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ABSTRACT 
 
OBJECTIVE: Acute ischemic stroke is an emergency which can be treated by intravenous thrombolytic treatment in the 
first 4.5 hours. The most important complication effecting prognosis of intravenous thrombolysis is the symptomatic 
intracerebral hemorrhage. The aim of our study is to determine the risk factors of intracerebral hemorrhage due to 
intravenous thrombolytic treatment. 
METHODS: In our study, 12 patients with intracerebral hemorrhage due to intravenous thrombolytic therapy hospitalized 
in Neurological Intensive Care Unit between 2009-2014 were revised retrospectively. 
RESULTS: Twelve patients who had intracerebral hemorrhage due to thrombolytic treatment were included. Nine of the 
cases (75.0%) had asymptomatic intracerebral hemorrhage, whilst 3 (% 25.0) had symptomatic intracerebral 
hemorrhage. 
CONCLUSION: There were many studies aiming to put forth the risk of intracerebral hemorrhage associated with 
intravenous thrombolytic therapy. Advanced age, body weight > 95 kg, the history of diabetes mellitus and hypertension, 
the use of antiaggregant agents, symptom-treatment interval, hyperglycemia at the time of arrival, high value of the 
National Institutes of Health Stroke Scale, the presence of dense artery in first cranial computerized tomography, the size 
of the ischemic infarct were determined as risk factors. Also, our results showed that hyperglycemia and high blood 
pressure was associated with parenchymal hemorrhage. 
Keywords: Ischemic stroke, neurological intensive care, parenchymal hemorrhage, symptomatic intracerebral 
hemorrhage, thrombolytic therapy. 
 

AKUT İSKEMİK İNMEDE İNTRAVENÖZ TROMBOLİTİK TEDAVİYE BAĞLI İNTRASEREBRAL HEMORAJİ 

ÖZET 
 
AMAÇ: Akut iskemik inme intravenöz trombolitik tedavi ile ilk 4,5 saatte tedavi edilebilen acil bir durumdur. İntravenöz 
trombolitik tedavide prognozu en çok etkileyen komplikasyon semptomatik intraserebral hemorajidir. Çalışmamızın 
amacı intravenöz trombolitik tedaviye bağlı intraserebral hemorajinin risk faktörlerini belirlemektir. 
GEREÇ ve YÖNTEM: Çalışmamızda 2009-2014 arasında Nöroloji Yoğun Bakım Ünitesinde intravenöz trombolitik tedaviye 
bağlı intraserebral hemoraji saptanan 12 hasta retrospektif olarak değerlendirildi. 
BULGULAR: İntravenöz trombolitik tedaviye bağlı intraserebral hemorajinin saptandığı 12 hasta dahil edildi. Olguların 
9’unda (%75,0) asemptomatik intraserebral hemoraji mevcutken, 3’ünde (%25,0) semptomatik intraserebral hemoraji 
gözlendi. 
SONUÇ: İntravenöz trombolitik tedavi ile ilişkili intraserebral hemoraji riskini ortaya koymak amacıyla birçok çalışma 
yapılmıştır. İleri yaş, vücut ağırlığı (>95 kg), hipertansiyon ve diyabetes mellitus öyküsü, antiaggregan kullanımı, 
semptom-tedavi zamanı, başvuru anında hiperglisemi varlığı, NIHSS değerinin yüksekliği, ilk kraniyal bilgisayarlı 
tomografide dens arter bulgusunun varlığı ve iskemik infarktın büyüklüğü risk faktörleri olarak belirlenmiştir. Bizim 
çalışmamızda ise hiperglisemi ve yüksek kan basıncı parankimal hemoraji ile ilişkili bulunmuştur. 
Anahtar Sözcükler: İskemik inme, nöroloji yoğun bakım, parankimal hemoraji, semptomatik intraserebral hemoraji, 
trombolitik tedavi. 
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INTRODUCTION 

 Acute ischemic stroke is an emergency which 
can be treated by recombinant tissue plasminogen 
activator (rt-PA) and intravenous (IV) 
thrombolytic treatment in the first 4.5 hours (1,2). 
The most important complication effecting 
prognosis of IV thrombolysis is the symptomatic 
intracerebral hemorrhage (SICH) (3,4). 
 Symptomatic intracerebral hemorrhage was 
defined as type 2 parenchymal hemorrhage (PH) 
causing a rise of 4 or more in the National 
Institutes of Health Stroke Scale (NIHSS) or death 
in the safe implementation of thrombolysis in Safe 
Implementation of Thrombolysis in Stroke 
Monitoring Study (SITS-MOST) (1).  
 Different studies showed many risk factors 
for intracerebral hemorrhage (ICH) associated 
with thrombolytic treatment such as clinical 
features of the patient, radiologic features of the 
infarct, the time and type of treatment given. It is 
important to choose the right patient for 
thrombolytic treatment in order to reduce the risk 
of ICH. The aim of this study is to determine the 
risk factors of ICH due to rt-PA treatment. 
 
MATERIAL AND METHODS 

 The data of 12 patients hospitalized in our 
Neurological Intensive Care Unit with ICH due to 
IV thrombolytic treatment between 01.06.2009 
and 15.09.2014 were revised retrospectively.  
 Patients applied the first 3 or 4.5 hours after 
the beginning of the symptoms and diagnosed as 
ischemic stroke were assessed for IV rt-PA. For 
suitable patients (no contraindications for rt-PA 
and known exact time of the symptoms) rt-PA was 
applied with a dose of 0,9 mg/kg. NIHSS was re-
measured 24 hours after the end of the treatment 
and the presence of ICH was investigated with 
cranial computerized tomography (CT). 
 The age, sex, the time interval between the 
beginning of the symptoms and the hospital arrival 
time (symptom-to-door time), the time interval 
between the beginning of the symptoms and the IV 
rt-PA treatment (symptom-to-needle time), the 
presence of heart failure (HF), atrial fibrillation 
(AF), the use of antiaggregant agents or 
anticoagulants, the levels of blood glucose and 
blood pressure before the rt-PA treatment were 
noted in cases with ICH after the thrombolytic 
treatment. 
 
Turkish Journal of Cerebrovascular Diseases 2017; 23 (1): 17-20 

 

 
 The presence of ICH was defined by European 
Cooperative Acute Stroke Study  (ECASS) I and II 
radiologically (Table 1) (4,5). The symptomatic 
feature of the hemorrhage was determined 
according to the criteria of SITS MOST (1). 
 
Table 1. The definition of intracerebral 
hemorrhage by ECASS I and II (4,5).  

HI*: Petechial infarct with no occupying lesion 
HI-1: Little petechial hemorrhages along the border of the 
infarct  
HI-2: Petechial hemorrhages intervening in the infarct area 
PH-1†: Hematoma covering <30% of the infarct area and 
minimal mass effect 
PH-2: Hematoma covering >30% of the infarct area and mass 
effect 
*HI: Hemorrhagic infarct, †PH: Parenchymal hemorrhage 

RESULTS 

Among 12 patients with mean age of 62.5 ± 
8.74 and age range between 55 and 79, 8 were 
male (66.7%) and 4 were female (33.3%).   

The symptom-to-door time, the symptom-to-
needle time, the presence of HF, AF, the use of 
antiaggregant agents, the levels of blood glucose 
and blood pressure before the rt-PA treatment,  
the presence of dense middle cerebral artery and 
early ischemic findings were presented in Table 2. 

 
Table 2. The clinical features of the patients. 
 

    Patients (n=12)  
Atrial fibrillation, n (%) 5 (41.7) 
Heart failure, n (%) 6 (50.0) 
Use of antiaggregant agents, n (%) 8 (66.7) 
Symptom-to-door time, mn, mean± SD 77.9 ± 26.2 
Symptom-to-needle time, mn, mean± SD 153.3 ± 49.7 
Hyperglycemia (>180 mg/dl), n (%) 
High blood pressure (≥180/100), n (%) 

3 (25.0) 
4 (33.3) 

 
Before thrombolytic treatment 4 patients 

(33.3%) had a blood pressure over 185/110 
mmHg. Standard doses of esmolol or sodium 
nitroprussiade was applied to these cases and the 
blood pressure was taken under control before rt-
PA treatment. PH was detected in all 4 cases with 
pre-treatment blood pressure > 185/110 mmHg 
by cranial CT. 

The mean of glucose levels was 139.5 ± 44.0 
mg/dl before thrombolytic treatment. PH was 
detected in all 3 cases with glucose levels >180 
mg/dl by cranial CT. 

The presence of ICH was assessed by cranial 
CT   24    hours    after   the   treatment.   Two  of  all  
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intracerebral hemorrhages (16.7%) were 
hemorrhagic infarct (HI) type-1, 2 (16.7%) were 
HI type-2, 3 (25.0%) were PH type-1, 5 were 
(41.7%) PH type-2 (Table 3), (Figure I). The 
symptomatic features of the hemorrhage were 
defined according to the criteria of SITS MOST. 
Nine patients (75.0%) showed asymptomatic 
intracerebral hemorrhage (AICH), whilst 3 
(25.0%) had SICH.  

Five of the cases with ICH were exitus 
(41.7%). All exitus cases had AF and/or HF. All of 
SICH patients were exitus during hospitalization 
interval.  

 
Table 3. Intracerebral hemorrhage types. 
 

 N % 

*HI type-1 2 16.7 
HI type-2 2 16.7 
†PH type-1 3 25.0 
PH type-2 5 41.7 

*HI: Hemorrhagic infarct, †PH: Parenchymal hemorrhage 

 

 
Figure I. Intracerebral hemorrhage types. 
 
DISCUSSION 

There were many studies aiming to put forth 
the risk of ICH associated with IV thrombolytic 
therapy. Advanced age, body weight > 95 kg, the 
history of diabetes mellitus and hypertension,   the  
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use of  antiaggregant   agents, symptom-treatment 
interval, hyperglycemia at the time of arrival, high 
value of NIHSS, the presence of dense artery in 
first cranial CT, the size of the ischemic infarct 
were determined as risk factors by the several 
studies (1, 3, 6, 7). 

In the study of Mazya et al, high blood 
pressure was detected as an independent risk 
factor for SICH, in addition to the results of ECASS 
II showing the relationship between basal systolic 
blood pressure and PH (1,6). In our study, PH was 
detected in all cases who had blood pressure 
≥185/110 mmHg before the thrombolytic therapy.  
In the study of PROACT II glucose level >200 
mg/dl at the time of the arrival was found to be 
related to SICH however, Mazya et al stated that 
basal glucose level >10 mmol/L was an 
independent risk factor for SICH (1, 5, 8). All of our 
cases with basal glucose level >180 mg/dl had PH 
after thrombolytic therapy. 

In ECASS II study, PH and SICH was more 
common in patients with congestive HF (6). HF 
and/or AF was detected in all of our cases with 
SICH. This situation preoccupied that hemorrhagic 
complications were more common in 
cardioembolic strokes.  In ECASS II study cardiac 
embolism was found to be associated with 
aggressive hemorrhagies (6). It is known for many 
years that in medium and large sized infarcts due 
to cardioembolic reasons, hemorrhagic 
transformation could develop (9). A local vascular 
spasm due to obliteration of a large artery with a 
thrombus and dissolving of this spasm and the 
fragmentation leading the thrombus to distal parts 
of the artery forming a capillary reperfusion and 
endothelial injury is accepted as the main 
mechanism for hemorrhagic transformation seen 
in cardioembolic infarcts (10).  Recanalization of 
occluded vessels are seen more common in 
embolic strokes than in non-embolic strokes. In 
addition, the size of the infarct area is one of the 
main reasons of hemorrhage in cardioembolic 
strokes (11). In our study, when all patients with 
ICH were evaluated, 5 of 12 patients (41.7%) had 
AF, whilst 6 (50.0%) had HF.  

Intravenous thrombolytic therapy is the only 
efficacy proved treatment in acute stroke patients 
applied in the first 4.5 hour and the most 
important prognostic complications are SICH and 
PH. In our study, all of SICH patients were exitus 
during hospitalization interval. 
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