
ABSTRACT 

Due to demographic changes leading to population ageing and changes in the distribution              

of risk factors, stroke has become a growing clinical, social and economic health problem.              

Cardiovascular diseases have long been known as the main modifiable causes of ischaemic             

stroke. At the same time, there is increasing research on the influence of ischaemic changes in                

the brain on the circulatory system. The elucidation of unpredictable and sudden changes in              

this system in the acute phase of stroke, which are often the result of interactions between the                 

heart and brain, will enable better understanding of these interactions and possibly lead to              

new diagnostic and therapeutic approaches. 

This problem was the inspiration for my research, whose practical goal was to determine               

the most common types of cardiovascular abnormalities in the acute phase of ischaemic             

stroke and to classify them as disorders that cause stroke or disorders of neurogenic              

aetiology. 

The study included 96 patients (48 women and 48 men) with acute ischaemic stroke               

lasting < 24 hours, admitted to the Department of Neurology of the John Paul II Hospital in                 

Zamość. The average age of the patients was 71.85 ± 11.15 years (Me = 73.00). 

The following tests were planned in all patients:  

- thorough in-hospital analysis with assessment of risk factors, the patient’s clinical           

condition, ECG examination on days 1 and 7 of hospitalization, and RR measurement             

every 12 hours for the first 7 days. The severity of stroke was assessed according to                

the NIHSS scale on admission and on the 7th day of treatment. The modified Rankin               

scale (mRS) was used to assess the patients’ functional state before the stroke and              

upon discharge. 

- computed tomography to assess damage to central nervous system structures on           

admission and on day 7 (+/−2) of hospitalization  

- two 48-hour Holter monitor tests using three Holter leads to assess the type and              

frequency of cardiac arrhythmia  

- echocardiographic examination performed within 72 hours after admission to assess          

the anatomical structures of the heart, including the walls and valves, and blood flow              

in the atria and ventricles 



- assays of the level of selected cardiac biomarkers in the blood: troponin I (cTnl) on               

days 1, 2, 3, 5 and 7 of hospitalization and brain natriuretic peptide (BNP) on days 1                 

and 7 of hospitalization 

The following results were obtained: 

Hypertension was the most common modifiable risk factor for ischaemic stroke, present in             

nearly 80% of patients. Hyperlipidaemia and atrial fibrillation were the next most common             

risk factors, with more than 35% frequency. In nearly a third of the subjects, risk factors                

included coronary heart disease or previous myocardial infarction, previous stroke or TIA,            

nicotinism, and obesity. Among the causes of ischaemic stroke, the most common were             

cardioembolic complications and factors of unknown aetiology. Among ischaemic stroke          

syndromes according to OCSP, the most common was partial anterior circulation infarct            

(PACI), followed by total anterior circulation infarct (TACI) and lacunar stroke (LACI). 

The assessment of cardiovascular parameters revealed significant statistical        

differences in systolic (SBP), diastolic (DBP) and mean (MAP) blood pressure depending on             

the day the measurement was made. These differences were noted on all test days in               

comparison to the measurement made immediately after admission. SBP, DBP and MAP            

were highest on admission and on the first day of hospitalization, and gradually declined over               

the next seven days of observation. Above-normal SBP values were recorded in over 86% of               

patients, and elevated DBP valuesin 58%. Normal diastolic pressure was observed in most              

patients as early as the second day, while systolic pressure remained elevated in half of the                

patients even on the seventh day. SBP, DBP and MAP on admission to the hospital and on                 

the first day of hospitalization did not differ significantly depending on the clinical stroke              

syndrome according to the OCSP classification. The only exception was SBP on the first day               

after admission, which was significantly higher in patients whose clinical stroke syndrome            

was classified as PACI. 

Measurement of cardiac enzymes showed that the percentage of patients with elevated             

serum cTnI levels increased slightly on each of the first three days. On the first day it was                  

above normal in 10% of patients, on the second day in 16%, and on the third day in 17%,                   

after which it gradually decreased. A downward trend was noted for BNP concentrations on              

days 1 and 7. Above-normal BNP on the first day was noted in 56% of patients, and on the                   

seventh day in 45%. With regard to specific clinical stroke syndromes according to the OCSP               

classification, among the cardiac biomarkers only cTnI concentration on the second and third             



day of hospitalization was statistically significantly higher in patients whose stroke was            

classified as TACI. Both cTnI and BNP levels showed statistically significant differences            

depending on specific stroke aetiology according to the TOAST classification in patients with             

cardioembolic stroke, while on the second and third day after admission it was significantly              

higher in patients diagnosed with cardioembolic stroke or stroke of unknown aetiology. The             

BNP level on both the first and seventh day after admission was significantly higher in               

patients with cardioembolic stroke. With regard to the size of the ischaemic focus, among              

cardiac biomarkers only the cTnI level measured on the second and third days was              

statistically significant higher in patients with a large stroke. Regarding the location of the              

ischaemic focus, serum cTnI levels on the second and third day after admission were              

significantly lower in patients with stroke located in deep structures. 

Analysis of the electrocardiogram and monitoring of cardiac function by the Holter            

method showed that sinus rhythm occurred in more than 72% of patients, while atrial              

fibrillation attacks were recorded only in the first Holter monitoring test in 6% of patients.               

Persistent atrial fibrillation was found in 27% of subjects. The mean heart rate in both tests                

was above 70 bpm. Significantly statistically higher mean heart rate values were found in the               

first Holter test than in the second. The mean heart rate was significantly higher in both the                 

first and second test in patients with TACI and in those with cardioembolic stroke. AV block                

was significantly more common in patients who were diagnosed with stroke of undetermined             

aetiology according to the TOAST classification. Among the parameters assessed in the basic             

ECG, there was a near-significant trend in the differences in the distribution of the incidence               

of ST depression depending on the day the ECG was performed. ST depression was more               

common on the first day. On the seventh day it was observed less frequently in patients                

whose ischaemic focus was located in deep structures, and not at all in the case of an                 

ischaemic focus classified as small. 

The left ventricular ejection fraction (EF%) was reduced in about one third of             

patients. In most cases it was a mild form of dysfunction, while severe dysfunction was the                

least common. The left ventricular ejection fraction was significantly lower in patients with             

cardioembolic stroke. The area of the left atrium of the heart (LA) was increased in 62% of                 

patients. Regarding the aetiology of stroke according to the TOAST classification, LA            

enlargement was statistically significantly more common in patients with cardioembolic          

stroke. This group of patients also had the largest LA area. 



I also assessed the correlations between selected cardiovascular parameters and stroke           

severity according to the NIHSS scale on admission to hospital as well as disability according               

to the mRS scale on the day of discharge. 

Statistically significant, moderately strong positive correlations were found between the           

NIHSS score on admission and the mean heart rate in the first and second Holter test, as well                  

as between the NIHSS score on admission and the cTnI concentration on the third day. There                

were also statistically significant weak positive correlations between the NIHSS score on            

admission and the BNP concentration on the first and seventh days and between the NIHSS               

score on admission and the cTnI concentration on the first and second days. 

Statistically significant, moderately strong positive correlations were found between the mRS           

disability score assessed on the day of discharge and the average heart rate measured in the                

first and second EKG Holter test, as well as between the mRS disability score assessed on the                 

day of discharge and cTnI concentration on the second and third day. There was also a weak                 

positive correlation between the mRS disability score on the day of discharge and BNP              

concentration on the first and seventh days, as well as between the mRS disability score on                

the day of discharge and the cTnI concentration measured on the first day. 

The assessment of cardiovascular parameters in patients in the acute phase of            

ischaemic stroke confirms the occurrence of a number of functional anomalies, whose            

cause-and-effect relationships are not always clear or easy to determine. 

- The category of causes of ischaemic stroke, we should consider cardiac arrhythmia in             

the form of atrial fibrillation, increased frequency of atrioventricular block in strokes            

of unknown aetiology, a low left ventricular ejection fraction, increased left atrial            

area, and increased troponin and BNP levels on the first day of cardiogenic stroke. 

- In the category of consequences, we can consider an increase in blood pressure on the               

first day of stroke, a gradual, transient increase in troponin concentration within the             

first three days of the onset of stroke, which is dependent on the size of the ischaemic                 

focus, changes in ST segment morphology on the first day of stroke, increased heart              

rate, and paroxysmal atrial fibrillation, observed only on the first three days of stroke. 

- Major adverse cardiac events are most common within the first three days of             

ischaemic stroke and affect the short-term degree of disability in patients.  

- Myocardial dysfunction is most often observed in patients with large ischaemic stroke            

and stroke affecting cortical structures.  



- The incidence of myocardial dysfunction is highest in patients with cardioembolic           

stroke or stroke of undetermined aetiology.  

- A severe neurological condition expressed using the NIHSS and mRS scales           

correlates with increased heart rate and increased levels of cardiac enzymes. 

- Monitoring of heart rate and cardiac biomarkers in patients on the first few days of the                

acute phase of ischaemic stroke may have prognostic significance. 

- The weakest interactions on the brain-heart axis are observed in ischaemic stroke            

resulting from small vessel disease. 

- Extended cardiology diagnostics can be helpful in identifying cardiac aetiology of           

stroke in patients with embolic stroke of undetermined source (ESUS). 

 

 


