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ABSTRACT

INTRODUCTION: In this study, stroke etiology, risk factors and post-stroke short-term prognosis of patients with recurrent
ischemic stroke (RIS) were compared in terms of their gender.

METHODS: A comprehensive assessment of medical records of 18 patients who were hospitalized in the Neurology Clinic of
Umraniye Education and Research Hospital of Health Sciences University, due to RIS between January 2011 and January 2017
was performed. Demographic characteristics, risk factors, stroke severity in the first 24 hours, stroke etiology and short-term
disabilities were compared in terms of gender. The stroke severity was determined by the National Institutes of Health Stroke
Scale (NIHSS) and short-term disability was determined by using the Rankin Disability Scale (mRS) on the 7th day after
stroke. 'Trial of ORG 10172 in Acute Stroke Treatment' (TOAST) classification was used for the etiology of ischemic stroke.
RESULTS: Five patients with RIS (28%) were female and thirteen patients with RIS (72%) were male. Hypertension was the
common risk factor in both genders (78%). No statistically significant difference was found between genders in terms of risk
factors and short-term disability (p> 0.05). Cardioembolic stroke was common subtype in female patients whereas large-
artery atherosclerosis (LAA) stroke was common subtype in male patients (p <0.05).

DISCUSSION and CONCLUSION: This study showed that RIS is more common for male than female. Most patients with RIS had
more than one risk factor. This suggested that optimal control of vascular risk factors after the first stroke might have an
important role in secondary prevention of ischemic stroke.
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REKURREN iSKEMIK INMELi HASTALARDA RiSK FAKTORLERI, INME ETiYOLOJiSi VE PROGNOZ

OZET

GIRIS ve AMAC: Bu calismada rekiirren iskemik inme geciren hastalarin her iki cinsiyette inme etiyolojisi, inme risk faktérleri
ve inme sonrasi kisa doneme ait prognozlari agisindan karsilastirilmalar1 amaglanmistir.

YONTEM ve GERECLER: Calisma Ocak 2011-Ocak 2017 tarihleri arasinda Saghk Bilimleri Universitesi Umraniye Egitim ve
Arastirma Hastanesi Noroloji kliniginde rekiirren iskemik inme (RIS) nedeniyle yatan 18 hastanin dosya bilgileri incelenerek
yuriitilmustir. Hastalarin demografik 6zellikleri, risk faktorleri, ilk 24 saat icindeki inme siddetleri, inme etiyolojileri ve kisa
déneme ait éziirliiliikleri kaydedilmis ve cinsiyet acisindan birbirleriyle kiyaslanmistir. inme siddeti "The National Institutes
of Health Stroke Scale’ (NIHSS) ile, kisa déneme ait dziirliilik ise inme sonras1 7. giinde Rankin 6ziirlilik dlgegi (mRS)
kullanilarak belirlenmistir. iskemik inme etiyolojisi icin "Trial of ORG 10172 in Acute stroke Treatment' (TOAST) siniflamasi
kullanilmistir.

BULGULAR: RIS’li hastalarin besi (%28) kadin, oniigli (%72) erkekti. Her iki cinsiyette hipertansiyon en sik (%78) goriilen
risk faktorii idi. Risk faktorleri ve kisa doneme ait o6ziirliliikk agisindan her iki cinsiyet arasinda istatistiksel farklilik
saptanmadi (p>0.05). Iskemik inme alt tipi olarak kadinlarda kardiyoembolik, erkeklerde genis arter aterosklerozuna (LAA)
bagli inmenin daha sik oldugu goriildii (p<0.05).
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TARTISMA ve SONUC: Calisma RIS'nin erkeklerde kadinlara gore daha sik goriildiiglinii géstermistir. Calisma ayrica RIS’li
hastalarin ¢ogunun birden fazla risk faktoriine sahip oldugunu gostermistir. Bu da vaskiiler risk faktorlerinin ilk inmeden
sonra etkin bir seklide diizenlenmesinin inme tekrar oranlarin1 azaltmada onemli bir role sahip olabilecegine isaret
etmektedir.

Anahtar Sézciikler inme, rekiirren, risk faktorleri, prognoz.

INTRODUCTION

Stroke is a sudden, vascular-originated
clinical syndrome with neurological symptoms and
findings due to focal cerebral dysfunction. A
recurrent stroke is a newly developed
cerebrovascular event after the previous stroke
(1). As with all types of cerebrovascular diseases,
ischemic stroke has the highest risk of recurrence
in the first year and such risk gradually decreases
over time (2,3). The risk of recurrent ischemic
stroke (RIS) within five years following first
episode is reported between 15-40% (4,5). The
first year following the initial stroke, the risk of RIS
is higher (between 6-14%) than the risk in
subsequent years (4% annually) (5-7). The
recurrent stroke incidence is maximum in the first
30 days after initial stroke (8).

While a significant reduction in ischemic
stroke recurrence rates were achieved with the
use of antithrombotic agents, the problem
underlying RIS still remains unclear. Studies
indicate that vascular risk factors are associated
with both stroke recurrence and mortality in the
post-stroke period (9,10).

Most of the vascular risk factors are
modifiable. Systematic evaluation of risk factors,
stroke etiology and antithrombotic drugs used
prior to recurrent stroke may be helpful in
reducing the risk of stroke recurrence. In this
study, the stroke etiology, the risk factors of stroke
and the post-stroke short term prognosis in
patients with RIS were compared in terms of
gender.

MATERIAL AND METHODS

The study was carried out on the patients
over the age of 18 years who were hospitalized
due to RIS in the Neurology clinic of Health
Sciences University Umraniye Education and
Research Hospital between January 2011 and
January 2017. Ischemic stroke diagnosis was made
as a result of neurological deficit exceeding 24
hours consistent with infarcts demonstrated by
computerized brain tomography or magnetic
resonance imaging. Hypertension, diabetes
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mellitus, hyperlipidemia, coronary artery disease,
peripheral artery disease and smoking were
identified as risk factors for ischemic stroke.
Smoking was defined as smoking one cigarette per
day. Diabetes mellitus, hypertension, coronary and
peripheral artery disease were included, if
diagnosed by the physician at any time before
stroke. The severity of stroke within the first 24
hours of acute stroke was assessed using 'The
National Institutes of Health Stroke Scale' (NIHSS),
and the short-term disability was measured using
the Modified Rankin Scale (mRS) on the 7th day
after  stroke.  Electrocardiography,  holter
monitorization for 24 Hours, carotid-vertebral
artery Doppler ultrasound, transesophageal
echocardiography, transthoracic
echocardiography, cranial MR angiography (MRA)
examinations of the patients were evaluated and
the leukoaraiosis detected in imaging studies was
noted. 'Trial of ORG 10172 in Acute stroke
Treatment' (TOAST) classification was preferred
for the etiological classification of ischemic stroke
(Stroke  associated ~ with  large  arterial
atherosclerosis (LAA), cardioembolic stroke,
stroke due to small vessel disease, other and
unknown) (11). Information on patients' previous
stroke was obtained by reviewing previous files,
and the antithrombotic drugs used after the first
stroke were recorded. Ischemic stroke etiology,
risk factors, severity of stroke at first day, and mRS
results in the 7th day of stroke were compared
with each other for both genders.

The study was approved by the local ethics
committee.

Descriptive statistics such as mean, standard
deviation, minimum, median and maximum were
used to define continuous variables. Two
independent variables which do not have a normal
distribution were compared using the Mann-
Whitney U test. Comparisons of categorical
variables were made with Chi-square test (Fisher
Exact test where appropriate). Correlation
between two continuous variables divergent from
normal distribution was investigated with the



Spearman Correlation Coefficient. The statistical
significance level was determined to be at level
0.05. Analyses were performed by using the
MedCalc Statistical Software version 12.7.7
(MedCalc Software bvba, Ostend, Belgium;
http://www.medcalc.org; 2013) Program.

RESULTS

The study was conducted on 18 patients
admitted to the Neurology Clinic of Umraniye
Education and Research Hospital of Health
Sciences University due to ischemic stroke
recurrence. 28 % of the patients (n= 5) were
female and 72 % (n= 13) were male. The age
ranged from 36 to 89 years, with an average age of
72 years. 8 patients (45 %) out of 18 were treated
with antiplatelet (6 patients with acetyl salicylic
acid, 2 patients with clopidogrel), 4 patients (22
%) with anticoagulants (2 patients with warfarin,
1 patient with rivaroxaban, 1 patient with
dabigatran), 6 patients (33 %) were not using
antithrombotic  therapy. The demographic
characteristics of the RIS patient group are shown
in Table I.

Table I. Demographic characteristics of men and
women.

n (%) Median age (yrs)
Male 13(72.2) 72
Female 5(27.8) 73.6
Total 18 (100) 72.5

Risk factors and etiology: The most common risk
factor for patients with RIS was hypertension (78
%), followed by smoking (39 %), diabetes mellitus
(28 %), coronary artery disease (17 %),
hyperlipidemia (6 %), and peripheral arterial
disease (6 %). Table II shows the comparison of
the risk factors of 18 patients with RIS between
genders.

The etiology of RIS was LAA (50 %) and
cardioembolism (50 %). Table III shows the
distribution of stroke etiology in both genders.

Atrial fibrillation was the cause in 6 of 8

patients with cardioembolic stroke, patent
foramen ovale was the cause in 1 patient and
akinetic segment detected in transthoracic

echocardiography was the cause in 1 patient.
The non-stenotic intracranial atherosclerotic
changes on MRA were found in 4 patients (22 %).
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Table II. Risk factors according to gender.

N(%) Female Male pt
Hypertension 1.00
None 1(25) 3(75)

Yes 4 (28.6) 10 (71.4)

Diabetes Mellitus 0.583
None 3(23.1) 10 (76.9)

Yes 2 (40) 3 (60)
Hyperlipidemia 0.278
None 4 (23.5) 13 (76.5)

Yes 1(100) 0

Coronary Heart Disease 1.00
None 4 (26.7) 11 (73.3)

Yes 1(33.3) 2 (66.7)

Smoking 0.101
None 5 (45.5) 6 (54.5)

Yes 0 7 (100)

Peripheral arterial disease 0.278
None 4 (23.5) 13 (76.5)

Yes 1(100) 0

1Fisher Exact Test

Table III. TOAST according to gender.

N(%) Female Male p1
TOAST 0.029
Large artery atherosclerosis 0 9(100)
Cardioembolic 5 (55.6) 4(44.4)

1Fisher Exact Test

These 4 patients had also simultaneous
extracranial carotid artery disease.

The median NIHSS for the participants of the
study was 3.7+2.2, and NIHSS scores did not differ
between genders (p = 0.296).

Median value of the mRS scores in patients at
the 7th day was 2.5 + 1.3, and the mRS values did
not differ between genders (p = 0.335). LAA had a
severe disability rate of 11%, while the
cardioembolic group had 16 %. No correlation was
found between the number of risk factors and the
initial stroke severity (p = 0.665). 72 % of the
patients had leukoaraiosis and there was no
statistically significant difference between the
genders in terms of the presence of leukoaraiosis
(P=1.00)

Time interval between two strokes: The time
interval between the two ischemic strokes in the
study ranged from 0.5 to 26 months, and ischemic
stroke recurrence occurred in the first 12 months
in 15 (85%) of the patients. The average time
interval between two ischemic strokes was 7.9+7.8
months (Figure).
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Figure. The time interval between two strokes of 18 patients
with RIS.

DISCUSSION

Prevention of cerebrovascular diseases is
crucial as they cause disability and take place
among the most common causes of death after
heart disease. In this study, vascular risk factors,
stroke etiology, current use of antithrombotic
drugs, and short-term stroke prognosis were
compared for both genders in patients with RIS in
order to shed light on the prevention of stroke
recurrences.

In this study, the majority of patients with RIS
were male (72 %). All patients except one patient
had multiple risk factors, and hypertension was
the most common risk factor. Although there was
no statistically significant difference between the
genders in terms of risk factors, it was observed
that hypertension, diabetes, coronary artery
disease and smoking were more frequent in male
patients. For this reason, it was suggested that the
cause of stroke recurrence being more common in
males is due to the higher number of risk factors in
this group.

Studies indicate that female gender is more

susceptible to cardioembolic stroke than other
stroke subtypes, and males tend to suffer from
LAA or small vessel disease (12-15). In this study,
it was also seen that cardioembolic stroke was
more frequent in female patients and strokes due
to LAA were more frequent in male patients with
RIS but this difference did not reach statistical
significance.
It was observed that 67 % of patients with RIS
were using regular antiplatelet or anticoagulant
therapy. This suggests that the risk factors could
be determinants of stroke recurrence.
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The presence of leukoaraiosis on brain MRI of
a high proportion of patients as high as 72 %
suggests that leukoaraiosis is a risk of ischemic
stroke recurrence, however this should be
supported by comparative studies.

The severe disability rate in LAA-related
strokes was 11 %, this was 16 % in the
cardioembolic group, suggesting that TOAST
groups may provide a limited prediction of
recurrent stroke in terms of morbidity.

The fact that 83 % of the patients had a stroke
recurrence within 1 year after the first episode
indicates that the treatment of risk factors should
not be delayed.

Although intracranial atherosclerotic changes
were detected in 4 patients (22 %), it was not
directly associated with RIS due to the absence of
stenosis of 50 % or more in the symptomatic
arteries. However, these results suggest that even
without severe stenosis, intracranial
atherosclerotic disease may have a role in stroke
recurrence.

There were some limitations for this study,
such as the small number of patients, the lack of
data collection to assess the longer-term prognosis
after recurrent stroke, obesity and physical
inactivity as a risk factor not included in the
evaluation and control of risk factors in the period
after the first stroke cannot be evaluated. Another
limitation of the study was the inability to perform
recurrent Holter monitoring to detect paroxysmal
atrial fibrillation.

In conclusion, this study suggests that
patients with RIS have a higher number of risk
factors, especially hypertension, and RIS is more
common in males. Therefore, in order to achieve
optimal secondary prevention of patients with
ischemic stroke, detection and appropriate
treatment of vascular risk factors as well as
antithrombotic therapy are important.
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