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ABSTRACT

INTRODUCTION: Through to the stroke units, mortality and morbidity rates in acute cerebrovascular diseases decrease,
quality of life increases and clinical outcomes are better. The data on the stroke unit in our country are based on
publications reported by tertiary healthcare institutions. There is no data on state hospitals, which are usually the first
application places of patients. With this article; It is aimed to contribute to the literature of our country by presenting the
first 6 months data collected on patients hospitalized in the stroke unit, which are independent (different from the
neurology service and intensive care unit) in the secondary state hospital.

METHODS: The data including sociodemographic, etiological and clinical characteristics of the patients hospitalized during
the first six months after the stroke unit was opened were retrospectively analyzed.

RESULTS: A total of 88 patients, 48 of whom were women (55%), with an average age of 70 years were included. 82% of
the patients were diagnosed with ischemic stroke. The most common risk factor was hypertension(82%). When ischemic
stroke was etiologically classified according to TOAST, the most common cause was the group whose cause could not be
determined (51%). The most common lesion localizations; parietal lobe(36%) in patients with ischemic stroke and
putamen / globus pallidum (50%) in hemorrhagic stroke patients. Intravenous thrombolytic therapy was applied to 21%
of ischemic stroke patients and the median (*standard deviation) time of symptom-door, door-imaging, door-needle,
symptom-injection in minutes was found to be 92+55, 1710, 82+41 and 195+41, respectively. Intracranial hemorrhage
complication occurred in 2 patients (13%) who were given thrombolytic therapy. 11% of all patients died within the first
month.

DISCUSSION AND CONCLUSION: Through to the design of the stroke units outside of the neurology service and neuro-
intensive care, referrals and hospitalizations from different branches and other hospitals will be prevented, thus the
concept of stroke bed will gain importance.
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Kunt et al.
BiR DEVLET HASTANESi BUNYESINDE BULUNAN BAGIMSIZ NiTELIKTEKI iINME UNITESININ VERILERI
0z

GIRIS ve AMAG: inme iiniteleri sayesinde akut beyin damar hastaliklarinda mortalite ve morbidite oranlar1 azalmakta,
yasam Kalitesi artmakta ve klinik sonlanimlar daha iyi olmaktadir. Ulkemizde inme iinitesi ile ilgili veriler ii¢iincii basamak
saglik kuruluslarinin bildirdigi yayinlara dayanmaktadir. Hastalarin genellikle ilk basvuru yeri olan devlet hastaneleri ile
ilgili veri yoktur. Bu yaz ile; ikinci basamak devlet hastanesinde bagimsiz 6zellikte (ndroloji servisi ve yogun bakimdan
farkl) olan inme iinitesinde yatan hastalar ile ilgili toplanan ilk 6 aylik veriler sunularak tilkemiz literatiiriine katkida
bulunmak amag¢lanmaktadir.

YONTEM ve GERECLER: Inme iinitenin acildii tarihten itibaren ilk alti aylik siire zarfinda yatan hastalarin
sosyodemografik, etiyolojik ve klinik 6zelliklerini iceren verileri retrospektif olarak incelendi.

BULGULAR: Calismaya; yas ortalamasi 70 yil olan, 48’i kadin (%55) toplam 88 hasta alindi. Hastalarin %82’si iskemik
inme, %11’i hemorajik inme ve %7’si gegici iskemik atak taniliydi. En sik rastlanan risk faktori hipertansiyondu (%82).
inme Sonrasi degerlendirme dlceklerine gore agir nérolojik tabloda ve fonksiyonel olarak bagimli olan hastalar hemorajik
inmelilerdi. iskemik inme etiyolojik olarak TOAST’a gore siniflandinldiginda en sik sebep nedeni belirlenemeyen gruptu
(%51). En sik goriilen lezyon lokalizasyonlari; iskemik inmeli hastalarda parietal lob (%36), hemorajik inmelilerde ise
putamen/globus pallidum (%50) olarak belirlendi. iskemik inmelilerin % 21’ine intravenéz trombolitik tedavi uygulandi
ve bu hastalarin semptom-kapi, kapi-goriintiileme, kapi-igne, semptom-igne zamanlarinin medyan degerleri (+standart
sapma) dakika olarak sirasi ile 92+55, 1710, 82+41 ve 195+41 saptandi. Trombolitik tedavi verilen 2 hastada (%13)
intrakranial hemoraji komplikasyonu oldu. %13’ iskemik, %17’si hemorajik alt grupta olmak iizere tiim hastalarin %11’i
ilk bir ay icinde kaybedildi.

TARTISMA ve SONUGC: inme {initelerinin néroloji servisi ve néroyogun bakim disinda dizayn edilmesi sayesinde, farkli
branstan ve baska hastanelerden gelebilecek sevklerin ve yatislarin éniine gecilecek boylece inme yatag: kavrami 6nem
kazanacaktir.

Anahtar Sozciikler: inme iinitesi, devlet hastanesi, iskemik inme, hemorajik inme, gegici iskemik atak, inme yatag1.

INTRODUCTION

The World Health Organization has defined new cases of stroke are encountered every year in
stroke, which is a serious health problem in our country and there are approximately 191,000
society, as a serious clinical picture that develops people who continue to live with stroke and its
suddenly as a result of infarction or hemorrhage in complications (2,5).
the cerebral, spinal, or retinal regions and can In recent years, death rates due to
progress from focal neurological deficit to death cerebrovascular diseases have decreased as a
(1). Stroke is classified into two main categories. If result of increasing the awareness of healthcare
it develops due to thrombosis, embolism, or professionals about stroke, regulation of the in-
systemic hypoperfusion, it is classified as ischemic, hospital stroke organization by algorithms and
and if it develops due to intracerebral or increasing the number of stroke units and stroke
subarachnoid hemorrhage, it is classified as centers (6,7). In addition, it is expected that these
hemorrhagic stroke. rates will continue to decrease with the

Stroke is the second most common cause of groundbreaking developments in the treatment of
death after ischemic heart diseases worldwide and stroke.  Reperfusion  strategies  developed
also the third most common cause of mortality and especially for opening the occluded blood vessel
disability after neonatal disorders and ischemic and surgical clipping (such as thrombolytic and
heart diseases in all age groups (2, 3). According to mechanical thrombectomy) or angiographic
the data from the Turkish Statistical Institute, embolization methods to the ruptured blood
35,575 people died of a stroke in 2019 in Turkey vessel in the early period have been saving lives
and stroke was the fourth most common cause of (8).
death after heart diseases, cancer, and respiratory According to the 2021 data of the General
system diseases with a rate of 8% among all Directorate of Public Hospitals of the Ministry of
deaths (4). In other words, one person died of Health of the Republic of Turkey (university
stroke every 15 minutes in 2019 in Turkey. In hospitals are not included in these data), stroke
addition, it is stated that approximately 132,000 centers and units are located in 35 health facilities
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in 23 provinces in total (9). One of these facilities
is the Stroke Unit of Aydin State Hospital, which
was planned and opened as a primary stroke
center according to the metrics determined by the
Turkish Cerebrovascular Diseases Society on
01.10.2018 and licensed by the Ministry of Health
within one month. According to the data of the
Ministry, this unit is the first and only stroke unit
in secondary state hospitals in our country that is
physically independent in terms of neurology
clinic and intensive care and has its nurse,
physician, and healthcare professionals.

The data on stroke units in our country are
based on the publications reported by tertiary
health institutions. There is no data on public
hospitals, which are usually the first places where
patients apply. This article aimed to contribute to
the literature of our country by presenting the
data of the first 6 months concerning the patients
hospitalized in the stroke unit of a secondary state
hospital.

METHODS

The study was carried out in accordance with
the ethical rules specified in the Helsinki
Declaration. Approval was obtained from Aydin
Adnan Menderes University, Faculty of Medicine,
Non-Interventional Clinical Research Ethics
Committee (Date: 11.03.2021, Number: 2021/45.).
The data of the inpatients were recorded during
the first 6 months from the date of the opening of
the unit. The data collection form included
demographic characteristics of the patients (age,
gender, marital status, education level), medical
histories (risk factors, drugs used, history of any
previous stroke, presence of carotid disease),
quality metrics of acute stroke treatment
(symptom to door, door to hospitalization, door to
imaging, door to needle, symptom to needle,
referral and length of hospital/stroke unit stay),
examination findings [modified Rankin Scale
(mRS) and the National Institutes of Health Stroke
Scale (NIHSS) scores], clinical features [type of
stroke, localization of lesions, TOAST classification
according to stroke etiological subtype (Trial of
ORG 10172 in Acute Stroke Treatment)],
administration of intravenous (IV) tissue
plasminogen activator (t-PA), if administered,
complications and reasons for non-
administration], laboratory tests at the time of
admission and follow-up [glucose, creatine, blood
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urea nitrogen (BUN), lipid profile, hemogram,
serum aspartate aminotransferase (AST), serum
alanine aminotransferase (ALT), Vitamin B12
levels, thyroid function tests, prothrombin time
(International Normalization Ratio-INR) values],
brain [computed tomography (CT), diffusion
magnetic resonance imaging [MRG)], vascular
imaging [CT Angiography or MRG Angiography or
doppler ultrasound (USG)], and cardiac
examinations [electrocardiogram (ECQ),
echocardiography (ECO), holter ECG, if any)].

The patients were divided into 3 subgroups:
Ischemic stroke, hemorrhagic stroke, and transient
ischemic attack (TIA). According to the localization
of the lesions, the ischemic stroke group was
grouped as the frontal, parietal, temporal,
occipital, brainstem, cerebellum, deep white
matter, border zone, multiple anterior system,
multiple posterior system, and multiple anterior-
posterior system infarct areas, and the
hemorrhagic stroke group was grouped as the
thalamus, putamen, lobar, brainstem, and
cerebellum. Patients with symptoms of transient
focal arterial ischemia (<24 hours) and no
evidence of infarction on pathological examination
or imaging were accepted as TIA.

Neurological evaluations at the time of
admission were standardized with NIHSS and
disability due to stroke was standardized with
mRS. Based on the NIHSS score, 0 points were
classified as normal, 1-4 as mild, 5-14 as moderate,
15-20 as moderate-severe, and a score of 221 were
classified as severe stroke (10,11). According to
the mRS, 0-2 indicated functional independence, 3-
5 dependence, and 6 indicated death (11,12).
Etiological evaluations of patients with ischemic
stroke were performed according to the TOAST
classification (13).

The presence of atrial fibrillation (AF) was
documented by ECG and in some patients by 24-
hour Holter ECG monitoring. The diagnosis of AF
was confirmed by the cardiologists consulted.
Guidelines adopted in our country were used in
the diagnosis of hypertension, diabetes mellitus,
and hyperlipidemia. Patients who were grouped as
hypertensive were divided into two groups as (1)
patients with known hypertension and using
antihypertensive drugs, and (2) patients with a
systolic blood pressure of 140 mmHg and diastolic
blood pressure of 90 mmHg during discharge,
therefore in need of antihypertensive medication
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since post-stroke hypertension could generally
continue until the end of the first week due to
cerebral autoregulation (14,15). Diabetic patients
were grouped as (1) patients with known diabetes
and using anti-diabetic drugs, and (2) patients
with fasting plasma glucose 2126 mg/dl, random
plasma glucose 2200 mg/dl, or HbAlc 26.5% (16).
The presence of hypercholesterolemia was defined
as (1) patients with known hypercholesterolemia
and under treatment, and (2) patients with serum
LDL level >130 mg/d], regardless of risk factors
(17).

The time of initial brain imaging was
accepted as the time of imaging-admission to the
hospital. The reason why brain CT or diffusion MRI
imaging times were not examined separately was
that there was no need for diffusion MRI imaging
when hematoma was detected in some patients or
that there was no data confusion arising from
performing CT when infarction was detected in
MRI. There was an imaging center in all of the
hospitals admitted with referral; however, the data
of the patients admitted with referral were not
calculated while calculating the imaging time
because the exact data regarding the first
admission and imaging times of the patients in
these hospitals could not be accessed.

According to the criteria of the North
American Symptomatic Carotid Endarterectomy
Trial (NASCET), =50 stenoses in the internal
carotid artery were defined as a carotid disease
(18). In case the patient died without vascular
imaging, it was considered as a stroke of
undetermined cause. The effective value of INR
was taken as the range of 2 and 3. The use of an
effective new oral anticoagulant (NOAC) was
defined as the amount of medication to be taken
on time. Patients, who were administered IV-tPA,
were recorded in the "Thrombolytic Therapy for
Acute Ischemic Stroke" prepared by the
Cerebrovascular Diseases Study Group of the
Turkish Neurological Society, and they were
administered thrombolytic therapy upon the
written consent of the patients or their relatives.
Published algorithms were used during treatment
(19).

Statistical Analysis: The statistical analysis was
performed using IBM SPSS Statistics (Version 21.0.
Armonk, NY: IBM Corp.). Continuous variables
were expressed as mean or median (median;
interquartile range) + standard deviation with
minimum and maximum values, while categorical
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data were expressed as numbers and percentages.

RESULTS

A total of 95 patients were admitted to the
stroke unit in 6 months covering the dates of
01.10.2018 and 01.04.2019. Among these
inpatients, 88 were hospitalized due to
cerebrovascular diseases. Of the remaining
patients, 5 were diagnosed with epilepsy, one with
a primary brain tumor, and one with gastric cancer
with metastasis of the brain. None of these
patients were hospitalized due to a preliminary
diagnosis of stroke or diseases mimicking stroke.
Since there was no bed in the relevant
departments at that moment, they were
temporarily hospitalized in the intensive care
units and transferred to the relevant departments
when the beds were available. The mean age of 88
brain vascular patients included in the study was
70 (30-101). Among these patients, 48 were
female (55%), 82% had ischemic stroke, 11% had
hemorrhagic stroke, and 7% had a diagnosis of
TIA. While 26% of the inpatients did not have any
school degrees, 3% were graduates of university
(Table 1). Of these patients, 14% were referred
from other hospitals, and 5% were patients who
had a stroke while hospitalized in other clinics in
the hospital.

The median values (+ standard deviation) of
the significant times were examined and the
symptom-to-door time was determined as
1794366 (min-max: 0-2301; mean: 294) minutes,
the door-to-hospitalization as 106+84.5 (min-max:
0-364; mean: 129) minutes, and the door-to-brain
imaging time as 18+40 (min-max: 3-244, mean:
30) minutes. The mean referral time of 11 patients
admitted to the hospital with referral was 58 (10-
180) minutes. While the mean length of stay in the
stroke unit was 4 (1-20) days, the mean total
length of stay of the same patients was 16 (1-71)
days (Table 1). Hypertension (82%) was the most
common risk factor and 35% of the patients with
hypertension did not use any antihypertensive
agent. While 57% of the patients had a history of
smoking and 18% had a history of stroke at some
point in their lives, 35% had coronary artery
disease (Table 1).

In 51% of the patients, the mRS scores at the
time of admission were between 0-2. In addition,
54% of the patients with ischemic stroke and 17%
of the patients with hemorrhagic stroke were



functionally independent at the time of admission.
According to NIHSS, 46.2% of all strokes were
mild, 46.8% were moderate, and 9.1% were
moderate-severe. The rate of patients who were
mild according to NIHSS was 46.5% among the
patients with ischemic stroke and 16.7% among
the patients with hemorrhagic stroke (Table 1). AF
was detected in 30 patients (34%). Among these
patients, 30% had an ischemic stroke while using

Stroke unit in the state hospital

warfarin and 16.6% had an ischemic stroke while
using an effective dose of NOAC. In addition, 40%
(n: 12) were newly diagnosed with AF. 24-hour
rhythm Holter ECG was performed on all patients
who were not determined to have AF with routine
ECG, and AF was detected in 4 of these patients.
The INR of 8 patients using warfarin was inactive,
while one patient had a stroke while their INR was
active (in the range of 2-3).

Table 1. Data including sociodemographic characteristics, risk factors, neurological status, and some

significant times of patients in the stroke unit..

Ischemic Hemorrhagic Transient All Patients Patients
Stroke Stroke Ischemic Attack Administered
IV tPA
Number (n,%) 72 (82%) 6 (11%) 10 (7%) 88 15 (21%)*
Age (n,mean) 71 (31-101) 67 (51-84) 61 (30-79) 70 (30-101) 73 (49-101)
Gender (female,%) 38 (53%) 5(83%) 5(50%) 48 (55%) 8(53%)
Marital status (married, n, %) 37 (51%) 5(83%) 9 (90%) 51 (58%) 6 (40%)
Educational status (%)
[lliterate 8(11%) 1(17%) - 9 (10%) 1(7%)
Literate 13 (18%) - 1(10%) 14 (16%) 1(13%)
Primary school 36 (50%) 4 (66%) 6 (60%) 46 (53%) 9 (60%)
Middle school 8(11%) - 1(10%) 9 (10%) 1(7%)
High school 5(7%) 1(17%) 1(10%) 7 (8%) 2 (13%)
University 2 (3%) - 1(10%) 3(3%) -
Significant times (min)
(median, min-max)
SDT 199 (0-2301) 151 (109-720) 155 (85-1439) 179 (0-2301) 92 (0-178)
DAT 103 (0-364) 153 (67-319) 171 (59-364) 106 (0-364) 60 (0-166)
DIT 19 (3-172) 11 (8-162) 15 (6-244) 18 (3-244) 17 (8-44)
Risk Factors (%)
HT /
. . 72 (82%)
Number of patients with no 59 (82%) 5(83%) 8 (80%) 11 (73%)
25 (35%)
treatment
DM /
Number of patients with no 35 (49%) 1(17%) 5(50%) g ggzg 3(20%)
treatment
HL/
Number of patients with no 17 (24%) 0 2 (20%) ;iig,}/go]’ 3(20%)
treatment
AF/
Patients who did not receive 27 (38%) 1(17%) 2 (20%) 30 (34%) 8(53%)
. 16 (53%)
anticoagulants
History of Stroke 13 (18%) 1(17%) 2 (20%) 16 (18%) -
Sr‘rr:gll:;‘r‘f)(cu”ent and former 54 5300, 5 (83%) 7 (100%) 50 (57%) 8 (53%)
NIHSS at the time of admission (n,%)
Normal - - - - -
Mild 33 (46%) 1(17%) - 34 (44%) -
Moderate 33 (46%) 4 (66%) - 37 (47%) 10 (67%)
Moderate-Severe 6 (8%) 1(17%) - 7 (9%) 5(33%)
Severe - - - - -
mRS at the time of admission (n,%)
Independent 39 (54%) 1(17%) - 40 (51%) -
Dependent 33 (46%) 5(83%) - 38 (49%) 15 (100%)
Length of stay at the unit/hospital 4 /15 days 7 / 34 days 3/ 8days 4 /22 days 4 /23 days
Number of exitus 9 (12.5%) 1(17%) - 10 (11%) 4 (26.7%)

IV t-PA: intravenous thrombolytic, SDT: symptom-to-door time, DAT: door-to-admission time, DIT: door-to-imaging time, HT: hypertension, DM: diabetes mellitus, AF: atrial fibrillation,
NIHSS: National Institutes of Health Stroke Scale, mRS: the modified Rankin Scale, min: minute, *the rate of administration of intravenous thrombolytic among the patients with ischemic
stroke.
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CT angiography was performed in 87.5% of
all patients with ischemic stroke, and large
vascular disease was detected in 16.7% (n: 12).
While the two most common localizations of
cerebral infarction were parietal and deep white
matter regions (Figure 1), the most common
region of parenchymal hematomas was the
putamen (Figure 2).

Among the inpatients of the unit, 10 (11.5%)
died during hospitalization. When the causes of
etiological ischemic stroke were classified
according to TOAST, 51% (n: 37) were in the
group with undetermined causes, while the others
were cardioembolic and lacunar strokes according
to their frequency (Figure 3). Looking at the
distribution = of  ischemic  strokes  with
undetermined causes by subgroups, it was found
that 16.2% (n: 6) had two or more potential
causes, and 24.3% (n: 9) had an incomplete
examination for the diagnosis. It was determined
that the cause of ischemic stroke could not be
identified with the examinations performed
according to the hospital conditions of the
remaining patients (n: 22, 59.5%). When patients
diagnosed with TIA and hemorrhagic stroke were
removed, 15 (20.5%) of the remaining 73 patients
with ischemic stroke were administered IV t-PA.
The two most common reasons for the inability to
administer thrombolytics were time (34.1%) and
low NIHSS (=<4 points) (19.3%). Looking at the
median values (* standard deviation) of the
significant times of

Percent (%)
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Infarctarea

¥ Frontal lobe Parietal lobe

8 Temporal lobe Occipital lobe

u B B Cerebellum

W De ® Border zone

® Multiple infarction, anterior circulation B Multiple infarction, posterior circulation

W Multiple infarction, anterior-posterior circulation

Figure 1. Infarct areas in patients with ischemic stroke.

DISCUSSION AND CONCLUSION

Stroke units are special units where only
patients who had a stroke are admitted, have a
level between the general neurology clinic and the
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intensive care unit, have separate physicians and
the patients who were administered thrombolytic
treatment, symptom-to-door time was 92#55
(min-max: 0-178, mean: 100) minutes, door-to-
imaging time was 17+10 (min-max: 8-44, mean:
18.5) minutes, door-to-needle time was 82+41
(min-max: 48-173, mean: 97) minutes, and
symptom-to-needle time was 195+41 (min-max:
117-255, mean: 195) minutes (Table 2).
Demographic data of those receiving thrombolytic
therapy are presented in Table 1. The most
important reason for prolonging the door-to-
needle time was found to be the waiting time for
the blood laboratory test results of the patients.
Among these blood parameters, the value that
resulted in the longest time (~40 minutes) was
determined to be INR. Two patients (13.3%) who
were administered thrombolytics had intracranial
hemorrhage complications in the type of
hemorrhagic transformation. Since one patient
had an ischemic stroke after coronary
angiography, there was bleeding from the groin
entry site after the administration of systemic
thrombolytic. The treatment was not stopped and
bleeding was stopped with tight compression. One
of the patients who received thrombolytic
treatment was referred to the university hospital
in the province for mechanical thrombectomy, and
the patient was readmitted to the unit after the
thrombectomy procedure. Demographic data of
the patients receiving thrombolytic therapy are
presented in Table 1.

50

33

20 17

Bleeding area

Thalamus Putamen / Globus pallidus Lobar

Figure 2. Bleeding areas in patients with hemorrhagic stroke.

nurses, and the vital functions of patients are
monitored (20). Mortality and morbidity rates
decrease, quality of life increases, and clinical
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Table 2. Some important times (minutes) in patients receiving intravenous thrombolytic therapy.

Patient Symptom-to-door time  Door-to-imaging time Door to needle time Symptom-to-needle time
1 92 14 118 210

2 88 20 107 195

2 164 21 76 195

4 178 10 52 230

5 99 9 51 150

6 47 31 150 187

7* 0 14 117 117

8 32 24 173 205

9 70 44 170 240

10 170 21 70 240

11 153 14 77 230

12 77 8 73 150

13 157 - 48 255

14 118 20 82 170

15 60 8 90 150
Mean 107.5 % 184 § 97 195
Median+SD 92+55 17-10 82+41 195+41

*; Patients who had a stroke in the hospital, t; Patients referred from another hospital, ; Mean of patients other than the patients who had a stroke in the hospital, § Mean of patients
other than the patients referred from another hospital whose imaging times were unknown. SD: standard deviation.

60
’ 51

50
40

30
20 18

Percent (%)

20
10
10

. 1N :

Etiological subgroupaccording to TOAST

W Large artery atherosclerosis Cardioembolic

Small vascular disease Other causes

W Unidentified causes

Figure 3. Etiological classifications of patients with ischemic
stroke according to Trial of Org 10172 in Acute Stroke
Treatment (TOAST).

results get better as a result of the admission of
patients with acute cerebrovascular diseases to
stroke units (21). Some studies reported that the
clinical outcomes of patients with acute stroke
admitted to the stroke units were significantly
more positive compared to the patients admitted
to the neurology clinic or other hospital clinics and
units. According to these studies, a decrease of 3-
28% was achieved in mortality rate and 8-11% in
the length of hospital stay, and, most importantly,
an increase of 7-19% was achieved in the rate of
discharge with independence thanks to the follow-
ups in the stroke unit (20).

Aydin State Hospital, which provides IV
thrombolytic treatment in acute stroke since 2014,
is the central hospital of the province. It has a
second-line neurology intensive care unit with a
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capacity of 8 beds and a neurology clinic with a
capacity of 27 beds. Formerly, thrombolytic
treatment could not be administered to patients
with acute ischemic stroke due to the high bed
occupancy rates and the lack of appropriate
services or intensive care beds for close
monitoring, regardless of the type of admission to
the hospital. Therefore, performing the treatment
of acute stroke effectively and in line with the
guidelines required having a stroke unit with its
healthcare team, independent of the neurology
clinic and general intensive care unit.

A stroke unit, which was planned according
to the criteria determined by the Turkish
Cerebrovascular Diseases Society (21) was opened
in our hospital on 01.10.2018. Features of the
stroke unit are as follows: 1) The four monitored
beds qualify as basic intensive care beds. 2) There
is a twelve outlet electrical panel fixed on the wall
separately for each bed, a bedside panel with an
oxygen and vacuum system, as well as a hand
washing sink located at an appropriate distance to
the stroke beds. 3) There is an area for cleaning
and storing bedpan and urine containers outside
the patient area and in a separate area inside the
unit. 4) There are no toilets and bathrooms in the
patient areas of the stroke unit and they are
located in a separate section inside the unit. 5)
Patients are constantly monitored with a separate
central monitoring system to which bedside
monitors are connected. 6) Each bed has an
invasive bedside monitoring system and,
invasive/non-invasive blood pressure when
necessary, pulse and ECG, respiratory rate and
rhythm, and oxygen saturation are continuously

Turkish Journal of Cerebrovascular Diseases 2022; 28(2): 94-105



Kunt et al.

monitored throughout the hospitalization of the
patient. 7) There is a transport ventilator that may
be required to provide life support during the
transfer of patients from the unit to intensive care
units when necessary. 8) A nurse and a caregiver
work in the stroke unit throughout the day. 9) At
least one responsible neurologist works in the unit
and performs two patient visits per day during
working hours. Neurologists stay in the hospital
for duty outside working hours on weekdays and
are on call on the weekends while on duty. With
these features, the stroke unit was licensed by the
Republic of Turkey Ministry of Health within one
month. Therefore, an isolated section was
arranged where only patients with stroke are
admitted and patients of other departments are
not admitted. Nevertheless, seven neurological
patients with no stroke had to be hospitalized in
the stroke unit during the six months due to the
insufficient number of beds in the clinic, albeit for
a short time.

The awareness about patients with stroke
and care beds for patients with stroke has
gradually increased in our hospital with the
opening of the stroke unit. With in-hospital
training meetings, the use of algorithms, and the
arrangements made, interventions for patients
with stroke have become quick and more effective
in our hospital. Some of these regulations are as
follows: 1) The most important practice is that the
neurologists, who used to be on call, have started
to be present in the hospital for 24 hours after the
unit is opened and perform their duties. Therefore,
there is a significant shortening in the time the
physician comes to the hospital and evaluates the
patient during duty. 2) In-service theoretical
training programs were provided to the healthcare
personnel working in the stroke unit at frequent
intervals. Nurses participated in stroke nursing
meetings of the National Neurology Congress to
ensure that they were up-to-date on stroke, and
training programs were organized for patient
caregivers on the care of patients with stroke. All
these training activities have enabled the
healthcare staff of the stroke unit to provide more
qualified intervention and care to patients with
stroke. 3) Thanks to the presence of a stroke unit
in the hospital, more thrombolytic drugs were
procured for the hospital, and problems regarding
drug supply were overcome. 4) Approach and
intervention algorithms were prepared for
patients with stroke in the emergency department
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and in-service training was provided to the
physicians and staff of the emergency department.
Thus, the systematic approach of the healthcare
team that first encountered the patients with
stroke has enabled the saving of time by ensuring
that the patients with stroke are intervened as
quickly as possible. 5) Blood tests and brain
imaging results of patients with stroke were
monitored to ensure that they were concluded as
soon as possible, and the time of thrombolytic
administration was shortened.

Ischemic strokes constitute 87% of all
strokes, 10% are intracerebral, and 3% are
subarachnoid hemorrhages (22). Looking at the
patients with acute stroke in our study (patients
with TIA were excluded), the rate of ischemic
stroke was 92.3% and the rate of hemorrhagic
stroke was 7.7%. The rate of patients with
ischemic stroke in our study was higher compared
to the rates reported in the comprehensive
INTERSTROKE study (78%) (23.24) and previous
studies in Turkey (66-85%), which investigated
the contribution of different risk factors to stroke
burden worldwide (25-28). The reason for this can
be interpreted as the fact that patients with
hemorrhagic stroke, which causes more severe
neurological and vital problems compared to
ischemia, are not hospitalized in our stroke unit,
which does not qualify as an intensive care unit,
since they are followed up in the intensive care
unit. Our rate of patients with TIA (7%) was
consistent with the recent Turkish data (6.1-6.6%)
(27,28).

According to the phase 1 and phase 2 data of
INTERSTROKE, the ten most common causes of
potentially modifiable risk factors were found to
be responsible for 90% of all strokes (23,24). Age
is one of the most important risk factors related to
stroke. The risk of stroke increases twice every 10
years after the age of fifty-five (29). In the 2020
stroke statistics (22), it has been reported that
approximately 70% of patients who had a stroke
are over 65 years of age, which is in line with our
study data (78%). In the NoroTek study (27),
which determined a large number of neurological
critical data, especially the stroke quality metric,
with the point prevalence method in Turkey in
2021, the mean age of 1070 patients hospitalized
due to stroke and TIA (68.8+13.6) was found to be
significantly higher compared to the patients
hospitalized with other neurological diagnoses. All
these values indicate that advanced age is an



important risk factor in terms of patients with
stroke.

Hypertension is known to be the most
important risk factor leading to both ischemic and
hemorrhagic stroke (7,23-28). In our study,
hypertension (82%) was the most common
comorbid disease in all cerebrovascular disease
groups, and other risk factors were smoking for a
while, DM, and AF, according to the order of
frequency. AF in all age groups independently
increases the risk of ischemic stroke by
approximately 5 times and is the cause of
approximately 20% of all ischemic strokes (29). In
addition, AF is seen at a rate of 1.5% in the 50-59
age range and 23.5% in the 80-89 age range (7).
The total rate of AF in patients with ischemic
stroke was 28.4% in Neurotek (27) and 12.4% in
the E-Kip study (28). In our study, we believe that
the reason for the higher incidence of AF in
patients with ischemic stroke compared to the
literature was the higher mean age.

Consistent with previous studies,
spontaneous intracerebral hemorrhages were
most commonly localized in the supratentorial
region among our patients and the areas with the
most bleeding were putamen/globus pallidus and
thalamus (30). Although it was reported in
NoroTek that the amount of lobar bleeding was
common (31%) alone, the rates of the thalamus
(28.6%) and basal ganglia (24.6%) were also quite
high (27). Ischemic stroke, on the other hand,
develops most frequently in the middle cerebral
artery area (OSA), which is the largest branch of
anterior circulation with the highest flow rate and
irrigation area (31). Similarly, in our study,
infarcts were observed to be localized in the areas
most commonly fed by OSA, especially the parietal
lobe.

Determining the subtype of ischemic stroke is
of great importance in terms of preparing the
treatment and follow-up protocols for etiological
factors. In general, the causes and distribution of
the subtypes of ischemic stroke are 25% large
artery atherosclerosis, 25% small vascular disease,
25% undetermined causes, 20% cardioembolic,
and 5% other undetermined causes (32,33). In our
study, etiological evaluations of patients diagnosed
with ischemic stroke were performed according to
the TOAST classification. The two most common
subtypes were the group with undetermined
causes and the cardioembolic group, respectively.
In the E-Kip study (28), the two most common
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etiological subgroups were small vascular disease
(41%) and the group with undetermined causes
(31%). The TOAST system includes patients with
multiple etiologies in the group of strokes with
undetermined causes. This approach was used to
increase the accuracy in other etiological classes,
approximately half of the patients with stroke are
included in the group with undetermined causes
as in our study since multiple possible etiologies
are frequently detected according to the current
stroke tests (34).

Neurological examinations of patients with
stroke are frequently evaluated with NIHSS and
their disability status is evaluated with mRS (12).
When the data of both scoring systems were
recorded in our study, approximately half of the
patients with ischemic stroke and 17% of the
patients with hemorrhagic stroke had mild
neurological deficit (NIHSS<5), while the rate of
patients discharged in independent status
according to the mRS score (mRS<2) was higher in
ischemic stroke while the rate of patients
discharged in the dependent status (mRS:3-5) was
higher in hemorrhagic stroke. These data are
consistent with the literature indicating that the
neurological status of patients with hemorrhagic
stroke is more severe compared to the patients
with ischemic stroke (7,28).

A person dies of a stroke approximately
every 3 minutes and 35 seconds worldwide (22).
The maximum time of death is the first 30 days.
The main goal of stroke units is to prevent the
development of systemic complications in the
acute period and to immediately notice and treat
the neurological deterioration that develops in the
early period. In summary, stroke units directly
affect mortality and disability. In the literature
data that do not include the recent period, 30-day
mortality rates vary between 17-20% (26,35).
When the 30-day mortality rates including the
recent period in our country were examined, they
were found to be 6.4% and 10% in ischemia,
26.2% and 15% in hemorrhage, and 7.7% and
11% in total in E-Kip (28) and NoroTek (27)
studies, respectively. In our study, this rate was
11%. It is believed that this decrease in 30-day
mortality rates will decrease further thanks to
recent activities about stroke awareness, in-
hospital stroke organizations, and stroke units.

In Aydin State Hospital, 70 patients
underwent thrombolytic treatment during the five
years from 2014, when IV t-PA treatment was

Turkish Journal of Cerebrovascular Diseases 2022; 28(2): 94-105



Kunt et al.

started for the first time in patients with acute
ischemic stroke, until 2019, when the stroke unit
was opened. The number of patients treated by
years until the unit was opened was nine in 2014,
twelve in 2015, fourteen in 2016, nine in 2017,
eighteen in 2018, and eight in 2019. IV t-PA was
administered to 15 patients within 6 months after
the unit was opened.

This number refers to 21% of patients with
ischemic stroke hospitalized in the stroke unit.
Nevertheless, since patients with severe stroke
and minor stroke hospitalized in the intensive care
unit were not included in the data analysis, this
rate would decrease further when all patients with
ischemic stroke hospitalized were considered.

In 2020, a study was published concerning
the meta-analysis of studies involving patients
administered thrombolytics in stroke in Turkey
(36). The mean symptom-to-needle time was 111
minutes in the meta-analysis and 195 (median
value: 195+41) minutes in our study. Despite the
fact that all patients, who underwent thrombolytic
treatment recipients in our unit had presented
within the first 3 hours, the symptom-to-needle
time was longer compared to what was reported
in the Turkey meta-analysis. Improving symptom-
to-door time requires raising public awareness of
stroke and developing a home-to-hospital
transport system (112 ambulance system). The
length of door-to-needle time stemmed from the
lack of organization within the hospital. In our
hospital, the door-to-imaging time is in line with
the values stated in the guidelines (<25 minutes)
with eighteen minutes, while the imaging-to-
needle time is longer at 79 minutes (21). When the
causes of prolonged imaging-to-needle time were
investigated, it was found that the longest loss of
time was due to waiting for the blood INR level,
which resulted in a longer time (~40 minutes)
compared to the other blood parameters of the
patients.

The 30-day mortality rate of patients, who
underwent systemic thrombolytic treatment, was
26.7%, and it was higher compared to the meta-
analysis of studies involving patients, who
underwent thrombolytic treatment in stroke in
Turkey (36), the Turkish National IV Thrombolysis
Registration Study (37), the NINDS rtPA study
(38), which demonstrated the beneficial effect of
IV t-PA for the first time, and the 15-25% range
reported in the results of current meta-analyses
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(39). Our rate of cerebral hemorrhage due to
thrombolytic treatment was 13% higher compared
to the rate (5.6%) in the meta-analysis of studies
involving patients, who underwent thrombolytic
treatment in stroke in Turkey. Pool analysis of
studies including thrombolytic treatment data in
stroke worldwide has indicated that the sooner
thrombolytic treatment is started, the better the
result and the less symptomatic bleeding that may
develop (40). When compared with the literature
data, we believe that the reason for both
symptomatic bleeding and high mortality rates is
related to the symptom-to-needle time.

Although the design of the study was to
compare the data of a stroke unit in a secondary
state hospital with the data in the literature, the
most important limitation of the study was that it
could not be compared before and after the
opening of the stroke unit. When the one-year data
before the opening of the unit was examined
retrospectively, no comparison could be made due
to the high number of lacking in patient
information and epicrises. The second important
limitation was the small number of patients.

The positive effect of the stroke unit alone on
the prognosis of cases with acute stroke should
not be neglected. In well-organized stroke units,
patients have lower mortality and disability rates,
shorter hospital stays, and higher rates of
returning home and gaining independence (41). As
a result, stroke units should be independent as a
facility and in terms of the healthcare team; in
other words, they should be designed separately
outside the neurology service and neurointensive
care units. Thus, they will remain as beds for
patients with stroke, which will not be affected by
patients from different clinical fields, patients in
the hospital, and patients in need of intensive care
to be referred from outside the hospital. Data on
stroke units in our country generally come from
tertiary hospitals and/or non-independent units.
In this study, the data shared belonged to the
independent stroke unit in Aydin State Hospital,
which was a second-line hospital.
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