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ABSTRACT 

INTRODUCTION: Stroke refers to a clinical condition 
following cerebrovascular disease and a sudden 
neurological failure. It's divided into two subgroups 
according to damage pathology. Cisplatin and docetaxel 
are drugs used in various cancer treatments. In this study, 
we aimed to investigate the frequency of stroke in non-small 
cell lung cancer patients receiving docetaxel with cisplatin 
during and after the therapy 

METHODS: Patients, over 18 diagnosed with non-small cell 
lung cancer and receiving at least six therapies of 
docetaxel(75mg/m2) and cisplatin(75mg/m2) in every 21 days, 
were monitored prospectively in Medical Oncology Clinique 
for 6 months. Patients were questioned when they were 
diagnosed with cancer and if they have metastases, then the 
neurological examination was performed. When the drug 
treatment was completed, the patients were questioned as to 
whether they experienced stroke during or after the therapy. If 
they experienced stroke, its type (hemorrhagic / ischemic) was 
examined. 

RESULTS: During the follow-up period, ischemic stroke 
developed in six (3%) of the patients. Four of these 
patients(2.3%) were male, two (7.7%) were female. Lymph node 
metastasis in 61 (31 %) patients, brain metastasis in 25 
(12.7%), bone metastasis in 24 (12.2%), surrenal metastasis in 
7 (3.6 %) and liver metastasis in 4 patients (2 %) were 
determined. There wasn't correlation between brain and bone 
metastasis and ischemic stroke (p = 0,075, p = 0,169, p = 
0,112, respectively). 

DISCUSSION and CONCLUSION: Cisplatin and docetaxel 
use in patients with non-small cell lung cancer increase 
cerebrovascular diseases up to ten folds due to the cancer itself 
or side effects of treatments. 
 
Keywords: stroke, non-small cell lung cancer, cisplatin, 
docetaxel 
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  INTRODUCTION 

      Brain vascular diseases are the third most 
common cause of death after cardiovascular 
diseases and cancer in the world. The stroke, which 
has an important place in the admission to the 
hospital, can be fatal and it can also cause various 
bodily dysfunctions often requiring rehabilitation 
and care, which cause individual, social and 
economic problems (1). Stroke refers to a clinical 
condition resulting from cerebrovascular disease, a 
sudden neurological failure, and it is divided into 
two subgroups as ischemic and hemorrhagic 
according to the pathology of the damage. Of all 
strokes, 60-80% are ischemic stroke, 10-15% are 
intracerebral hemorrhages and 3-10% are 
subarachnoid hemorrhages (2). 

     Cisplatin and docetaxel are drugs used in the 
treatment of various cancers. They form the basis of 
treatment, especially in germ cell tumours, ovarian, 
lung, colon, pancreas and breast cancers (3). 
Vascular events are common in cancer patients. 
They may be caused by cancer treatment 
(chemotherapy/radiotherapy), possibly causes the 
hypercoagulable state (4). Additionally incidence of 
stroke is 1,5 times higher in lung cancer patients 
than general population (5). In cancer patients 
treated with cisplatin, iliac artery thrombosis, 
myocardial infarction, deep vein thrombosis, 
pulmonary embolism and stroke could occur (3). 
However, there is not much information about 
stroke frequency in cancer patients. In this study, we 
aimed to investigate stroke in non-small cell lung 
cancer patients receiving docetaxel with cisplatin. 

 
METHODS 

    Between June 2011 and July 2012, 197 patients 
were monitored prospectively during treatment and 

Medical Oncology Clinic. Inclusion criterias were 
beeing over 18 year-old, diagnosed as non-small 
cell lung cancer, receiving at least six therapies of 
docetaxel (75mg/m2) and cisplatin (75mg/m2) in 
every 21 days, and not having history of stroke or 
other vascular events such as coronary artery 
diseases, pulmonary embolism, deep vein 
thrombosis.  

    A
metastases, radiotherapy history, and history of 
stroke and other vascular events were questioned. 
Patients having history of stroke or other vascular 
events were excluded from study. Patients were 
examined at the begining of the study. Besides, 
neurological examination was performed in every 
chemotherapy cure. All stroke patients were 
examined at onset of symptoms and modified 
Rankin Scores (mRS) were noted. Its type 
(hemorrhagic / ischemic) was examined with brain 
computerized tomography (CT) or magnetic 

such as hypertension (HT), diabetes mellitus (DM), 
hyperlipidemia (HL), cardiac failure, atrial 
fibrillation (AF), smoking, duration of treatment 
and vascular terriotory were analyzed. 
Transthoracic echocardiography and carotid-
vertebral artery doppler ultrasonography were 
performed to all stroke patients. Neurological 
examination was performed to all stroke patients at 
6th month.  

     The data obtained from the study were 
transferred to the electronic medium and were 
analysed by SPSS (Statistical Package for Social 
Sciences) 11.5 statistical package program. For the 
analysis and evaluation, frequency tables, centre, 
frequency measures a
(chi-square) test was used.  

     
Kartal Training and Research Hospital Ethics 
Committee. 

RESULTS 
     197 patients with non-small cell lung cancer 
were included in the study. 171 (86.8%) of the 
patients were male, 26 (13.2%) were female. The 

was not significant difference between the mean age 
of men and women (p = 0.613). The mean duration 

significant difference between the mean duration of 
illness in males and females (p = 0.808). Table 1 
shows the demographic datas of patients. 
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Six (3%) of the patients developed ischemic stroke 
during 6 months follow-up. Four of these (2.3%) 
were male and 2 (7.7%) were female. There was no 
difference in the ischemic stroke rates among male 
and female patients (p = 0.180). Hemorrhagic stroke 
was not observed in patients. Five patients (83.3%) 
developed carotid artery disease, one patient had an 
ischemic stroke due to vertebrobasilar system 
involvement. Four pateints (66,6%) had HT, 1 
patient (16,7%) had DM, 1 patient (16,7%) had HL, 
1 patient (16,7
transthorasic echocardiograhy findings were normal. 
Carotid artery stenosis >50% at sympthomatic side 
was found in 1 (16,7%) patient. Distribution of 
stroke types according to TOAST classification is 
shown in Table 2.  

 
Table 2: Stroke Types 

 

The mean time from the onset of ischemic stroke 

 

 

17.32 days for men (p = 0,071).Mean mRS of stroke 

6thmonth 
mRSwere>2 at 6thmonth of stroke. It was observed 
that ischemic stroke occurred in five patients after the 
third dose and in one after the first dose.The findings 
are summarized in Table 1. Findings of stroke 
patients are shown Table 3. 

 

 
 

     We spotted lymph node metastasis in 61 (31 %) 
patients, brain metastasis in 25 (12.7%), bone 
metastasis in 24 (12.2%), surrenal metastasis in 7 
(3.6 %) and liver metastasis in 4 patients (2 %) were 
determined (Table1). Four of the patients with 
stroke had metastasis. All of the patients with 
metastasis had lymph nodes, bone and brain 
metastases were observed in three and two patients 
respectively. Other organs of patients were not 
metastatic. Stroke frequency was 6.6% in patients 
with lymph node metastases, 12.3% in patients with 
bone metastases, and 8% in patients with brain 
metastases. Patients with other metastases had no 
stroke. There was no correlation between lymph 
node metastasis, brain and bone metastasis and 
ischemic stroke (p = 0.075, p = 0.169, p = 0.112, 
respectively). 

DISCUSSION 

          Stroke in cancer patients has been investigated in 
many studies. Numico et al. observed stroke in one 
(0.9%) of 108 patients with non-small cell lung cancer 
who received cisplatin and gemcitabine (6).In a study,  
Li et al found stroke rate 0,13% in 10963 cancer 
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patients (7). Also, De Bruin et al. found that 2.5% of 
2201 patients with Hodgkin lymphoma developed 
stroke (8). In our study, it was found as 3%, which is 
compatible with the literature. Prevalence studies in 
healthy populations vary across the world. While the 
prevalence of stroke varies with age, it is between 
0,17% and 0,3%(9). These findings showed that 
stroke frequency may increase ten times in cancer 
patients.It was reported that it may be caused by the 
tumour itself, coagulation disorders, infections, 
treatment and paraneoplastic reasons (10). 

     In cancer patients, stroke can also occur as a 
complication of the treatment. Li et al. reported that 
cisplatin use may be related to stroke (7).However, 
no data on docetaxel and ischemic stroke have been 
found in the literature. According to a study by 
Periard et al., It is thought that microparticles 
originating from endothelium and thrombosis, 
especially after the 3rd and 4th infusions, may cause 
stroke (11).In our study, in five of patients with 
stroke, the case occurred after the 3rd dose. This 
indicates that stroke may develop due to endothelial 
and platelet-derived microparticles. In addition, 
treatment-induced endothelial damage can also 
cause vasculitis-like changes, causing stroke (12). 
     Tumour-related stroke is very rare (10). Stroke in 
cancer patients may develop due to direct tumour 
embolization (atrial mycosis and lung cancers), 
great vessel stress (head and neck tumours), 
vascular infiltration (leptomeningeal metastases) 
and hyperviscosity (hematological cancers) (10, 13). 
Cancer is an important cause of acquired 
prothrombotic state. Elevated D-dimer level is a 
sensitive but unspecific measure of activation of the 
coagulation cascade and thrombus formation (14). 
In recent studies, serum D-dimer levels found 
increased in stroke patients with cancer than stroke 
patients without cancer (15,16). Disseminated 
intravascular coagulation (DIC) has been reported to 
be more frequent in hematologic and metastatic 
cancers (10). DIC and nonbacterial thrombotic 
endocarditis are more common in cancer patients 
than in normal population . 
     De Bruin et al. found that 76% of the strokes 
were in the carotid system and 18% were in the 
vertebrobasilar system. In the study performed by 
Li et al., it was revealed that 81.2% of them were 
in the carotid system and 18.2% were in the 
vertebrobasilar system (7,8).In our patients, 

carotid  system-related stroke rate is %83,3, and 
 

     In a recent study, the most frequent stroke type 
according to TOAST classification was 
cryptogenic stroke (31,6%). In this study, other 
stroke type rates were found as cardioembolic 
26,5%, atherosclerotic 14,2%, lacunar 14,2%, other 
etiology 14,2% (17). They found cryptogenic 
stroke rate significantly high in cancer group. Our 

ke type rates are similar to this study. 

non-cancer group due to absence of control group. 
In same study, frequencies of risk factors were 
found as HT 67,6%, DM 14,7%, AF 18,6% and 
HL 15,3% (17). In an other study, Schwarzbach et 
al found HT, HL, DM and smoking rates in order 
as 77%, 27%, 33% and 16% (15).  Our findings are 
similar to these studies. 
     In a study conducted by Kim et al. in 241 cancer 
patients who hadstrokes, there was no relationship 
between metastasis and cancer-related stroke (18). 
Contrary to this finding, the study, in advanced 
lung and prostate cancer patients conducted by 
Behrendt et al., obtained a correlation between 
metastasis and cancer-
found relationship between metastasis and stroke.  
     Zhang et al found that follow up mRS of stroke 
patients in cancer and non-cancer group was 
similar. They reported that death rate in hospital 
was significantly higher in cancer group (19). 

difference between 
mRS of cancer and non-cancer group stroke 

mRS due to not having control group, but most of 
 

      Our study has small number of patients. 
Studies with larger patient groups may provide 

control group for stroke patients. These are the 
limitations of our study.  
      In conclusion, this study shows that cisplatin 
and docetaxel, in patients with non-small cell lung 
cancer, increase cerebrovascular diseases almost 
ten times through the cancer or side effects of 
treatments. Further studies with more patient 
groups are needed to increase the information in 
this area. 
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