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ABSTRACT

INTRODUCTION: Stroke and cancer are diseases that lead to disability and mortality in society. We aimed to identify the
clinical characteristics of patients who had a stroke under a known cancer diagnosis and stroke patients who were found
to have cancer at the same time or during the 1-year post-stroke follow-up period. Stroke patients with cancer were
compared with non-cancerous stroke patients. (not diagnosed with cancer during a 5-year follow-up)

METHODS: Age, sex, subtype of stroke, conventional risk factors (CRF), localization, cancer types, presence of metastasis,
duration between cancer-stroke diagnoses, mortality, and stroke-death periods were analysed.

RESULTS: Fifty-seven stroke patients (35M, 22F) with cancer and 295 stroke patients (154F, 141M) without cancer were
included. Ischemic stroke was most common subtypes in stroke patients with cancer (89.4%). The presence of CRF and
the comorbidity of diabetes mellitus and coronary artery disease in the patients without cancer was determined to be
significantly higher compared to with cancer.(p=0.000,p=0.038,p=0.000) Bilateral hemisphere involvement was detected
to be significantly higher in the stroke with cancer.(p=0.012) Forty-two of the stroke patients with cancer were diagnosed
with cancer before (25.9+32.4months), and 15 of them were diagnosed with cancer after the diagnosis of stroke
(5.2+4.9months). Six of 15 patients were diagnosed with the cancer at the same time with the diagnosis of the stroke,
while 9 of them were diagnosed with cancer during the post-stroke 1-year follow-up. The rate of females was determined
to be significantly higher in the group diagnosed with cancer before having a stroke compared to after having a
stroke.(p=0.003) 40.4% of stroke patients with cancer died in 6.7+12.3months.

DISCUSSION AND CONCLUSION: The absence of CRF and bilateral hemisphere involvement should make us think of the
coexistence of cancer and stroke. Particular consideration should be given to the potential diagnosis of cancer in the 1-
year follow-up of patients after having a stroke.
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INME HASTALARINDA KANSER TANI ZAMANI
0z

GIRIS ve AMAGC: Inme ve kanser hastaliklar1 toplumda engellige 6liim yol acan hastahiklardir. Bilinen bir kanser tanisi
altinda inme geciren hastalar ile ayn1 zamanda veya inme sonrasi 1 yillik takip doneminde kanser tespit edilen inme
hastalarinin klinik 6zelliklerini belirlemeyi amacladik. Kanserli olan inme hastalari, kanserli olmayan inme hastalar1 (5
yullik takipte kanser tanisi almayan) ile karsilastirildi.

YONTEM ve GERECLER: Yas, cinsiyet, inme alt tipi, geleneksel risk faktérleri (GRF), lokalizasyon, kanser tipleri, metastaz
varligl, kanser inme teshisleri arasindaki siire, mortalite ve inme-6liim arasi siireler degerlendirildi.

BULGULAR: Kanserli inme olan 57 hasta (35E, 22K), kansersiz inme tanisi olan 295 hasta (154K, 141E) alindi. iskemik
inme, kanserli inmelerde en sik goriilen alt tip idi. (%89.4) Kansersiz inme grubunda, GRF varlig1 ve diabetes mellitus,
koroner arter hastaligit komorbiditeleri kanserli inme grubundan anlaml olarak yiliksek saptandi.(p=0.000,p=0.038,
p=0.000) Kanserli inme olan grupta bilateral hemisfer tutulum orani kansersiz inmelere gére anlamli diizeyde yiiksek
saptand1.(p=0.012) Kanserli inme olan hastalarin 42’sinin daha 6nce kanser tanis1 (25.9+32.4ay) aldig1, 15’inin inme
tanisindan sonra kanser tanisi (5.2+4.9ay) aldig1 tespit edildi. Onbes hastanin 6’sinin inme ile ayni zamanda, 9'unun ise
inme sonrasi izlemde kanser tanisi aldig1 kaydedildi. inme éncesi kanser tanisi alan grupta kadin cinsiyetin inme sonrasi
kanser tanisi alan gruba gore anlamli diizeyde ytiksek oldugu saptandi.(p=0.003) Kanserli inme hastalarinin %40.4’iiniin
inmeden sonra 6.7+12.3 ayda eksitus oldu.

TARTISMA ve SONUC: GRF'nin olmamasi ve bilateral hemisfer tutulumu bize kanser ve inmenin birlikteligini
diisiindiirmelidir. Ozellikle hastalarin inme sonrasi 1 yillik izlemlerinde potansiyel kanser tanisi agisindan dikkatli
olunmalidir.

Anahtar Sozciikler: Inme, kanser, inme-kanser arasi siire, inme hastalarinin takibi.

INTRODUCTION

Stroke and cancer diagnoses are diseases that outpatient clinic follow-up after stroke.
cause disability in society and have significant An increased risk of stroke is observed
mortality rates. In the comorbidity of cancer, among cancer patients compared to the normal
stroke can be detected after cancer diagnosis, as population. (7). Stroke in cancer patients can also
well as before malignancy as the first sign of develop with different mechanisms other than
cancer (1,2). In cancer patients, stroke is the most conventional risk factors. One of these factors is
common central nervous system problem after the direct tumor effect that results from tumor
metastases and chemotherapy-induced compression or tumor embolism (8,9). Another
neurotoxicity (1,3). In the autopsy study, which important factor is coagulation disorders. The
was performed by Graus et al., the most common coagulation system is activated, and thrombotic
central nervous system complication following occlusion occurs due to the distribution of
metastasis in cancer patients was infarction and microthrombi in small vessels. Moreover,
hemorrhage, and it was revealed that 14.6% of depletion of platelets and coagulation factors
cancer patients had evidence of pathological increases the risk of hemorrhage (10). Since
cerebrovascular disease and half of them were cancer patients are immunosuppressed, there is an
symptomatic (4). Besides, the comorbidity of increased risk of sepsis and disseminated
stroke in cancer is considered as a factor that intravascular coagulopathy and septic cerebral
worsens the prognosis (5). Stroke patients with infarcts, as well as an increased risk of stroke due
cancer have longer hospital stays and worse to mycotic aneurysms (1). Factors arising from
clinical outcomes compared to stroke patients therapeutic and diagnostic interventions (vascular
without cancer (2). trauma and tissue factor release during surgery) in

In the comorbidity of stroke and cancer, cancer patients might also lead to stroke (1,11).
patients may be diagnosed with cancer during the Complications of chemotherapy, radiotherapy, and
investigation of the etiology of stroke. A study the above-mentioned interventions can develop
reported that 16.6% of patients who underwent during treatment and even years after treatment
etiological investigations due to acute stroke were (12). In most patients, a combination of more than
diagnosed with cancer (6). More rarely, the one factor plays a role in thromboembolism.
presence of cancer may also be detected in the The purpose of the this study is to present an
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analysis of the association of cancer among stroke
patients. Our objectives are to identify clinical
(demographic features, subtypes of stroke,
presence of conventional risk factors) and
radiological features of stroke with cancer patients
compared to stroke without cancer patients.
Furthermore, we present the comparison of
clinical and radiological features, mortality ratio of
cancer diagnosis before and after stroke. It was
aimed to identify the clinical characteristics of
stroke patients who had a stroke under a known
cancer diagnosis, which was diagnosed previously,
and stroke patients who were found to have
cancer at the same time or during the 1-year post-
stroke follow-up period.

METHODS

In order to perform the study, ethical
approval was obtained from Eskisehir Osmangazi
University Noninterventional Clinical Research
Ethical Committee (Number: E-25403353-050.99-
77356, Date: July 14th, 2020). The study was
conducted in accordance with the ethical
standards of the Declaration of Helsinki.

Three thousand ninety-eight patients who
were followed up with the diagnosis of stroke in
the neurology clinic, intensive care unit, and
outpatient clinic of Eskisehir State Hospital and
Eskisehir City Hospital between January 1, 2015
and January 1, 2020, were reviewed in our study.
Patients with a previous medical history of cancer
who were admitted to the hospital for the etiology
of stroke concurrently or in regular outpatient
follow-ups for 1 year after stroke were included in
the study. The disease diagnosed with history,
neurological examination and neuroimaging by
neurologist. Subtypes of stroke were determined
with CT and/or MRI, or cerebral MR venography.
Stroke mimicking conditions (toxic-metabolic
disorders, brain tumor, infections, psychological
disorders, migraines, seizures, demyelization
disorders) were excluded.

Age, sex, stroke subtypes (arterial ischemic
stroke and hemorrhagic stroke, cerebral sinus
venous thrombosis (CVT)), presence of
conventional risk factors for stroke (hypertension
(HT), diabetes mellitus (DM), hyperlipidemia (HL),
coronary artery disease (CAD), atrial fibrillation
(AF), previous stroke history, valvular heart
disease, thyroid disorders) were recorded. While
the cerebrovascular system circulation and
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hemisphere involvement of the patients were
being analyzed, patients with CVT were excluded
from the assessment. Patients with arterial
ischemic and hemorrhagic stroke were grouped as
anterior, posterior, and anterior-posterior
circulation system involvement according to
cerebrovascular  system  involvement, and
unilateral or bilateral hemisphere involvement
according to hemisphere involvement. The data of
stroke patients with the comorbidity of cancer
regarding the cancer types, the duration between
cancer and stroke diagnoses, the presence of
metastasis during stroke, the duration between
stroke and death in mortal cases were recorded.

Age, sex, stroke subtypes, presence of risk
factors for stroke, cerebrovascular system
circulation, and hemisphere involvement were
recorded in patients who were followed up with a
diagnosis of stroke for 5 years in our clinic but
were not diagnosed with cancer before and after.
In our retrospective study, clinical characteristics
of stroke patients with and without cancer were
compared.

There was an alteration in hospital
information system of patients medical records.
Some medical database are unavailable. So, we
can not use etiological classifications as an TOAST.

Statistical Analysis: In the descriptive statistics of
the data, mean, standard deviation, median
minimum and maximum, frequency, and ratio
values were used. The distribution normality of
variables was tested with the Kolmogorov-
Smirnov test. The Mann-Whitney U-test was used
to analyze quantitative independent data. The Chi-
square test was used in the analysis of qualitative
independent data and the Fischer test was used
when the conditions of the chi-square test were
not met. The level of statistical significance was
set at P < 0.05. The statistical analyzes were
performed via the software of SPSS, version 27.0.

RESULTS

A total of 3098 stroke patients were included
in the analyses for 5 years; of these 57 (1.8%)
patients (35 male, 22 female) had stroke and
cancer diagnosis, 295 patients (154 female, 141
male) who were followed up with a diagnosis of
stroke for 5 years but were not diagnosed with
cancer before and after were included in the study.
The rest were not included comparison. It was not
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clear whether they had cancer. Because the
patients who were followed up in different
centers, certain information could not be obtained
and could not be clearly stated in our retrospective
study. The mean age of patients with cancer and
stroke (n=57) was 67.5+13.8, and it was 70.3+13.1
70.313.1 for patients in the stroke without cancer
(n=295) (Table I). There was no significant
difference between the two groups in terms of age
and sex (Table I).

Fifty-one (89.4%) of the patients with stroke
and cancer were ischemic, while 5 (8.8%) of them
had hemorrhagic stroke, and 1 patient (1.8%) had
CVT. In the stroke without cancer, it was detected
that 243 (82.4%) of the patients were ischemic,
while 48 (16.3%) of them were hemorrhagic, and
4 (1.3%) were with CVT. No significant difference
was found between the two groups in terms of
stroke subtypes (Table I).

While a conventional predisposing risk factor
for stroke was detected in the history of 35
patients (61.4%) with stroke and cancer, it was
detected in 246 (83.4%) patients in the stroke
without cancer. The most common risk factors in
the group with cancer and stroke were HT, DM, AF,
stroke, HL, CAD, thyroid disorders, respectively.
(30,10,5, 4, 4,1, 1). The most common risk factors
in the stroke without cancer were determined as
HT, CAD, DM, AF, stroke, HL, thyroid disorders,
and valvular heart diseases, respectively (195,
111, 92, 42, 39, 34, 12, 2). The presence of
conventional risk factors in the group of stroke
without cancer was found to be significantly
higher compared to stroke with cancer (p=0.000).
Moreover, the presence of DM and CAD in the
stroke without cancer was found to be
significantly higher compared to stroke with
cancer (p=0.038, p=0.000) (Table I).

Based on the cerebrovascular system
circulation involvement in arterial ischemic and
hemorrhagic stroke with cancer (n=56), 39
(69.6%) of them had anterior circulation system,
and 9 (16.1%) had posterior circulation
involvement, while 8 (14.3%) of them had anterior
and posterior circulation systems involvement. It
was detected that in the stroke without cancer
(n=291), 186 (63.9%) patients had anterior
circulation and 76 (26.1%) had an involvement of
the posterior circulation system, while 29 (10%)
of them had anterior and posterior circulation
system involvement. No significant difference was
determined between the two groups, regarding
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stroke subtypes. When hemisphere involvement
was assessed, unilateral involvement was detected
in 41 (73.2%) patients of stroke with cancer, and
bilateral involvement was detected in 15 (26.8%)
of them. In the stroke without cancer, 253 patients
(86.9%) had unilateral involvement and 38
patients (13.1%) had bilateral involvement. When
the two groups were compared, the rate of
bilateral hemisphere involvement in the stroke
with cancer was significantly higher compared to
the stroke without cancer (p=0.012) (Table I).

No significant difference was determined
between the stroke with and without cancer
groups in terms of age, sex, subtypes of stroke, and
circulation involvement (Table I).

It was found that 42 (73.7%) (21 male, 21
female) of patients with cancer and stroke were
diagnosed with cancer before having a stroke
among 57 patients diagnosed with stroke with
cancer. Fifteen (14 male, 1 female) (26.3%) of 57
were diagnosed with cancer after having a stroke
(Table II). It was noted that 6 of these 15 patients
were diagnosed with cancer concurrently with
acute stroke, and 9 of them were diagnosed with
cancer during the period of post-stroke follow-up
in 1-year (Figure). The rate of females was
determined to be significantly higher in the group
diagnosed with cancer before having a stroke
compared to the group diagnosed with cancer
after being diagnosed with stroke (p=0.003). The
mean duration between the diagnoses of cancer
and stroke in patients diagnosed with cancer
before stroke was 25.9+32.4 months, while the
mean duration in patients diagnosed with cancer
(n=15) after stroke was 5.2+4.9 months (0-12)
(Table II).

A total of 17 different types of cancer were
detected. Detected cancer types were as follows;
11 breast cancer, 7 colon cancer, 5 stomach cancer,
5 rectum cancer, 4 pancreas cancer, 4 prostate
cancer, 4 lung cancer, 3 larynx, 3 renal cancer, 3
ovary cancer, 2 floor of mouth cancer, 1 liver
tumor, 1 bone tumor, 1 skin, 1 urethra, 1 tongue
cancer and 1 cancer of unknown primary. Cancer
types according to the time of the cancer diagnosis
are presented in detail in Figure.

Metastasis was detected in 8 of 42 patients
who were diagnosed with cancer before having a
stroke, while no metastasis was found in 25
patients. On the other hand, no clear information
could be obtained regarding the metastasis of 9
patients. Metastasis was detected in 7 of 15
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Table 1. Clinical and radiological features of stroke patients with and without cancer.

Cancer After Stroke Cancer Before Stroke P
Mean+SD n-% Median Mean+SD n-% Median
Age 70.3+13.1 73 67.5+13.8 71.0 0.170m
Gender Male 141 47.8% 35 61.4% 0.060x2
Female 154 52.2% 22 38.6%
Ischemic 243 82.4% 51 89.4% 0.259
Subtype Hemorrhagic 48 16.3% 5 8.8% 0.212
CVT 4 1.4% 1 1.8% 0.705
Conventional (+) 246 83.4% 35 61.4% 0.000%?
risk factors Q) 49 16.6% 22 38.6%
Hypertension (+) 195 66.1% 30 52.6% 0.053%
) 100 33.9% 27 47.4%
Diabetes mellitus (+) 92 31.2% 10 17.5% 0.038x2
) 203 68.8% 47 82.5%
Hyperlipidemia (+) 34 11.5% 4 7.0% 0.315%2
) 261 88.5% 53 93.0%
Coronary artery ) 111 37.6% 1 1.8% 0.000x2
disease ) 184 62.4% 56 98.2%
Arrhythmia (+) 42 14.2% 5 8.8% 0.267x2
) 253 85.8% 52 91.2%
Valvular heart disease (+) 2 0.7% 0 0.0% 1.000%x2
) 293 99.3% 57 100%
Stroke +) 39 13.2% 4 1.8% 0.190x2
) 256 86.8% 53 98.2%
Thyroid dysfunction (+) 12 4.1% 1 1.8% 0.397x2
) 283 95.9% 56 98.2%
Cerebrovascular Circulation
Not Classified 4 1
Anterior 186 63.9% 39 69.6% 0.505%2
Posterior 76 26.1% 9 16.1% 0.152x2
Anterior+Posterior 29 10.0% 8 14.3% 0.469x2
Hemispheres
Not Classified 4 1
Unilateral 253 86.9% 41 73.2%
Bilateral 38 13.1% 15 26.8% 0.012x2
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Figure. The time of cancer diagnosis and cancer types of stroke patients.
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Table II. Clinical and radiological features and comparison of patients with cancer before and after stroke.

Cancer After Stroke Cancer Before Stroke P
Mean+SD n-% Median Mean#SD n-% Median
Age 71.2+10.1 75  66.2+14.8 69.5 0.221m
Duration between stroke-cancer 5.2+4.9 6.0 25.9+32.4 10.5 0.012m
diagnosis
Gender Male 14 93.3% 21 50.0% 0.003x2
Female 1 6.7% 21 50.0%
Ischemic 15 100.0% 36 85.7% 0.290%x2
Subtype Hemorrhagic 0 0.0% 5 11.9% 0.385%
CVT 0 0.0% 1 2.4% 1.000x2
Conventional (+) 12 80.0% 23 54.8% 0.085%
risk factors Q) 3 20.0% 19 45.2%
Hypertension (+) 11 73.3% 19 45.2% 0.061x2
) 4 26.7% 23 54.8%
Diabetes mellitus (+) 3 20.0% 7 16.7% 0.771x2
) 12 80.0% 35 83.3%
Hyperlipidemia ) 2 13.3% 2 4.8% 0.281x2
) 13 86.7% 40 95.2%
Coronary artery disease ) 0 0% 1 2.4% 1.000%x2
) 15 100.0% 41 97.6%
Arrhythmia (+) 0 0% 5 11.9% 0.311x2
) 15 100.0% 37 88.1%
Valvular heart disease (+) 0 0% 0 0.0% 1.000x2
) 15 100.0% 42 100%
Stroke +) 1 13.2% 3 7.1% 1.000x2
) 14 86.8% 39 92.9%
Thyroid dysfunction (+) 0 0% 1 2.4% 1.000x2
) 15 100.0% 41 97.6%
Cerebrovascular Circulation
Not Classified 0 1
Anterior 11 73.3% 28 69.6% 0.972x2
Posterior 1 6.7% 8 16.1% 0.454x2
Anterior+Posterior 20.0% 5 14.3% 0.758x2
Hemispheres
Not Classified 1 2,4%
Unilateral 11 73.3% 30 71.4% 0.971x2
Bilateral 4 26.7% 11 26.2%
Metastasis (+) 7 46.7% 8 19.1%
) 7 46.7% 25 59.5% 0.164x2
Unknown 1 6.6% 9 21.4%
Mortality Exitus 7 46.7% 16 38.1% 0.561x2
Alive 8 53.3% 26 61.9%
Stroke-death periods 7.2+¥13.1 2.0 6.5+12.2 0.0 0.431m

CVT: Cerebral sinus venous thrombosis.

patients who were diagnosed with cancer after
stroke, whereas it was not detected in 7 patients
and no clear information could be obtained related
to one of the patients (Table II).

When the mortality of patients with cancer
and stroke was assessed, it was determined that
23 patients (40.4%) had been exitus. The duration
of death after having a stroke was determined to
be 6.7£12.3 months (0-50). When the death
periods after having a stroke in patients who were
diagnosed with cancer before and after having
stroke were compared, no significant difference
was determined.

When patients who were diagnosed with
cancer before and after stroke were compared, no
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significant difference was found in terms of age,
subtype of stroke, conventional risk factors,
circulation and hemisphere involvement, presence
of metastasis, and mortality (Table II).

DISCUSSION AND CONCLUSION

Cancer and stroke are diseases that have
common risk factors such as advanced age,
smoking, and obesity. The comorbidity of cancer
and stroke is becoming increasingly prevalent
because of the increasing number of elderly people
in the society and due to the fact that cancer
treatments increasing the risk of stroke and
accelerating the conventional stroke mechanisms
of cancer (13). In a study performed on stroke



patients, it was revealed that having an age over
65 was significantly associated with the presence
of active cancer (14). The mean age of patients
with cancer and stroke in our study was 67.5+13.8
years and no significant difference was
determined between stroke patients with and
without cancer in terms of age and sex. However,
in our study, the rate of females was determined to
be significantly higher in the group diagnosed with
cancer before having a stroke compared to the
group diagnosed with cancer after being
diagnosed with stroke (p=0.003). In this group,
there were breast cancer (11 patients), which was
the most common type of cancer among females,
and ovarian cancer (3 patients), which was the
second most common gynecological malignancy. In
a study, in which 25171 patients with breast
cancer were examined, 7% of them were
diagnosed with stroke during follow-up, and it was
not clearly revealed whether this increased risk
rose due to the breast cancer itself or due to the
treatment (15). Although we did not have clear
data regarding treatments provided to patients in
our study, we considered that better survival of
breast cancer compared to other cancers might
increase the possibility of stroke.

In the event of the coexistence of cancer and
stroke, the risk of developing stroke in the
presence of cancer has been revealed at different
rates in previous studies. It was found that stroke
developed in 15% of cancer patients concurrently
and 3.5% during the follow-up period (16-18).
When stroke patients were examined, diagnosis of
cancer was reported in 12% of 1274 stroke
patients in a study (19). Active cancer was
reported in 4.4% of patients presenting with acute
ischemic stroke (14). In our study, a lower rate
(1.8%) of comorbidity of cancer and stroke was
determined compared to the literature. We
consider that this lower rate is due to the fact that
follow-up of all 3098 stroke patients was not
performed in our center.

In cancer patients, stroke can be seen in
ischemic or hemorrhagic forms (12,20). The
incidence of ischemic infarctions in cancer and
stroke is similar to that of hemorrhagic stroke
(4,10,21). Ischemic strokes are more common
among patients with lymphoma and carcinoma,
while hemorrhagic strokes are more common
among patients with leukemia. Besides, cancers of
the small intestine, liver, renal, nervous system,
thyroid gland, endocrine glands, and connective
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tissue have been revealed as higher risk groups for
hemorrhagic stroke (20). It has been observed that
the risk of CVT is also increased in cancer patients,
particularly in hematological tumors. Cancer is
considered to be responsible for 8% of CVTs
(10,22). Contrary to the literature, it was found in
a previous study that 93% of patients with
comorbidity of cancer and stroke had ischemic
stroke (6). Similarly, in our study, ischemic stroke
was the most common with a rate of 89.4%,
whereas hemorrhagic stroke had an incidence of
8.8% and CVT had an incidence of 1.8%. Stefan et
al. reported the incidence of ischemic and
hemorrhagic stroke among 153 cancer patients at
%86 and 14%, respectively. It was similar with
non-cancer patients (19). Primary malignancies,
hematological parameters, type of cancer
treatments can effect subtypes of stroke. A clear
clustering for any cancer entity with ischemic or
hemorrhagic stroke subtypes could not be
detected. However, the sample size concerning
each tumour was small in our study.

Cancer and conventional stroke risk factors
might coexist. Even, it has been considered that
cancer accelerates the occurrence of these risk
factors and directly causes stroke in a certain
group (23). Conventional vascular risk factors of
stroke patients with cancer have been revealed to
be similar to those of stroke patients without
cancer (19). The most common stroke risk factors
in the case of cancer and stroke comorbidity are
HT, HL, DM, AF, and smoking (18,24). In a previous
study, it was reported that HT and HL were less
common in the stroke patients’ group with cancer
compared to the stroke group without cancer (25).
A literature review reported that patients with
cancer are subject to the same risk factors for
stroke as the general population (26). Similarly,
Stefan et al. reported that stroke risk factors do
not significantly vary between cancer and non-
cancer patients (19). An other study reported that
age and hypertension are important risk factors
for stroke and trans ischemic attack in patients
with breast cancer (27). In our study, the presence
of conventional risk factors for stroke, DM, and
CAD were found to be significantly higher in stroke
patients without cancer compared to stroke
patients with cancer. This suggests that the odds
for cancer presence in the etiology is higher in
stroke patients who do not have an underlying
conventional risk factor. Also, our results thoughts
that cancer induces stroke independent of
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conventional risk factors for stroke. Investigations
of the pathophysiological mechanism of stroke
induced by cancer must be performed with
detailed analyses.

When the cerebrovascular system circulation
was assessed, less posterior system involvement
and multiple arterial regional involvement were
reported among cancerous strokes in a previous
study (25). Bilateral involvement and anterior-
posterior system involvement are remarkable in
strokes that occur as the first symptom of cancer
(28). In our study, no difference was determined in
terms of cerebrovascular circulation involvement.
The bilateral hemisphere involvement rate was
found to be significantly higher in the stroke with
cancer than the stroke without cancer, in our
study. (p=0.012)

The duration between cancer and stroke
diagnoses is varying in previous studies. In a
previous study, the risk of ischemic and
hemorrhagic stroke in the first 6 months following
the diagnosis of cancer was revealed to be 1.6 and
the SIR rate was 2.2 (20). Ischemic stroke rate was
reported in 7% of patients with Hodgkin
lymphoma during the 17.5-year follow-up period
(29). It has been revealed that the risk of stroke
peaked in 3 months among males and 6 months in
females following the diagnosis of lung cancer, and
the odds of stroke decreased within 1 year among
males and 2 years among females after diagnosis
(30). In our study, the mean duration between
cancer and stroke diagnoses in stroke patients
diagnosed with cancer was determined to be
25.94£32.4 months. On the other hand, in our study,
6 patients were diagnosed with cancer
concurrently with stroke, while 9 of them were
diagnosed with cancer in the follow-up period
after having a stroke, and the mean duration
between stroke and cancer diagnosis was
determined to be 5.2+4.9 months. This duration
suggests that the diagnosis of cancer might be
missed in patients with acute stroke etiology and
stroke may be the first symptom of cancer.
Particularly, the fact that the duration is less than
1 year suggests that the cancer-stroke association
is not coincidental. Hence, outpatient follow-up of
patients after having a stroke should also be
assessed from this point of view. Similarly, the first
stroke was found to be at its highest level 0.5 years
before and after cancer diagnosis (31).

The most common cancer diseases with
stroke have been revealed to be urogenital, breast,
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and gastrointestinal malignancies (19). A higher
incidence of stroke has been reported among
patients who have been diagnosed with lung,
pancreatic, colorectal, breast, and prostate cancers
(32). In our study, the most common cancer types
were breast, colon, stomach, and rectal cancers.

Zoller et al. revealed a higher risk of
hemorrhagic and ischemic stroke in the presence
of metastases (SIR 2, 1.5), (20). In our study, the
presence of metastasis was detected in 15 patients
(26.3%). No significant difference was determined
between having metastasis or not.

The mean survival was found to be shorter in
patients with cancer-related stroke (25). In our
study, the mortality of patients with cancer and
stroke was 40.4%, and the duration of death after
having stroke was determined to be 6.7.+12.3
months (0-50).

The limitations of the study are that the
laboratory results and detailed neurovascular
imaging results of the patients could not be
assessed. Since all data could not be accessed due
to the change made in the hospital database, the
laboratory values of the patients were not
examined. Since the treatments such as surgery,
chemotherapy, or radiotherapy applied to the
patients who were followed up in different
centers, clear information could not be obtained
and could not be clearly stated in our retrospective
study. Detailed studies to be performed with the
addition of these parameters would be able to
reveal more clearly the correlation between stroke
and cancer.

Guidelines are particularly needed for stroke
prevention, identification, and management in
cancer patients (7). A subgroup of stroke patients
who would benefit greatest from the cancer
patient group should be identified and a screening
should be planned for them. Early diagnosis of
cancer by screening facilitates the treatment
decision for secondary stroke prevention through
providing the detection of cancers that can be
treated. Systematic studies are needed for the
patients to be screened and the tests to be utilized.
Treatment for the coexistence of cancer and stroke
must be performed in an integrated manner by
neurology and oncology specialists with a multi-
disciplinary approach (23).

Previous studies generally have analyzed
patients who had a stroke with a cancer diagnosis.
The evaluation of patients who were diagnosed
with cancer concurrently with having a stroke or



in the follow-up period after having a stroke is
remarkable regarding the contribution of our
study to the literature. It is considered that cancer
might be encountered during or after the
etiological investigation of the stroke patient,
specifically in the first year, as well as the known
cancer diagnosis in the history of stroke patients.

The absence of conventional risk factors for
stroke and bilateral hemisphere involvement
should make us think of the coexistence of cancer
and stroke.
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