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ABSTRACT
OBJECTIVE: The aim of this study is to investigate the differences between hemorrhagic and ischemic stroke 
patients in terms of clinical and functional features.

METHODS: Medical records of the patients with stroke were analyzed retrospectively. The patients’ demographic 
characteristics, stroke etiology, time interval after the event, comorbid illness and functional status were recorded.

RESULTS: The stroke etiology was ischemia for 60 (36 male/24 female) (75%) patients, and haemorrhage for 20 
(10 male/10 female) (25%) patients. Patients with ischemic stroke were classified as Group 1, and patients with 
hemorrhagic stroke  were classified as Group 2. The mean age for Group 1 was 62.2±13.2, and 55.8±17.1 years 
for Group 2 (p=0.592). In Group 1, 33 (55%) patients, and in Group 2, 11 (55%) patients were primary school 
graduates (p=0.984). Localization of the lesion was in the right side for 33 (55%) patients in Group 1, and for 
15 (75%) patients in Group 2 (p=0.372). The mean time interval after event for Group 1 was 7 months (0-211 
days), and for Group 2 it was 14.5 (1-420 days) months (p=0.592). FIM score for Group 1 was 71.9±28.0, and 
68.1±21.0 for Group 2 (p=0.575). The mean Brunnstrom score for upper extremity was 3.5 for Group 1, 3 for 
Group 2, (p=0.866), and for lower extremity, it was 3.5 for Group 1, and 3 for Group 2 (p=0.143). Spasticity was 
present in 45 (75%) patients in Group 1, and in 12 (60%) patients in Group 2 (p=0.311). In Group 1 51 (85%) 
of the patients and 18 (95%) patients had a history of comorbid disease (p=0.554).

CONCLUSION: Etiology of stroke is thought to be not effective on the patient’s clinical and functional status. 
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Cerebrovascular diseases have been defined by 
National Institute of Neurological Disorders 

and Stroke (NINDS) as permanent, and transient 
involvement of certain cerebral region as a result of 
ischemia or bleeding and/or primary pathological 
damage of one or more than one blood vessels sup-

plying brain tissue [1]. Stroke ranks third among 
causes of mortality after heart disease, and cancer 
in developed countries. At the same time it ranks 
on top of the neurological diseases which cause 
mortality, and disability in adults [2]. Although 
geographic, racial, and ethnic differences are detect-
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ed, studies performed within the last two decades 
have demonstrated the incidence, and prevalence 
of stroke ranging between 1-3/1000, and 6/1000, 
respectively [3, 4]. The incidence of stroke increases 
markedly with age, and for every decade after 55 
years of age it rises twofold. It is more frequently 
seen in men rather than women [5]. Nearly 80% of 
the stroke patients require rehabilitation therapy 
[6]. Many factors including risk factors, concomi-
tant diseases, location of the lesion, duration of re-
habilitation, and severity of the lesion are effective 
on the outcomes of functional development, and 
rehabilitation therapy [7, 8].

In the literature studies performed on the out-
comes of stroke patients, demographic information 
including gender, educational level, comorbid dis-
eases, location, and extent of the lesion (if domi-
nant hemisphere is involved), time elapsed after 
the incident, and history of the transient ischemic 
attack have been investigated [6, 8-12]. In our lit-
erature review, we have not encountered any study 
investigating whether etiological factors effect 
functional level of stroke patients. If the stroke eti-
ology effects clinical findings and functional status 
independent from other factors, acceptance of the 
patients into rehabilitation services and schedule 
of rehabilitation programs can be determined ac-
cording to the etiology of the patients’ diseases. 
Therefore, with this study we aimed to investigate 
if any difference exists between hemorrhagic, and 
ischemic stroke patients as for clinical findings, and 
functional levels.

MATERIALS AND METHODS

Medical files of 80 stroke patients who consult-
ed to Fatih Sultan Mehmet Training and Re-
search Hospital were retrospectively investigated. 
Demographic information including gender, educa-
tional level, etiological factors for stroke, date of the 
incident, time elapsed after the incident, comorbid 
diseases, and functional status of the patients were 
recorded. For the evaluation of the functional state, 
functional independence measure (FIM) scale, and 
for the evaluation of functional motor recovery of 
upper, lower extremities, and hand, Brunnstrom 

staging was used. Spasticity was indicated with the 
terms ‘present or absent’.

Statistical analysis was performed using SPSS 
16.0 package program. Quantitative data were ex-
pressed as mean±standard deviation or median 
(minimum-maximum), and qualitative data as nu-
merical values (numbers, and percentages). In inter-
group comparisons qualitative data were evaluated 
using chi-square test, and quantitative data with 
Mann-Whitney U test.

RESULTS

Sixty (75%) ischemic, and 20 (25%) hemorrhagic 
stroke patients were investigated. Patients were 
classified as cases with ischemic (Group 1), and 
hemorrhagic (Group 2) stroke patients. Mean ages 
of the patients were 62.2±13.2 years in Group 1, 
and, 55.8±17.1 years in Group 2 (p=0.592). Male 
patients constituted 60% (n=36), and 50% (n=50) 
of the total patient population in Groups 1, and 2, 
respectively (p=0.726). Primary school graduates 
in Groups 1 (n=33; 55%), and 2 (n=11; 55%) were 
also indicated (p=0.984). Right-sided lesions were 
detected in a total of 48 patients (Group 1, n=33; 
55 %55, and Group 2, n=15; 75%) (p=0.372). 
Median (range) duration of time elapsed after 
the incident was 7 (0-211 mos) months in Group 
1, and 14.5 (1-420 mos) months in Group 2 
(p=0.592). Mean FIM scores were 71.9±28.0 in 
Group 1, and 68.1±21.0 in Group 2 (p=0.575). 
Median Brunnstrom stages of recovery for up-
per (Group1, 3.5 and Group 2, 3; p=0.866), and 
lower extremities (Group 1: 3.5, and Group 2: 3; 
p=0.143), and hand (Group 1:2, and Group 2: 2.5; 
p=0.827) were recorded. Spasticity was detected in 
45 (75%) Group 1, and 12 (60%) Group 2 patients 
(p=0.311). Pre-existing comorbidities were re-
vealed in 51 (85%) Group 1, and 18 (95%) Group 
2 patients. Distribution of comorbitites did not 
differ between groups (p=0.554). (hypertension: 
Group 1: 69.7%, Group 2: 52%; diabetes mellitus: 
Group 1: 32.2%, and Group 2: 27.4%; heart dis-
ease: Group 1, 23.8%, and Group 2, 19.8%). Com-
parative data related to patients’ symptoms, and 
patient groups are given in Table 1.
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[6]. Though some studies have reported that age 
factor adversely effects functional state after an at-
tack, some other studies suggested that it is not a 
major effective factor per se [13-16]. In a study per-
formed by Hankey et al. 152 stroke patients were 
evaluated, and age factor was also reported among 
determinants of hospital stay, mortality, and dis-
ability 5 years after the onset of the stroke incident 
[10]. In the present study, mean age of our patients 
was 62.2±13.2 years in Group 1, and 55.8±17.1 in 
Group 2. Our estimates for Group 1 were close to 
those reported in Aegean Stroke Database, while 
they were lower than our values for Group 2 [17]. 
In a study conducted by Bonita et al. between 1970-
1985 with patients aged 40-69 years of age, higher 
post-stroke mortality rates were reported in male 
patients, while post-stroke recovery rates were rela-
tively enhanced in female patients [18]. In a study 
by Hachisuka et al. although a significant difference 
was not detected in female, and male stroke patients 
as for motor function, among stroke patients FIM 
scores of the male patients were observedly lower 
than those of the female patients [19]. In our study, 
distribution of male, and female patients was not 
significantly different, despite general dominancy of 
the male gender. 

DISCUSSION 

Stroke is quiet an important public health problem 
which ranks third after heart diseases, and cancer 
among causes of mortality, and it is on top of the 
causes of morbidity. 

Therefore, many studies have been performed 
which investigated the etiology, demographic charac-
teristics of patients, location, and extent of the lesion, 
and comorbid diseases [8-12]. Besides, in most of 
these studies the impact of these factors on the out-
comes of rehabilitation therapy has been analyzed [8, 
11]. However we haven’t encountered any study in 
the medical literature which analysed functional state 
of the patient, and severity of clinical findings, and 
the impact of the hemorrhagic or ischemic stroke. 
We have looked into whether clinical findings, and 
functional state differ in patients with stroke of dif-
ferent etiologies, and we couldn’t detect any differ-
ence between hemorrhagic, and ischemic stroke pa-
tients regarding demographic characteristics, clinical 
findings, and functional state of the patients.

Demographic characteristics of the patients can 
effect functional level of the patients. For example, 
incidence of stroke increases stepwise with aging 

 Group 1 (ischemic) n=60 Group 2 (hemorrhagic) n=20 p

Age (years) Mean±SD 62.2±13.2 55.8±17.1 0.592
Gender Female/Male (n) 24/36 10/10 0.726
Location of the lesion 33 (55%) right 15 (75%) right 0.372
FIM score 71.9±28.0 68.1±21.0 0.575
Median Brunnstrom Stage
 upper extremity: 3.5 upper extremity: 3 0.866
 Hand: 2 Hand: 2.5 0.827
 Lower extremity: 3.5 Lower extremity: 3 0.143
Spasticity (present/absence) 45 (75%) 12 (60%) 0.311
Comorbid disease history and distribution
 51 (85%) 18 (95%) 0.554
 69.7% Hypertension: 52%
 Diabetes Mellitus: 32.2% Diabetes Mellitus 27.4%
 Heart disease: 23.8% Heart disease: 19.8%

Table 1. Intergroup comparisons 



Hypertension, diabetes mellitus, hyperlipidemia, 
hyperuricemia, atrial fibrillation, heart failure, smok-
ing, family history of stroke are among risk factors 
for stroke [20-23]. In our study, the most frequently 
(65%) seen risk factor was hypertension. It was fol-
lowed by diabetes mellitus (28%), and heart disease 
(27.2%). However between two diseases, distribution 
of comorbidities did not differ. In most of the studies 
performed, in support of our study, hypertension has 
been reported as the most important risk factor [5]. 
In one of the studies which investigated the impact 
of comorbid diseases on functional state, Giaquinto 
et al. detected a negative correlation between FIM 
scores, and severity of comorbid diseases [24]. Stud-
ies by Liu et al, and Karatepe et al. from our country 
also support this negative correlation [25-27]. 

Controversial outcomes have been retrieved from 
studies which investigated location, and severity of 
the lesion, and its functional level. According to the 
studies performed by Macciocchi et al. lesions located 
in the dominant hemisphere, and cortical level dem-
onstrate more improved functional recovery [8]. In a 
study by Pantano et al. the authors could not detect 
a correlation between volume, and location of the le-
sion, severity of loss of motor functions, and whether 
ischemia involved the dominant hemisphere or not 
[12]. Since our study had a retrospective design, we 
couldn’t access data on location, and severity of the 
lesions which is one of the deficiencies of our study.

One of the studies which investigated the impact 
of Brunnstrom stages, and spasticity levels on func-
tional level 88 stroke patients were evaluated after 
completion of the rehabilitation program, and a 
positive correlation was seen between spasticity lev-
els of the patients evaluated by Brunnstrum stages, 
Ashworth scale and measurements of the final func-
tional state [28]. In the present study any difference 
was not detected between patients who experienced 
hemorrhagic, and ischemic stroke as for Brunnstrom 
motor recovery stages, and spasticity. Even though 
we hadn’t any idea about location, and severity of the 
lesion, nearly similar clinical findings suggested that 
etiology of the stroke might not be very much effec-
tive on clinical symptoms.

Our inability to detect any difference between 
functional status of the patients suggests that the 

etiology is not very effective on the outcomes of the 
rehabilitation. In studies where the effect of lesion 
type on functional improvement in stroke rehabili-
tation was investigated, it has been observed that in 
patients who suffered from hemorrhagic stroke had 
generally worser functional levels at the onset, while 
these patients demonstrated better motor recovery 
after termination of the rehabilitation therapy rela-
tive to those with ischemic etiology [29]. Some of 
our patients were also included in the rehabilitation 
program. However we didn’t either record pre-, and 
post-treatment FIM, Brunnstrom stage, and clini-
cal information of the patients or compared levels 
of recovery in both groups which might be accepted 
as a limitation of our study. 

In this study, since demographic data, comorbid 
diseases, time elapsed after the incident are not dif-
ferent between groups, we think that comparison 
of these two groups as for clinical, and functional 
perspectives is not inconvenient. However, with 
regression analysis, analyzing the effects on FIM 
scores, and clinical findings will enable achievement 
of more objective results. The outcomes of this 
study have demonstrated the necessity of perform-
ing more comprehensive retrospective analysis with 
higher number of patients.

In conclusion, although it is not possible to ar-
rive at a definite conclusion, we have thought that 
the etiology of stroke has not any impact on clinical 
manifestations, and functional level. Therefore, we 
conceive that for stroke patients earlier, and more 
intensive physical therapy programs are not re-
quired on the basis of etiology. Therefore we think 
that there is no need to make a distinction, between 
different types of stroke patients for the purpose of 
implementation of earlier and intense rehabilitation 
programs.
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