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Abstract 
Introduction and objective e: Mean platelet volume (MPV) values in association with both thrombosis and 
inflammation have become a point of interest in the last few decades, and some studies have reported MPV 
values significantly higher in patients with stroke. This study aims to determine if there is an association 
between elevated levels of MPV and the severity of acute ischemic brain stroke. 
Patients and methods: Fifty acute ischemic stroke patients who were admitted to Merjan Teaching Hospital in 
Al-Hilla City, Babylon-Iraq; during the period from October 2013 to April 2014 were enrolled in this study. 
They included 22 males and 28 females, their ages ranged from 50-90 years, with a mean age of 70.52±11.264 
years. Those patients were divided into two groups based on modified Rankin Scale (mRS): Group 1 (mRS 0-2), 
group 2 (mRS≥3). This scale was used to assess the severity of the disease. Blood samples were collected from 
the patients to measure MPV. 
Results: The study demonstrated that the patients' group with mRS≥3 were significantly older than the other 
group regarding the age distribution, and MPV values for them were also significantly higher than the other 
group. Concerning the gender distribution and clinical history of ischemic heart disease and smoking, there were 
no significant differences between the two groups of patients.  
Conclusion: Mean platelet volume is a strong and independent risk factor for acute ischemic stroke and high 
MPV values could be associated with a severe form of the disease. 
Key words: Mean platelet volume, acute ischemic stroke. 
 

  الحادة قفاریّةالإ معدل حجم الصُّفیحات الدمویة وتأثیره على شدة السكتة الدماغیة

  الخلاصة
بحوا موضــع اهتمــامٍ فــي العقــود القلیلــة معــدل حجــم الصــفیحات الدمویــة  :المقدمــة والهــدف وبالمصــاحبة مــع كــل مــن عملیتــي التخثــر والالتهــاب أصــ

 إلـىهـدف هـذه الدراسـة ت .تفعة لمعدل حجم الصـفیحات الدمویـة لـدى مرضـى السـكتة الدماغیـةمر  معنویة الأخیرة، وسجلت بعض الدراسات مستویاتٍ 
  .الحادة قفاریّةالإ وشدة السكتة الدماغیة الدمویّة بین المستویات المرتفعة لمعدل حجم الصفیحات معرفة ما إذا كان هنالك ارتباطٌ 

الحـادة ممـن أُدخلـوا إلـى مستشـفى مرجـان التعلیمـي فـي  الإقفاریّة لسكتة الدماغیةتضمنت الدراسة خمسین مریضاً مصابین با :المرضى وطرق العمل
أنثــى تراوحــت  ٢٨ذكــراً و ٢٢ضــمن المرضــى كــان هنالــك . ٢٠١٤إلــى نیســان  ٢٠١٣العــراق، خــلال الفتــرة مــن تشــرین الأول -مدینــة الحلــة، بابــل

ـــین  ـــم. ســـنة ١١,٢٦٤±٧٠,٥٢ســـنة، وبمعـــدل عمـــري هـــو  ٩٠-٥٠أعمـــارهم ب ـــى مجمـــوعتین اســـتناداً إلـــى  قُسِّ : مقیـــاس رانكـــین المعـــدّلالمرضـــى إل
. اســتُخدم هــذا المقیــاس لقیــاس شــدة المــرض. حســب نفــس المقیــاس) فــأكثر ٣(حســب مقیــاس رانكــین، والمجموعــة الثانیــة ) ٢-٠(المجموعــة الأولــى 

  .الدمویّة جُمعت عینات دمٍ من المرضى لقیاس معدل حجم الصفیحات
بصـورة معنویـة أكبـر عمـراً مـن المجموعـة الأولـى، كـذلك كانــت دراسـة أن مجموعـة المرضـى الثانیـة حسـب مقیـاس رانكـین كانــت أظهـرت ال  :النتـائج

 فیمــا یخـص توزیـع الجـنس وكــذلك التـاریخ المرضـي الســریري. لـدیهم أعلـى معنویــاً مـن المجموعـة الأخـرى الدمویّـة مسـتویات معـدل حجـم الصــفیحات
  .معنویّة بین مجموعتيّ المرضى فروقٌ  یكن هنالكفلم خین قفاري والتدلمرض القلب الإ
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ـــة الحـــادة والمســـتویات المرتفعـــة لمعـــدل حجـــم  :الاســـتنتاج ـــة عامـــل خطـــورة قـــوي ومســـتقل للســـكتة الدماغیـــة الإقفاریّ معـــدّل حجـــم الصـــفیحات الدمویّ
  .الصفیحات قد تكون مرتبطة بشكلٍ حاد من أشكال المرض

  .صفیحات الدمویّة، السكتة الدماغیة الإقفاریّة الحادةمعدل حجم ال :الكلمات الدالة
ـ ــ ــــــــــ ــــــــــــــــــــــــــــــــــــــ ــــ ــــــــ ــــــ ـــــــــ ـــــ ـــــــ ــ ـــــ ــــ ـــــ ـــــ ــ ــــــــــــــــــــ ـــــــــ ــ ـــ ــــــــــــــ ــــــ ـــ ــــــــــــــ ــــــــــ ــــــــــــ ـــــــــ ــــــ ــــــــ ـــــ ـــــــــ ـــــ ـــــــــ ــ ــــــــــ ــ ـــــــــــــــــــــــــــ ـــــــــــ ــــــــــ ــ ــ ــــــــــــــــ ـــــــــ ـــــ ــــــ ـــ ـــــ ــ ــ ـــــ ــــــــــــــ ـــــــــــــــــــ ــــــــــ ــ ـــــــــــــــــــــ ــــــ ـــ ـــــ ــــــ ـــــــــــــــــــــــــ ـــــــــــــــــــــــ ـــــ   ــــــــــــ

 Introduction 
troke is one of the major healthcare 
problems; the third leading cause 
of death in developed countries 

and the leading cause of long-term 
disability (1). Platelets play a major role in 
maintaining vessel integrity through 
hemostasis. The hemostatic efficiency of 
these circulating cells is directly dependent 
on some vasoactive factors and 
prothrombotic agents including 
thromboxane A2 and serotonin secreted 
from platelet granules (2). 

It is clear that the larger platelets 
contain more granules and therefore 
produce and secrete greater amounts of 
these stimulators. In fact, platelet volume 
is associated with shorter bleeding time, 
and the mean platelet volume (MPV) has 
been considered as 
a determinant for the level of platelet 
activity (3). Mean platelet volume is an 
important marker of platelet-related 
activities like platelet aggregation, 
thromboxane A2 generation, and platelet 
factor 4 and thromboglobulin secretion (2). 

An increase of MPV has been 
confirmed after acute ischemic heart 
diseases. The MPV is directly associated 
with the risk of acute myocardial 
infarction, and subsequent life-threatening 
events (4). Also in patients with risk factors 
for stroke, like diabetes mellitus or 
hypercholesterolemia, the MPV values 
were found to be higher than the control 
groups (5). Patients with severe stroke 
significantly more often have higher MPV 
levels on admission to the hospital (6). 
Although a relationship between the MPV 
values and the severity and prognosis of 
the ischemic stroke has been observed in 
some reports, other studies did not reveal 
such an interrelation (7). 

The aim of the present study is to 
determine if there is a relationship existing 

between MPV and the severity of acute 
ischemic brain stroke. 
 
Patients and methods 

This study was conducted on fifty 
acute ischemic stroke patients who were 
admitted to Merjan Teaching Hospital in 
Al-Hillah City, Babylon-Iraq; during the 
period from October 2013 to April 2014. 
The study included 22 males and 28 
females, their ages ranged from 50-90 
years, with a mean age of 70.52±11.264 
years. 

The diagnosis of stroke was made 
clinically in addition to the evidence of 
acute infarction determined by cranial 
computerized tomography (CT) within the 
first 24 hours of the disease appearance. 
Patients with subarachnoid hemorrhage, 
hemorrhagic stroke or prior attack of 
ischemic stroke were excluded. Baseline 
data including demographic (age and 
gender), clinical (history of ischemic heart 
disease (IHD) and smoking) and 
laboratory (mean platelet volume (MPV)) 
data were collected from the patients. 

Blood samples for the 
measurement of MPV were collected into 
EDTA tubes and were analyzed in an 
automated hematological analysis system 
(Ruby analyzer, Abbott Diagnostic, USA) 
that measures platelets using  aperture-
impedance technology. 

Severity of ischemic stroke was 
assessed by modified Rankin Scale (mRS) 
that scores patients on a scale from 0 to 6, 
with 0 being asymptomatic and 6 being 
dead. Scores of 0-2 are considered good 
stroke outcomes; in that these patients are 
able to have fairly self-governing lives and 
are able to return to their usual activities in 
almost all cases. Scores of 3 or more are 
considered poor stroke outcomes and 
indicate that the patient will need 
substantial help with their daily actions. 

S  
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Few days following stroke, the patients 
were divided into 2 groups based on the 
mRS: group 1 included patients with mRS 
0-2, and group 2 patients with mRS 3 and 
more (8). 
 
Statistical analysis: 

Continuous variables (age and 
MPV) were reported as mean ± standard 
deviation (SD), while the other categorical 
variables (gender and clinical history) 
were reported as percentages (no. (%)). 
The two groups of patients were compared 
using independent-samples t-test for the 
continuous variables and chi-square test 
for the categorical variables. All analyses 

were done with SPSS version 18.0 
software (SPSS Inc., Chicago, IL, USA). 
P<0.05 was considered statistically 
significant. 
 

Results 
Tables (1) and (2) demonstrate 

demographic characteristics for the two 
patients' groups. Regarding the age 
distribution, the group of patients with 
poor disease outcome (mRS ≥3) were 
older than the other group, (p=0.043). On 
the other hand, there was no significant 
difference between the groups regarding 
the gender distribution, (p=0.385). 

 

Table (1) Age distribution for the two groups of patients with acute ischemic stroke. 
 
                    Groups 

 
Age 

Group 1 
(mRS 0-2) 

(n=6) 

Group 2 
(mRS ≥3) 

(n=44) 

 
P-value 

Age (Years) 
Mean ± SD 

70.00±1.549 74.05±11.932 0.043 

 
- mRS: Modified Rankin Scale. 
- SD: Standard deviation. 
 
 

Table (2) Gender distribution for the two groups of patients with acute ischemic stroke. 
 

                   Groups 
 

Gender 

 
Group 1 
(mRS 0-2) 

 
Group 2 
(mRS ≥3) 

 
P-value 

Males 
No. (%) 

4 (66.7) 18 (40.9)  
0.385 

Females 
No. (%) 

2 (33.3) 26 (59.1) 

Total 6 (100) 44 (100) 50 (100) 
 
- mRS: Modified Rankin Scale. 
 

Concerning MPV values, they were 
higher in the second group of patients 

(mRS ≥3) than the first group, (p=0.002), 
as shown in table (3).
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Table (3) Values of mean platelet volume for the two groups of patients with acute ischemic 
stroke. 

 
                    Groups 

 
MPV 

Group 1 
(mRS 0-2) 

(n=6) 

Group 2 
(mRS ≥3) 

(n=44) 

 
P-value 

MPV (fL) 
Mean ± SD 

6.3000±1.05326 7.5864±0.90399 0.002 

 
- mRS: Modified Rankin Scale. 
- MPV: Mean platelet volume. 
- fL: Femtoliter. 
- SD: Standard deviation. 
 

Clinical history of IHD and 
smoking, shown in tables (4) and (5), 
reveals no significant differences between 

the two groups of patients, (p=0.075) and 
(p=0.327), respectively. 

 

Table (4) History of ischemic heart disease in the two groups of patients with acute ischemic 
stroke. 

 
                   Groups 

 
IHD 

 
Group 1 
(mRS 0-2) 

 
Group 2 
(mRS ≥3) 

 
P-value 

Present 
No. (%) 

0 (0) 18 (40.9)  
0.075 

Absent 
No. (%) 

6 (100) 26 (59.1) 

Total 6 (100) 44 (100) 50 (100) 
 
- IHD: Ischemic heart disease. 
- mRS: Modified Rankin Scale. 
 

Table (5) Smoking history in the two groups of patients with acute ischemic stroke. 
 

                   Groups 
 

Smoking 

 
Group 1 
(mRS 0-2) 

 
Group 2 
(mRS ≥3) 

 
P-value 

Smokers 
No. (%) 

0 (0) 10 (22.7)  
0.327 

Non-smokers 
No. (%) 

6 (100) 34 (77.3) 

Total 6 (100) 44 (100) 50 (100) 
 
- mRS: Modified Rankin Scale. 
 
Discussion 

Mean platelet volume values in 
association with both thrombosis and 
inflammation have become a point of 
interest in the last few decades, and some 

studies have reported MPV values 
significantly higher in patients with stroke 
(9). Increased MPV is considered an 
indicator of platelet function and an 
independent predictor of coronary artery 
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disease (CAD), severity of CAD, larger 
infarct volume in stroke patients and 
severity of strokes (10). 

In this study, it was found that the 
values of MPV were higher in the group of 
patients with worse stroke outcome (mRS 
≥3), meaning that there is a relation 
between the elevation of MPV value and 
the severity of stroke, and that MPV could 
possibly be used as a tool to predict more 
aggressive form of the disease. This was 
consistent with what was stated by 
Ghahremanfard et al. (11) in their study that 
measuring MPV within the first 24 hours 
of brain stroke appearance was strongly 
related to the severity of disease, and could 
effectively discriminate a severer situation 
from a milder degree of the disorder. 
Increased MPV was associated with a 
poorer outcome in patients suffering an 
acute ischemic cerebrovascular event. In 
another study done by Arikanoglu et al. 
(12), they found higher MPV values in the 
acute ischemic stroke patients in 
comparison to the control group. 

However, Cho et al. (13) in their 
study did not find statistically significant 
difference between patients and controls 
regarding MPV values. This finding may 
indicate differences in environment, 
dietary habits or other co-morbidities that 
should play a role in MPV values, but 
most of the studies determined that MPV 
levels were higher in stroke patients (14)(15). 

Regarding age distribution, it was 
found that the mean age of the second 
group of patients was higher than that of 
the other one, this finding was supported 
by Ghahremanfard et al. (11) who 
mentioned that in their patients, those with 
higher Rankin Scale were older than the 
others. National Stroke Association (16) 
stated that a stroke can happen to anyone, 
but risk of stroke increases with age. After 
the age of 55, stroke risk doubles for every 
decade 
a person is alive. 

Gender distribution, clinical history 
of IHD and smoking showed no significant 
differences between the two patients' 

groups, this may be attributed to the small 
sample size of the study, or may be due to 
conflicting genetic and environmental 
factors. Those results were inconsistent 
with the findings of similar studies: A 
study by Cho et al. (13) showed that MPV 
levels were higher in stroke female 
patients than males, also Salihovic et al. 
(17) demonstrated that in their study the 
frequency of ischemic stroke was higher in 
females and they were older than males. A 
study by Ghahremanfard et al. (11) reported 
that stroke patients with higher Rankin 
Scale had more prevalence of previous 
ischemic heart disease, also Arevalo-
Lorido et al. (18) mentioned that higher 
MPV levels in stroke patients are 
associated not only with overall morbidity 
and mortality, but also their cardiovascular 
mortality. A study by Paul et al. (19) stated 
that smoking is a crucial independent 
determinant of cerebral infarction and 
subarachnoid hemorrhage. 
 

Conclusion 
Mean platelet volume is a strong 

and independent risk factor for acute 
ischemic stroke and high MPV values may 
be associated with a severe form of the 
disease. Further studies with larger sample 
size are essential to address more risk 
factors for ischemic stroke that can't be 
reached in this study. 
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