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Abstract

Background and Objective: Cerebrovascular accident cases represent a significant proportion
of emergency department visits. Due to the scarcity of data on emergency visit characteristics of
Turkish patients with cerebrovascular accident, we decided to examine characteristics of subjects
presenting to our emergency department with stroke.

Material and Method: All patients over 18 years of age presenting to the emergency department
were included in this study. From a diagnostic viewpoint, patients were classified into two groups as
those with an ischemic or hemorrhagic etiology, with further subclassification within the groups. In
addition, concomitant conditions were examined.

Results: A total of 450 individuals with a mean age of 65.9 years who had cerebrovascular accident
were included. Among the elderly group of subjects (>45 years of age) with cerebrovascular
conditions, ischemic or hemorrhagic etiology comprised 80% and 20% of the cases, respectively.
There were 25 patients less than 45 years of age, representing 5.6% of the overall population. Most
frequent concomitant conditions were diabetes and hypertension.

Discussion: In this study examining patients presenting to an emergency department with cerebro-
vascular conditions, ischemic strokes comprised the majority of the cases. The number of patients
diagnosed with MRI (Magnetic Resonance Imaging) was significantly lower. Further studies will help
to better define the characteristics of these patients.

Keywords leading cause of death after coronary disease and cancer.

Another issue specifically related with CVD is the large
Cerebrovascular accident; Ischemia; Hemorrhage economical burden associated with disability [1]. Stroke is
Introduction available in more than half of cerebrovascular patients. It may

be generally defined as any disease process that interrupts
Cerebrovascular Diseases (CVD) are a major cause of blood flow to the brain. An understanding of the diagnosis and

mortality and disability worldwide, representing the third treatment of stroke must begin with a working knowledge of
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the relevant vascular supply and neuroanatomy of the brain.
Stroke is classified as resulting from two major mechanisms:
ischemia and hemorrhage. Ischemic strokes, which account
for 87% of all strokes, are categorized by cause as thrombotic,
embolic, or hypo perfusion related. Hemorrhagic strokes
are subdivided into intra cerebral (accounting for 10% of
all strokes) and non traumatic subarachnoid hemorrhage
(accounting for 10% of all strokes) [2]. The final common
pathway for all these mechanisms is altered neuronal
perfusion. The early detection of stroke must begin with the
general public [3]. Much work has been done in the prehospital
setting to improve rapid neurologic screening for stroke.
The diagnosis of stroke in the ED (Emergency Department)
rests on the bedrock of a focused, accurate history taking and
physical examination [4]. Time is a critical component in the
care of stroke patients. Accurate determination of the time of
onset of the patient’s symptoms is essential [5].

In Turkey, previous studies examining patients with stroke
who were initially seen in the emergency department were
performed by research teams from three different geographi-
cal locations, namely Akdeniz University, Ege University, and
Zonguldak Karaelmas University [6-8]. On the other hand, a
very large number of patients with CVD attend to emergency
units with stroke-related manifestations in Marmara Region,
and particularly in Istanbul. In this study, we examined the
demographic, clinical, and radiological characteristics of the
patients presented to the ED.

Materials and Methods

For the purposes of this descriptive study, a retrospective
file search based on hospital database was performed for
patients attending to the emergency unit of Dr Lutfi Kirdar
Kartal Training and Research Hospital between 1 December
2010 and 1 July 2011 with cerebrovascular accident.

All patients over 18 years of age presenting to the emergen-
cy unit with first or recurrent stroke were included, with no
exclusion criteria. Before the study procedures were
commenced, a special form was prepared for the study that
gathered information on age, gender, diagnosis, CT and
MRI findings, and etiological classification (i.e. ischemia,
hemorrhage, cerebral venous thrombus, hypertensive
encephalopathy, transient ischemic attack). Hemorrhagic
stroke was further sub-classified as subarachnoid, intra
ventricular, or intra-cerebral bleeding. In addition, concomi-
tant diseases were recorded.

Imaging studies with CT or MRI were classified separately
for ischemic and hemorrhagic strokes. The following
descriptive scheme was used for CT and MRI findings of the
cases with ischemic etiology: a) no signs, b) MCA (Middle
Cerebral Artery) involvement, c) ACA (Anterior Cerebral
Artery) involvement, and d) VBS (Vertebro Basilar System)
involvement.

The corresponding scheme for hemorrhagic incidents was
as follows: a) no signs, b) intra cerebral, ¢) intra ventricular, and
d) subarachnoid.

Patients below the age of 45 years were considered as having
early cerebrovascular accident. The distribution of diagnostic
subgroups (i.e. ischemic, hemorrhagic, venous thrombus,
transient ischemic episode etc.) according to age and gender
was determined.

Statistical analysis

Statistical analyses were performed by Statistical Package
for the Social Sciences (SPSS Inc. Chicago, IL, USA) 11.0
program. Data are presented as mean + standard deviation or
frequency (percentage), where appropriate.

Results

Patient distribution

Data of 450 stroke patients were reviewed (200 male,
250 female, M/F ratio 0.8). The mean age of the patients was
65.9+14.8 years. Table 1 shows the distribution of the cases
by etiology and age group. Majority of the cases had ischemic
stroke (n=358, 80%). Patients >45 years of age comprised 94%
of all cases.

Figure 1 shows gender distribution of the patients by stroke
type (hemorrhagic or ischemic) and age group. In hemorrhag-
ic type; <45 age, male/female: 57% /43%,>45 age male/female:
49%/ 51%. In ischemic type; <45 age male/female: 56%/44%,
>45 age male/female: 42%/58%. Three cases died at the
emergency care unit (0.7%).

Etiology Allnp=a:i5%nts Agg 2<545 A'?:“;:S
Hemorrhage 92 (20.5%) 7 (28.0%) 85 (20.0%)
Subarachnoid 38 (8.5%) 6 (24.0%) 32 (7.5%)
Intracerebral 47 (10.5%) 0 47 (11.1%)
Intraventricular 7 (1.5%) 1(4.0%) 6 (1.4%)

Ischemia 358 (79.5%) | 18(72.0%) | 340 (80.0%)

Arterial occlusion 214 (47.5%) | 5(20.0%) | 209 (49.1%)
Transient ischemic attack 133 (29.5%) 7 (28.0%) 126 (29.7%)
Cerebral venous thrombosis 11 (2.5%) 6 (24.0%) 5(1.2%)

Table 1: Distribution of the cases by etiology, disease subgroups and age.

Figure 1: Rates by age of ischemic and hemorrhagic stroke patients.
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Imaging studies

In all patients with hemorrhagic stroke (n=92), the
hemorrhage was localized using computerized tomography.

In 213 ischemic cerebrovascular accident patients with
arterial occlusion, 201 and 49 underwent computerized
tomography and MRI/diffusion MR, respectively. Comput-
erized tomography did not reveal any finding in 175 cases,
whereas ischemia findings were evident in 26 cases (1 in an-
terior cerebral artery , 24 in middle cerebral artery , and 1 in
vertebrabasillar system). MRI did not reveal any ischemic
imaging in 21 of 49 patients examined and 28 showed ischemia
findings (3 in anterior cerebral artery, 12 in middle cerebral
artery, and 13 in vertebrabasillar system).

Concomitant diseases

Table 2 shows the frequencies of additional conditions
by stroke type. Hypertension was the most common isolated
co-morbid condition in both hemorrhagic stroke and ischemic
stroke patients.

Co-morbid condition Hemorr::g;c stroke Ische':r;izcziﬁroke
Diabetes 1(1.1%) 19 (5.3%)
Hypertension 31 (33.7%) 65 (18.2%)
Cardiac disease 2(2.2%) 21 (5.9%)
COPD - 3(0.8%)
Multiple co-morbidities 22 (23.8%) 116 (32.3%)
Table 2: Distribution of co-morbid conditions by stroke type, COPD: Chronic
Obstructive Pulmonary Disease.

Discussion

All stroke patients older than 18 years of age attending to
our emergency unit were included in this study. With regard
to similar previous studies from Turkey, the mean age of our
participants (65 years) was comparable to only to that of
(63 years) the study from Akdeniz University [6]. As compared
to the latter study, there were slightly more women in our study
than men. In the study from Ege University, man represented a
greater proportion of the study subjects [7]. Most of the studies
from different countries report a similar male to female ratio,
and our findings are in line with previous reports. However,
the mean age of our patients is lower as compared to North
Europe and North America, probably related to a shorter life
expectancy in developing countries such as ours [9].

Only three of our patients died during the emergency
care. Although the exact number of patients intubated and
transferred to the intensive care could not be determined,
we believe that this number should be high. A further
examination of the data will shed more light on the cause of
intubation and on the number of patients intubated. It is likely
that a certain proportion of intubated patients may have died
during the intensive care, since the very low number of deaths
in the emergency unit suggests a high rate of intubation among
stroke patients.

Early stroke patients comprised 5.6% of the total stroke
cases, as compared to a previously reported rate of 5% for
patients less than 45 years of age in the Emergency Unit of
Ege University Medical School. This is similar to the previous
reports from a number of different countries that suggest a 3
to 5% representation rate for stroke cases below 45 years of
age in the overall study populations [8]. In our study, ischemic
and hemorrhagic strokes comprised 80% and 20% of all stroke
cases, which is similar to a previous report from the Neurology
Department from our institution and to other studies reported
in the literature [10]. The primary risk factors for stroke
include hypertension, diabetes, and high cholesterol [11-13], as
reflected by a high number of study subjects with concomitant
hypertension and cardiac disease in our study, in both ischemic
and hemorrhagic stroke subgroup. The significance of these
risk factors for stroke in Turkish populations was previously
demonstrated [10].

Our results are also parallel with the reports from a number
of Asian and Middle East countries. Established risk factors for
ischemic stroke include high blood pressure, high cholester-
ol, stenosis in the carotid arteries, coronary artery disease, and
atrial fibrillation. The most common concomitant condition in
cases with hemorrhagic stroke, which comprised nearly one
fourth of the total cases, was hypertension, consistent with
literature data [14,15]. A CT scan was performed during
the initial presentation in the emergency department in
approximately 98% of our patients, indicating ready access to
CT facilitating diagnosis. While it was not possible to detect
any pathological CT signs in 82% of the stroke cases within
the first 24 hours, in the remaining 18% cases signs of
ischemia were present in MCA, ACA, and VB. In 12 cases
(5.6%) the findings could not be interpreted. These results
demonstrate that computed tomography may not be able to
detect any signs of ischemia in the early (i.e. 24-48 hrs) period
post-stroke. Of the 213 cases with a pre-diagnosis of ischemic
stroke, an MRI was performed in only 49, with no signs
detected using the conventional MRI in 21 subjects (42.9%).
In the remaining patient group, signs of ischemia were
present in MCA, ACA, and VB. Despite widespread
availability of CT, its diagnostic value in the early post-stroke
period is lower than that of MRI as shown by numerous
studies, underscoring the importance of a comprehensive
clinical and neurological assessment. Although MRI was
able to detect diagnostic clues in nearly half of the cases, its
diagnostic value is still lower as compared to diffusion MRI.

Study limitations

Patients less than 18 years of age presented to the emergen-
cy unit with stroke were excluded from the study.

Conclusion

These data provide information on several patient
characteristics in stroke cases such as age, gender, and type
of stroke. Further studies will provide information on other
aspects of these patients such as the time to presentation to
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