends on the doctor’s skills [5]. A recent study pointed 
to the need to use consolidated scales for clinical evaluation 
before and during post-SAH recovery treatment. These scales 
can facilitate the identification of associated complications and 
optimize patient outcomes [13].

Despite the data obtained in this research and presented 
here, the updated guidelines for the management of patients 
with aneurysmal SAH - “Guideline for the Management of Pa-
tients With Aneurysmal Subarachnoid Hemorrhage: A Guide-
line From the American Heart Association/American Stroke 
Association” [13] - recommend intervention, either by endo-
vascular coiling or neurosurgical clipping, to prevent rebleed-
ing and reduce lethality. However, the guidelines also recognize 
that despite the advances, there is increasing evidence of lasting 
morbidities related to cognition and/or reduced quality of life 
due to damage to cognitive and motor areas respectively [31].

The average time between the ictus and the surgical in-
tervention of the patients studied in this research was 144 h 
(6 days), however, the majority were operated on 72 h. De-
spite this, our statistical analyses did not point to significant 
differences in the flow of the patients according to the MRS, 
regardless of the time elapsed until the surgical procedure. The 
disagreement between the data found here and the literature is 
likely justified by the low number of cases analyzed [32]. Pre-
vious studies agree that early treatment of SAH (between 0 and 
3 days) reduces the risk of rebleeding and reduces mortality 
and patient dependence; the authors consider that the benefits 
for the patient are inversely proportional to the time elapsed 
for the surgical intervention [11, 33-35]. Another study sug-
gested that the choice of surgery modality may vary, according 
to the profile, site of the aneurysm, and clinical conditions of 
the patient [13].

The measurement of the prognosis for the patients in-
cluded in our investigation pointed out that the largest portion 
(44%) did not have sequelae, either motor or cognitive, and 
less than one-fifth (18%) died. These findings demonstrate an 
improved prognosis for affected patients compared to previ-
ous studies [23]. We emphasize that the data presented were 
extracted from the medical records of patients treated at a ref-
erence hospital for highly complex procedures, and this fact 
could explain the better prognosis of the patient. Studies in-
dicate that hospital resources and the volume of cases and ex-
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perience of the medical staff involved in treating SAH cases 
are related to the patient’s prognosis. Decreased mortality rates 
have been demonstrated when patients are managed by experi-
enced cerebrovascular surgeons and neuroendovascular inter-
ventionalists in hospitals with higher case volumes and when 
care is provided in specialized neurological care units [13].

Finally, it is necessary to consider that there may be question-
able data accuracy, or even incomplete medical records (which 
were excluded). This situation reflects the retroactive nature of 
the study, implying the low sample size, which in turn reduces 
the statistical sensitivity. However, the data presented here con-
tribute to alerting medical professionals about the prevalence of 
SAH, the risk factors involved, the importance of choosing the 
appropriate treatment, and the challenges to provide a favorable 
prognosis for the patient. Likewise, studies aimed at elucidat-
ing the determinants of prognosis and validation of standardized 
scales for the assessment of SAH are necessary.

Conclusions

The prevalence of SAH in the studied hospital, and the profile 
and clinical aspects of the patients treated are similar to exist-
ing data in the literature. The onset-to-treatment time and site 
of the aneurysm did not influence the prognosis of the patients, 
who had slightly better MRS scores than those found in the 
literature.
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