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Abstract  
Introduction: Repolarization abnormalities such as prolongation of QT interval and changes in ST segment 
and T wave are the most usual electrocardiogram (ECG) changes in patients with intracranial hemorrhage 
(ICH). It has recently been recommended that prolonged QTc interval raises the risk of death due to malignant 
ventricular arrhythmias or sudden cardiac death.  
Objective: The goal of this study was to evaluate the relationship between QT interval and death in patients 
with ICH.  
Method:	This cross-sectional study was performed on patients with ICH who referred during 2015-2017 to 
Poursina Hospital, Rasht, Iran. The QT interval was manually measured based on the BAZETT formula. Max QT 
and Max QTc and QT dispersion were the variables evaluated by the ECG of the patients. The outcome under 
the study was the death or survival of patients during hospitalization. 
Results:	Finally, 466 cases with the mean age of 69±12 years were studied of whom	68.7% were male. The 
average QT-Max interval was 350.4±56.5 milliseconds, and the average QTc-Max was 583.6±57.6 msec. 
Totally, 22.7% of the patients died. There was a signi icant statistical relationship between QTc-MAX and death 
(p=0.001). However, there was no statistically signi icant relationship between QT-MAX and the outcome 
(p=0.593). 
Conclusion:	It is likely that, prolonged QT interval is correlated with in-hospital mortality of patients with ICH. 
Therefore, it can be expected that assessing ECG abnormalities, especially prolonged QTc could be valuable in 
these patients. 
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INTRODUCTION
Spontaneous intracranial hemorrhage (ICH) is the 
main cause of 4 to 15% of acute stroke cases and 
also the most fatal form of this disease (1). The 
incidence of electrocardiogram (ECG) changes in 
patients with ICH is reported between 14 to 35% 
and repolarization abnormalities such as 
prolongation of QT interval and changes in ST 
segment and T wave are the most common ones (2-
4).  
The mechanism through which stroke and ICH 
results in ECG abnormalities is still unknown. 
However, there is evidence that reveals that the 
ECG changes related to stroke are somehow an 
indicator of the disordered autonomic system 
which is due to an increase in the sympathetic 
activity of the autonomic nervous system (5). It has 
been suggested that prolonged QT increases the 

risk of death due to malignant ventricular 
arrhythmias or sudden cardiac death (6). The 
relationship between prolonged QT and mortality 
rates in ICH patients has been reported in a limited 
number of studies (4, 7). 
Meanwhile, studies related to ECG findings 
associated with the central nervous system events 
mainly focus on subarachnoid hemorrhages (8). 
Unclear outcomes were reported in some studies, 
while some others showed that QT intervals in 
stroke victims were significantly longer than those 
who survived, which means the risk of death 
increases in presence of prolonged QT interval (9-
11). Therefore, this research was performed to 
assess the possible relationship between 
prolonged QT and the outcome of death in ICH 
patients admitted in emergency department (ED). 


