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ABSTRACT

INTRODUCTION: Ischemic stroke is the most common disability worldwide and the second most common cause of mortality.
One of the major causes of mortality in patients with ischemic stroke is cardiac complications. However, high levels of
troponin may be caused in patients with ischemic stroke and many of the systemic diseases that has a risk for the stroke. In
this study, we aimed to investigate troponin levels of stroke patients who were treated with mechanical thrombectomy and
the resulting risk factors for stroke, mortality and physical dependence at the end of the third month in tandem and M1
occlusions.

METHODS: In this study, troponin values are examined retrospectively in stroke patients with tandem occlusion of the
anterior circulation and middle cerebral artery M1 occlusions, who were treated between January 2015 and February 2019.
SPSS Windows 23 package program was used in the statistical analysis of the data obtained from the study. Troponin values
in tandem and middle cerebral artery occlusion were compared with chi-square method. Results were evaluated at 95%
confidence interval and p<0.05 level of significance.

RESULTS: When the mortality rates between tandem and MCA occlusions were examined at the end of the third month,
mortality rates were higher in tandem occlusions and there was a statistically significant difference between the two groups
(p: 0.027). There was no significant difference between tandem and MCA occlusions in terms of troponin values (p: 0.63).
Patients with troponin values above 0.028 ng / mL had significantly higher mortality at 3 months.

DISCUSSION and CONCLUSION: There is a relationship between mortality and elevation of troponin levels in patients who had
tandem and MCA occlusions. However, there was no difference between tandem and MCA occlusions in terms of troponin
values significantly. There is a need to further study the impact of ischemic stroke on troponin levels with randomized,
controlled studies.

Keywords: Tandem occlusion, middle cerebral artery occlusion, troponin level, endovascular treatment, ischemic stroke,
mechanical thrombectomy.

MEKANIK TROMBEKTOMI iLE TEDAVIi EDIiLEN iZOLE ORTA SEREBRAL ARTER VE ON SiSTEM TANDEM
OKLUZYONU OLGULARINDAKI TROPONIN DUZEYLERININ KARSILASTIRILMASI

OZET

GIRIS ve AMAC: iskemik inme tiim diinyada en sik sakatlik birakan ve ikinci siklikta mortaliteye neden olan hastaliktir.
iskemik inme geciren hastalarda mortalitenin énemli nedenlerinden biri de kardiyak komplikasyonlardir. Troponin, akut
miyokard infarktiisiiniin tanisinda ve akut koroner semptomlar: olan hastalarin risk siralamasinda kullanilan yiiksek
duyarlihg ve 6zgilinliigii olan bir belirtectir. Bununla birlikte, iskemik inmeli hastalarda troponin yiiksekligine inme i¢in risk
olusturan sistemik hastaliklarin bircogu neden olabilmektedir. Biz ¢calismamizda mekanik trombektomi ile tedavi ettigimiz
tandem okliizyonlar ve orta serebral arter M1 okliizyonlarindaki troponin seviyelerini, inme risk faktdrlerini, ticiincii ay
sonundaki mortalite ve fiziksel bagimlilig1 incelemeyi amagladik.

YONTEM ve GERECLER: Calismada Ocak 2015- Subat 2019 yillar1 arasindan hastanemize basvuran ve mekanik trombektomi
ile tedavi edilen 6n sistem tandem okltizyonlar ile orta serebral arter M1 okliizyonlarinin bagvuru anindaki troponin degerleri
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retrospektif olarak incelendi. Calismada elde edilen verilerin istatistiksel analizinde SPSS ( Statistical Package for Social
Sciences) Windows 23 paket programi kullanildi. Tandem ve orta serebral arter tikanikligindaki troponin degerleri ki-kare
yontemi ile karsilastirildi. Sonuglar %95°lik gliven araliginda, anlamhlik p<0,05 diizeyinde degerlendirildi.

BULGULAR: Tandem ve MCA okliizyonlar1 arasinda 3. ay sonunda mortalite oranlar1 incelendiginde, tandem okliizyonlarda
mortalite oranlar1 daha yiiksekti ve iki grup arasinda istatistiksel olarak anlaml farklilik bulunmaktaydi (p: 0.027). Tandem
ve MCA okliizyonlar arasinda troponin degerleri agisindan anlamh farkhlik bulunmadi (p: 0.63). Troponin degerleri 0.028
ng/mL lizerindeki hastalarda anlamli oranda 3. aydaki mortalite daha yiiksekti.

TARTISMA ve SONUC: Genis damar okliizyonuna sebep olan 6n sistem tandem okliizyon ve MCA okliizyonlarinda troponin
degerlerindeki yiikseklik ile mortalite arasinda anlamh bir iliski bulunmaktadir. Ancak tandem okliizyonlar ve MCA
okliizyonlar1 arasinda troponin degerleri agisindan anlamli bir farkhihk saptanmamistir. iskemik inme ve troponin iligkisi
lizerine randomize kontrollli, daha ¢ok hasta sayisi igeren ve inme subtiplerine gore incelemenin yapildig1 prospektif
¢alismalara ihtiya¢ vardir.

Anahtar Soézciikler Tandem okliizyon, orta serebral arter okliizyonu, troponin seviyesi, endovaskiiler tedavi, iskemik inme,

mekanik trombektomi.

INTRODUCTION

Ischemic stroke is a disease which causes
disability the most often throughout the world,
followed by mortality as second most often. One of
the major causes of mortality in patients with
ischemic stroke is cardiac complications. (1)

Troponin is a marker which has a high
sensitivity and specificity used in the diagnosis of
acute myocardial infarction and risk assessment of
patients with acute coronary symptoms. Ischemic
stroke and concomitant risk factors in these
patients can increase troponin. Many studies were
conducted recently regarding increased troponin in
ischemic stroke (2). In these studies, two main
reasons for increased troponin in ischemic stroke
patients come to the fore. The first is increased
troponin due to ischemic myocardial injury
(tachyarrhythmias, hypertensive crisis, respiratory
dysfunction, etc.) and the second is due to non-
ischemic myocardial injury (increased
sympathoadrenal activity, etc) (3,4). The
pathophysiology of troponin elevation in ischemic
strokes is not yet clearly understood. Different
results were reported between troponin elevation
and stroke prognosis (1,4,5). In this study, we
aimed to investigate chitroponin levels, stroke risk
factors, mortality and physical dependence at the
end of the third month in tandem occlusions and
middle cerebral artery M1 occlusions that we
treated with endovascular treatment.

MATERIAL AND METHODS

In this study, the troponin values, at the
admission moment, of the anterior system tandem
occlusions (atherosclerotic and dissection) and
isolated middle cerebral artery M1 occlusions
admitted to our hospital between January 2015
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and February 2019 and treated by mechanical
thrombectomy were evaluated retrospectively. A
total of 59 patients were included in the study. The
patients diagnosed with acute myocardial
infarction were excluded from the study. In all
patients, hemorrhagic stroke and other causes that
fall within the scope of stroke differential diagnosis
were excluded using CT.

The assent of Gaziantep University, Faculty of
Medicine, Ethical Committee of Clinical Researches
dated 03.04.2019 numbered 2019/162 was
received for the study.

Serum Troponin I values were obtained from
venous blood samples taken at the time of
admission of patients to the acute ischemic stroke
clinic. Patients were evaluated for stroke risk
factors, stroke weight and side, and modified
rankin scale at the end of the third month.

The National Institute of Health Stroke Scale
(NIHSS) was used to assess stroke weight and the
Modified Rankin Scale (mRS) was used as a
prognostic marker.

Electrocardiography (ECG) recordings of each
patient were examined and ECG findings were
recorded. In addition, patients with signs of
ischemic heart disease on ECG and arrhythmia
other than atrial fibrillation (AF) were excluded
from the study. Echocardiography and cardiac
examination results of each patient were evaluated
by cardiology department.

SPSS (Statistical Package for Social Sciences)
Windows 23 package program was used for the
statistical analysis of the data obtained from the
study. Troponin values in tandem and middle
cerebral artery occlusion were compared using chi-
square method. Results were evaluated at 95%



confidence interval and the significance was
evaluated at p <0.05 level.

RESULTS

44 (74.6%) out of 59 patients included in the
study were patients with MCA occlusion and 15
(25.4%) thereof were patients with tandem
occlusion. Average age of all patients was 62.5
+12.2. 32 (54.2%) of all patients were female, and
their admission NIHSS score was 18 * 4.6, 35
(59.3%) of patients admitted with right side
weakness and 13 (22%) of patients received IV
thrombolitic treatment after admission. The mRS
score at the end of 3rd month was 6 in 25 /42.2%)
of patients. The mRS score for 26 (44.1%) patients
out of all at the end of 3rd month was mRS<3 and
they had low physical dependence (Table I and II).

When the mortality rates were examined
between the two groups at the end of the third
month, there was a mortality of 10 (66.7%) in
tandem occlusions and 15 (34.1%) in MCA
occlusions, and there was a statistically significant
difference between the two groups (p: 0.027).

Troponin levels were found as 0.55 + 3.93
ng/mL in both groups. No significant difference was
found between tandem and MCA occlusions in
terms of troponin values (p: 0.63) (Mann-Whitney
U test) (Table III).

Mortality was observed in 10 (66.7%) of 15
patients whose troponin level was greater than
0.028 ng/mL in 3rd month, while for the patients
whose troponin level was under that value, the
mortality was observed in 15 patients (34.1%) in
3rd month. Patients with troponin values above
0.028 ng/mL had statistically higher mortality in 3
month (p = 0.027) (Chi-square test).

DISCUSSION

Troponin elevation in patients with ischemic
stroke was reported to range from 5-34% in
several studies. Characteristically, chest pain,
epigastric pain, pain spreading to the arm are
complaints in patients with acute myocardial
infarction, while some patients have atypical
symptoms and even silent ischemia cases can be
seen. From this perspective, troponin elevation or
similarity of complaints can be seen also in stroke
patients (6).

Although not fully understood, non-ischemic
neurogenic myocardial damage in stroke patients is
thought to result from increased sympathetic
activity resulting from cortical-induced autonomic

Troponin levels in tandem and MCA occlusions

Table 1. Distribution of demographic data of
patients by occlusion site.

ite of lusi
Demographic and Site of Occlusion

follow-up data MCA Tandem
N(%) N(%) P*
Atrial Fibrillation 15(789) 4(2L.1) 0595
Hypertension 29(85.3) 5(14.7) 0.027*

Smoking 9 (60) 6 (40) 0.133

Diabetes 14(56)  11(44)  0.05
Coronary artery disease 13(81.3) 3(18.8) 0.473
Hyperlipidemia 17 (73.9) 6(26.1) 0.925
Third month mRS<3 22(84.6) 4(15.4) 0.116
Mortality in 3 month 15 (60) 10 (40) 0.027*

*Chi-square test

Table II. Laboratory, imaging and clinical data of
patients at the moment of admission by occlusion
site.

Site of Occlusion

Admission values of MCA Tandem

patients Mean * SD Mean * SD p*
CT aspect score 9.25+0.9 72+1.4 0.053
Admission NIHSS 16.5+3.3 22.7+4.6 0.051
Glucose 172.8+76.1 163.6 + 64 0.696
Leucocyte 9831+3845 11790 +4076 0.828
Platelet 2629+ 77.8 246.4 +50.4 0.052
Hemoglobin 125+1.8 141+ 1.6 0.382
Creatinine 0.8 +0.3 0.7 +0.1 0.141

*Mann Whitney U test

Table III. Comparison of troponin values and
occlusion site of patients.

Site of Occlusion N Mean SD
T . MCA 44 0,72 4,55
roponin Tandem 15 0,05 0,13

Mann-Whitney U test (p: 0.63)

imbalance, leading to cardiac contractile band
necrosis (7).

In another study, it was reported that
catecholamine increase and activation of the
sympatho-adrenal system significantly contribute
to myocardial damage in stroke patients (3).

The pathophysiology of troponin elevation in
ischemic stroke is not fully elucidated yet
Troponin elevation in stroke patients may occur
due to numerous causes such as congestive heart
failure, chronic renal failure, chronic obstructive
pulmonary disease, pulmonary embolism, sepsis,
atrial fibrillation. However, current studies suggest
that troponin elevation in stroke patients may have
a prognostic value on mortality independent from
acute myocardial infarction and renal failure (1).

In a meta-analysis made regarding the
prediction of troponin elevation on mortality in
stroke patients, it was suggested that cardiac
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troponin increases at the time of first admission
may be effective in determining the risk of
premature death in stroke patients (1).

In other studies investigating the association
of cardiac troponin increases with poor prognosis
and mortality, the mortality at the end of 30 days in
stroke cases with increased troponin was found
significantly high (1,8,9,10). The long-term
mortality result was also investigated in a separate
study (3-year period) and the mortality was found
higher in the patients with increased troponin at
the time of admission. In acute stroke cases with
increased troponin, both short- and long-term
mortality was reported to be higher than in the
group without increased troponin (11,12). Also in
our study, the mortality rate was observed
statistically significantly higher at the end of the
third month in cases with troponin values greater
than 0.028 ng/mL (p = 0.027). However, no
comparison was made because of the small number
of tandem and MCA patient groups.

According to another study evaluating the
relationship between troponin elevation and
ischemic stroke, it is suggested that troponin I
levels in patients with ischemic stroke may be seen
independently of a cardiac disease, but generally,
troponin I levels higher than 2 ng/mL are not
associated with acute ischemic stroke, and a
comprehensive assessment of coronary artery
disease in these patients is recommended (7).

In another meta-analysis, cardiac troponin
elevation was also reported to be associated with
increased risk of late cerebral ischemia and death
in patients with spontaneous subarachnoid
hemorrhage (13). In a study conducted by Xu et al,,
troponin elevations were found to be associated
with intracranial herniation in patients followed up
with intracerebral hemorrhage. It was stated that
the possibility of cerebral herniation should be
considered in patients with large hematoma and
troponin elevation (14).

In only two recent studies, it was reported that
elevated troponin levels may be a marker of
coronary atherosclerotic plaques in acute stroke
patients. However, there are conflicting results in
other studies. @ The general opinion is that
autonomic dysfunction due to catecholamine
discharge causes cardiac impairment (5,15,16).

In Trelas study, in which stroke patients were
also evaluated in terms of coronary angiography,
the patients admitted to the stroke clinic with
elevated troponin (TcT:> 0.05 ng/1) were compared
to patients with acute coronary syndrome without
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ST elevation. Among the patients with troponin
elevation, 85% coronary lesions were detected in
patients with acute coronary syndrome without ST
elevation, and in 7 (24%) of 29 patients with
troponin elevation, a coronary lesion (more than
50% stenosis) was found, and two-fold higher
levels of troponin was found in these patiens than
those without any coronary artery lesions (17). In
this study, one reason for troponin elevation in
acute stroke patients was stated to be simultaneous
coronary artery embolism and the other cause was
myocardial damage due to autonomic imbalance
caused by catecholamines, when renal impairment
is excluded (18). Also in the Trelas study and the
study conducted by Meyer et al, when the
relationship between troponin increase and brain
imaging was examined, it was reported that
especially right-sided insular lesions were found
have caused cardiac damage by disruption of
autonomic balance and increased sympoto-adrenal
activity (18,19,20). In the TRELAS sub-study, it was
stated that noninvasive cardiac MRI could also
provide useful information to identify stroke
patients with or without acute coronary syndrome
(21). In our study, no statistically significant
relationship was found between the stroke side and
elevation of troponin.

Although there was a significant relationship
between increased infarct volume and increased
troponin volume in some studies comparing
troponin increase with infarct volume in acute
stroke patients, this relationship could not be found
in a study in which more patient groups were
included. Therefore, there is no clarity on this
subject according to current studies (6). In our
study, when troponin values were compared
between anterior system tandem occlusions and
isolated MCA occlusions, no significant difference
was found between the two groups.

Current data support the view that the
troponin elevation in stroke patients is a secondary
response to the development of myocardial
ischemia triggered by the systemic response (such
as increased catecholamine) resulting from
intracranial injury (infarct, hematoma, cerebral
edema, etc.) rather than the occlusion site and the
affected cerebral area.

There is a need for randomized controlled
prospective studies on the relationship between
ischemic stroke and troponin that include more
number of patients and in which examination is
made according to sub-types of stroke.

As conclusion, elevated troponin can be seen



in acute ischemic stroke patients with large vessel
occlusion who admit to emergency department. In
cases with elevated troponin, it may be necessary

to follow-up this value to exclude underlying
cardiac pathology.
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