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ABSTRACT

Goals: The goals of this research are: a) to determine the number, gender and age representation of patients with a working diagnosis of acute
stroke referred by the Institute for Emergency Medical Care (IEMC) in the Clinical Center of Sarajevo University (CCSU); b) determine the inci-
dence of patients that have been or have not been hospitalized and why; ¢) determine the time and procedure for emergency medical care; d) to
determine the characteristics and outcomes of patients hospitalized with ischemic stroke at the Neurology Clinic CCUS. Material and methods:
The study was retrospective and included time period from 1t June 2010 to 30" November 2010. The study included patients of both sexes, older
than 18 years of age. Results: The study included a total of 233 patients. Of these, 65% are female, while 35% of patients were male. Of 82 patients
who were admitted to hospital treatment at the Neurology Clinic, 55% of the patients were male and 45% female. The largest number of patients
is older than 70 years (71%). Minimum time for emergency medical team arrival was 6 minutes and maximum 70 minutes (mean 35, SD 11.989).
Motor weakness was noted in 31% of patients - left sided motor weakness was significantly more represented. In 73% of patients the diagnosis
was confirmed. In 5% of patients thrombolytic therapy was administered, while 95% of patients were treated conservatively. Lethal outcome oc-
curred in 30% of hospitalized patients, 37% were discharged as recovered, 30% were discharged as unaltered state, while 3% were discharged
with worsening symptoms. Among risk factors, hypertension is the leading one, followed by an earlier stroke, diabetes mellitus, and cardiac
arrhythmias. Conclusions: In 91% of patients consciousness was preserved. In 73% of transported patients has been confirmed the diagnosis of
ischemic stroke. Of the patients with confirmed diagnosis 59% were hospitalized. A significant number of strokes occur for the first time in rela-
tion to relapse. 5% of patients were treated with thrombolysis, while others were treated with conservative therapy. Recurrent stroke and patient

confusion have significant impact on the outcome.
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1. INTRODUCTION

Stroke isa clinical term for acute loss of perfusion in vascular
territory of the brain, resulting in ischemia and corresponding
loss of neurological functions (1,2, 3, 4). A stroke occurs due to
ruptured cerebral artery or occlusion by thrombus or embolus
of any kind. The result is a focal cerebral dysfunction, which
is manifested by a sudden onset of symptoms such as a sudden
focal neurological deficit, weakness, sensory deficits or difficul-
ties with speech (5, 6). Stroke remains the third leading cause
of death and the leading cause of long term disability despite
advances in prevention, diagnosis, treatment and rehabilita-
tion. Social and economic consequences of stroke are burden
to patients, society in terms of premature death, long-term
disability, restrictions in social functions, the cost of care and
loss of productivity.

It is assumed that each year in the European Union occurs
around 1 million first ischemic strokes, affecting population
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of 450 million (1). In the United States approximately 700
000 individuals suffer a stroke each year, of which 200 000 of
them are people with recurrent stroke. The number of people
with TTA and thus an increased risk of stroke are estimated to
be much higher (2).

Developments in the last decade in the field of acute stroke
care have emphasized the critical role of emergency medical
services in optimizing the care for stroke patients (3). Recent
data show that 29% to 65% of patients with signs of acute stroke
access initial medical care through the local emergency medical
services. While this is slightly more than half of patients, those
who report to emergency medical services represent the majority
of patients who come to adequate health facilities in the three-
hour window (7, 8, 9, 10). Because the rapid evaluation and
diagnosis is very significant, all patients with suspected acute
stroke should be evaluated with the same priority as patients
with acute myocardial infarction or serious trauma, regardless
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of the severity of the deficit. General supportive care should
be provided and treat acute complications (4). Patients who
have had TIA or who have had a stroke are at increased risk
of stroke relapse, which is a huge source of increased mortal-
ity and morbidity. Long-term care and a review of risk factors
is of great importance in patients who are at high risk but did
not develop a stroke, and in patients who had previous stroke
or TIA (11, 12, 13).

Prehospital care of patients includes all the services that are
needed in the management of patients with stroke, starting
with a call to the dispatch center number 124, which activates
an emergency medical response, triage and stabilization of the
patient onssite, to transport of the patient either by land or air to
an appropriate medical facility or between the institutions (3).
The most important goal of prehospital care of stroke patients
include the identification of patients on site, providing adequate
prehospital care and transport of the patient to an appropriate
medical facility, which preferably has a unit for acute stroke.

In the prehospital environment, general supportive care and
early initiation of treatment for stroke risk factors significantly
affects the final outcome of the patient. Maintaining adequate
tissue oxygenation is of great importance in acute cerebral isch-
emia. The underlying idea is to prevent hypoxia and potential
further deterioration of brain injury. Patients with disorders of
consciousness are those who are at most risk for compromised
airway due to loss of protective reflexes. Such patients require
endotracheal intubation, and generally their prognosis is poor,
so about 50% of these patients dies within 30 days after stroke.
Most patients with stroke do not need supplementary oxygen,
except in cases where the oxygen saturation on atmosphere
pressure is below 94% (4). Raised and lowered blood pressure
is associated with a worse stroke outcome.

Blood pressure is usually elevated during the first 24 hours
after stroke onset. Due to impairment of cerebrovascular auto
regulation after acute stroke, it is believed that the cerebral blood
flow is very sensitive to changes in blood pressure. High blood
pressure after acute stroke increases cerebral blood flow in the
ischemic area of the brain. However, clevated blood pressure
increases the risk of cerebral edema and hemorrhagic transfor-
mation of the infarction. Clinical studies has been found that
it is safe to start again the administration of antihypertensive
therapy, about 24 hours after stroke in patients with pre-existing
hypertension, which are neurologically stable and in which there
are no contraindications (4, 6). Persistent hypotension is rare
in patients with acute ischemic stroke and is associated with an
increased probability of poor outcome. Neurological deterio-
ration, poor neurological outcome and mortality increases in
case of systolic blood pressure <100 mmHgand diastolic blood
pressure <70 mm Hg. It is necessary to start early correction of
hypovolemia with physiological infusion and optimize cardiac
output, with adequate treatment of arrhythmias.

Hyperglycemia is detected in about one third of patients
with stroke. The presence of hyperglycemia is associated with
a worse outcome, as well as prior history of diabetes mellitus.
However, there are doubts about at which level of glucose in
the blood the treatment should start. American and European
guidelines on this issue are somewhat different. By EUSI (Euro-
pean Stroke Initiative) glucose level >10 mmol/l requires insulin
treatment, but by ASA (American Stroke Association) value >
11 mmol/l indicate requirement for insulin treatment. Topic
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of many discussions is that insulin therapy should be initiated
at lower blood glucose levels if the level is above 7 mmol/1 (4,
9). Hypoglycemia can cause focal neurological injuries that can
mimic a stroke, can cause brain injury, which is why it is very
important to timely determine blood glucose levels and correct
low value (4).

In patients with stroke, there is a potential risk of myocardial
ischemia and the occurrence of arrhythmias, which probably
arises from damage to a secondary function of the autonomic
nervous system. From all the cardiac arrhythmias that occur
in stroke most often seen is atrial fibrillation. In patients with
stroke treatment is usually limited to the regulation of heart
rate. The reason why cardio conversion is attempted is that in
the atrium thrombus may occur which would be released after
the conversion as an embolus, further complicating the patient’s

condition (4, 5).

2. GOALS

The goals of this study are: Determine the number, gender
and age representation of patients with a working diagnosis of
acute stroke referred by the Institute for Emergency Medical
Care (IEMC) to the Neurology Clinic, Clinical Center Uni-
versity of Sarajevo. Determine the prevalence of patients that
have been hospitalized, and the reasons why the patients are
not hospitalized. Determine the time and procedures of emer-
gency medical care. Identify the characteristics and outcomes
of patients hospitalized with ischemic stroke in the Neurology
Clinic, CCUS.

3. MATERIAL AND METHODS

The study was retrospective and the total sample included
patients who were referred to the Neurology Clinic by IEMC
over the period from June 2010 by the end of November 2010,
in which was recognized the risk factors and those who received
treatment before or during transport to the Neurology Clinic,
regardless of whether they are hospitalized. The study included
patients of both sexes, older than 18 years of age.

This study did not include patients which had other so-
matic diseases and disorders (cancer, hematological discases,
terminal retention of urine, hemodialysis patients, etc.) that
can cause dominant lethal outcome or contribute to disability.
The study was conducted based on the usual methods of access
to the primary examination, a short neurological examination,
medical history, establishing the status of consciousness and
measuring vital signs.

4. RESULTS

Of the total of 233 patients, 152 patients are female (65%)
while 81 patients are male (35%). Of the total number of pa-
tients, 166 of them were aged over 70 years, representing 71%
of total sample. Of the total number of respondents 211 had a
preserved state of consciousness, which represents 91%. From
the baseline sample 231 patients were examined on presence of
confusion. It was found that in 138 patients there were no signs
of confusion (60%), while in 93 patients (40%) were signs of
confusion. Patients who are admitted to the hospital treatment
were 5.8 times less confused than those who were not admitted
to hospital. In 232 patients was examined orientation in space
and time and to third parties. 150 patients (65%) were oriented
and the other 82 (35%) had loss of orientation.
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Patients admitted to hospital treatment were 1.7 times more
frequently disoriented than patients who were not admitted to
hospital treatment. In all 233 patients was examined response
to verbal stimuli. In 210 cases (90%) there was a response to ver-
bal stimuli, whereas in 23 cases (10%) there was no response to
verbal stimuli. In all 233 patients were examined responses to a
painful stimulus. 217 (93%) cases had the response to a painful
stimulus, while in 16 (7%) cases there was no response. In 230
patients anisocoria was tested which was determined in 9 pa-
tients (4%). In 218 patients breathing was examined breathing.
Normal breathing was found in 205 (94%), while in 13 cases
was identified shallow respiration (6%). 197 patients underwent
cardiac monitoring. In 124 patients (53%) was recorded sinus
rhythm, while arrhythmias were recorded in 49 patients (21%).
Motor weakness was observed in 72 patients (31%).

On admission to hospital treatment have a significant influ-
ence patient’s gender, motor weakness and confusion. Patients
who were admitted to hospital treatment 14 times more had
motor weakness of those who are not admitted to hospital
treatment. There was no correlation between motor weakness
and the hospital treatment outcome.

Motor weakness was observed in 72 patients, in 45 cases
(62%) it was left-sided weakness, whereas 27 patients (38%)
suffered from right-sided weakness. There was no correlation
between left-sided motor weakness and admission to hospital
treatment. Of the total number of patients 16 (7%) had associ-
ated injuries.

TREATMENT PROCEDURE

IV access 160
0] 81
Infusion 11
Digoxin 11
Catheter

Glucose

Metamizole sodium
Diclofenac sodium
Diazepam
Phenothiazine
Metoclopramide
Ranitidine
Hydrocortisone
Dexamethasone

Oral antihypertensive
Aspirin

Transported 213
Not transported 20

Table 1. Treatment procedure
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Of the total number of patients 213 were transported to
hospital, while 20 patients were not transported mainly because
of the refusal of the patient or family (Table 1).

Hospitalized patients who had an unfavorable (deteriorated,
lethal) treatment outcome had 0.29 times less IV access than
patients who had a favorable outcome. The use of oxygen in the
prehospital treatment showed no significant difference between
patients who had a favorable outcome and patients who have
had an adverse (deteriorated, lethal) outcome.

The time of IEMC team represents a period from receiving
a call to a dispatch center, team’s referral, team arrival on site,
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review of patient care and treatment of the patient, patient
transportation and handing over the patient to hospital team. If
the patient is not transported, the time ends with the departure
of the team from the site. Minimum time of IEMC team was
6 minutes, while the maximum time was 70 minutes. Consid-
eration that should be taken into account are distance (time
required to reach the patient), the severity of the patient state
and the time needed for patient transport.

Of the total number of transported patients in 155 was con-
firmed the working diagnosis, which represents 73% of trans-
ported patients under the working diagnosis of acute stroke.

Of the total number of patients with confirmed diagnosis of
acute stroke, 82 patients (53%) were admitted to hospital treat-
ment at the Neurology Clinic, 9 patients (6%) were admitted
to hospital treatment at other clinics, while 64 patients (41%)
were not hospitalized.

Of 9 patients with confirmed diagnosis and which are not
admitted to the Neurology Clinic, two were admitted at IICU
(internist intensive care unit), 5 were admitted to the Clinic of
Neurosurgery, while one patient was admitted to the Clinic of
Endocrinology and one of Cardiology.

Of the total number of patients with confirmed the diagnosis
(155 patients), there were 64 who are not admitted to hospital
treatment. As a reason, withdrawal of symptoms (TIA) and the
lack of the capacity were equally represented by 28%. In six cases,
the patient refused hospitalization or the patient’s family, while
lethal outcome had six patients at the Center for emergency
medicine of CCUS. Of 58 patients in whom the diagnosis of
acute stroke was not confirmed, 11 patients were admitted to
hospital for the treatment of other medical conditions which
required hospital treatment in other clinics (Table 2).

OTHER DIAGNOSIS - ADMISSION TO APPROPRIATE CLINICS
Cardiology

Vascular surgery

Endocrinology

Neurosurgery

Angiology

ICU

Total 11

Table 2 patients in whom the diagnosis was not confirmed and
were admitted to one of the other clinics
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Of 82 patients who were hospitalized at the Neurology Clinic
55% (46) patients were male, while 45% (36) were female.

On admission to hospital treatment significant influence
have patients gender, motor weakness and confusion. Of the
total number of patients admitted to hospital treatment at the
Neurology Clinic 58 patients (71%) were aged over 70 years.
Eight patients were in the age group below 40 years, which
represents 10% of the total number of hospitalized patients. Of
82 patients who were hospitalized at the Neurology Clinic in
55 patients (67%) stroke occurred for the first time. In 27 cases
was recurrent stroke (33%). Of 82 patients who were admitted
to hospital treatment at the Neurology Clinic, 78 patients were
treated usinga conservative method, while 4 patients (5%) were
treated with thrombolysis. In consideration should be taken
strict criteria for thrombolytic therapy.

In 25 patients (30%) the outcome was lethal, in 24 patients
the outcome was unchanged, 31 patients (37%) was released
from the Neurology Clinic as recovered, while for two patients
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M Patients admitted at Neurology Clinic
| Patients admitted at other clinics
m Patients which are not hospitalized

Figure 1. Comparison of heart rate values
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Figure 2. Comparison of blood glucose values

Hypotension Normal BP Grade | Grade Il
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M Patients admitted at Neurology Clinic
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Figure 3. Comparison of blood pressure values

condition was exacerbated in relation to the admission. Pa-
tients who had unchanged or unfavorable (aggravated, lethal)
outcome were 2.8 times more likely to have a recurrent stroke
than patients who had a favorable outcome, or patients with
recurrent stroke had worse outcomes than those in which the
stroke occurred for the first time. Comparative values of risk
factors (hypertension, heart rate, glucose level) in patients who
were admitted to hospital treatment, as well as those who are
not admitted to the hospital treatment, are shown in Figures
1,2 and 3.

DISCUSSION

The study included a total of 233 patients of whom 152 are
women (65%) and 81 (35%) men. Of 82 patients who were ad-
mitted to hospital treatment at the Neurology Clinic 46 patients
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(55%) were male, while the remaining 36 (45%) are female.
Although the incidence and mortality rate are higher in men,
women experience a greater number of strokes a year because
they live longer (> 85 years) women have a higher mortality
rate than men. These differences in the incidence, prevalence
and prognosis of stroke outcomes in women will become more
significant (4, 17, 18). The largest number of patients, 177 of
them (71%) was at age older than 70 years. Age of the patient
is one of the most significant independent predictors of stroke.
It was expected that the number of patients increase with age.
Frequency of ischemic stroke rises sharply at the age of 40 years
old, when patients have multiple risk factors.

Minimum time for emergency medical team was 6 minutes
while the maximum was 70 minutes, on average 35 min (SD
11.9). Such rapid transport leaves enough space to perform ad-
ditional diagnostic methods to confirm acute ischemic stroke,
the patient examination by a neurologist and that adequate
therapy. According to research conducted in America about
the time of pre-hospital treatment and transport before and
after implementation of the guidelines of American Coalition
for stroke, it was found that the total time, before arrival of the
emergency team to the handing over the patient to the hospi-
tal was on average 42.2 minutes (3, 4, 7, 8). Of 233 patients in
whom the diagnosis of stroke, 20 patients were not transported
because of the refusal of the patient or family. In 91% of patients
consciousness was preserved, 60% of patients was not confusing,
65% of patients were oriented in time and space, 90% of patients
have a response to verbal stimuli, while 93% had a reaction to a
painful stimulus, in 4% of patients were found anisocoria. Mo-
tor weakness was present in 31% of patients, left-sided motor
weakness was significantly more prevalent, 62% compared to
the right-sided weakness. Of 213 patients who were transported
in 160 was established IV access, 81 patients received oxygen
therapy. Monitoring has found that in 53% of patients had sinus
rhythm and 21% patients had arrhythmia, 6% of tachycardia,
bradycardia in about 3%, while in the 1% was implanted per-
manent pacemaker. In all patients in whom the arrhythmia
was registered, it was a case of atrial fibrillation. According
to rescarch, one of the six ischemic strokes is associated with
atrial fibrillation. Of 213 patients who were transported to the
hospital under the working diagnosis of stroke in 155 patients
(73%) the diagnosis was confirmed. Of 58 patients in whom
the diagnosis was not confirmed, 11 patients were admitted
to hospital for treatment of other health conditions that have
required hospitalization. Of 155 patients who had confirmed
the diagnosis of acute ischemic stroke, 53% were admitted to
hospital treatment at Neurology Clinic, 6% were admitted to
another hospital, while 41% of patients were not hospitalized.
According to research conducted in Germany, nearly 95% of
all stroke patients are hospitalized for acute treatment. Even
in older patients (>75 years) the admission rate was 90% (15).

From 64 patients who were not admitted to hospital treat-
mentin 28% occurred symptoms withdrawal (TIA), 28% were
not admitted because of the lack of capacity, 10% of patients
died in Center for emergency medicine, while 9% of patients
or family members refused hospitalization, while for 17% is not
known why they were notadmitted to hospital treatment. Of the
82 patients admitted to the Neurology Clinic stroke occurred
for the first time in 67% of patients, while relapse was recorded
in 33%. By gender, 45% of the patients were female, 55% were
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male. Mostly these were clderly patients, 71% at >70 years of age,
14% at age 60-70, 5% at age 50-60 and 10% <40 years of age.

Our research has shown that 95% of patients admitted to the
Neurology Clinic were treated conservatively, while 5% were
treated with thrombolysis. Our research has shown that 30%
of admitted patients had lechal outcome, 37% were discharged
as recovered, 30% were discharged in unaltered state, while 3%
of patients were discharged with worsening symptoms. The out-
come of hospital treatment is significantly influenced by stroke
relapse (recurrence), patient confusion and established IV access
during the pre-hospital care.

Our research has given information that amongrisk factors,
the leading is hypertension, followed by an earlier stroke, dia-
betes mellitus and cardiac arrhythmias. In 40% of patients was
found more than one risk factor. According to a study conducted
in Germany, with all subtypes of ischemic stroke the leading risk
factor was hypertension with 66.6%, previous stroke in 22.8%,
earlier TIA in 12.7%, diabetes mellitus in 28.5% and heart ar-
rhythmias in 26.1% of cases (12, 15).

Ischemic stroke is polyetiologic disease, in which the in-
fluence of risk factors is evident. It can be concluded that the
risk factors (glycaemia, hypertension, heart rhythm disorders)
significantly influence the occurrence of first and repeated
stroke, the stroke severity, the choice of treatment, occurrence of
complications, degree of disability and mortality (21,22). Early
detection and early initiation of treatment with rapid transport
of patient to an adequate medical facility is of outmost impor-
tance for the better outcome.

5. CONCLUSIONS

There was a larger number of female patients (65%) in whom
the working diagnosis of stroke was set (IEMC), but the larger
was the number of male patients (55%) who were admitted to
hospital treatment at the Neurology Clinic.

Most patients were older than 70 years (71%). Mean time of
emergency medical team was 33 minutes and the maximum time
was 70 minutes. In 91% of patients consciousness was preserved.
Motor weakness was present in 31% of patients, with higher rep-
resentation of left-sided weakness (62%). In 73% of transported
patients has been confirmed the working diagnosis of ischemic
stroke. Of patients who had confirmed the diagnosis 53% were
admitted to hospital treatment at the Neurology Clinic, 6%
were admitted to another hospital, while 41% of patients were
not admitted to hospital treatment.

There were a significantly larger number of strokes that occur
for the first time in respect of recurrent stroke. By thrombolysis
were treated 5% of patients, while other patients were treated
with conservative therapy. For 30% of admitted patients the
outcome was lethal, 37% were discharged as recovered, 30%
were discharged with unaltered state, while 3% of patients
were discharged with worsening symptoms. Recurrent stroke
and patient confusion have significant impact on the outcome.
Among risk factors, leading is hypertension, followed by an
earlier stroke, diabetes mellitus and cardiac arrhythmias.
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