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Abstract 

Aim: The majority of acute strokes (cerebrovascular 

event) are ischemic. The aim of this study was to 
investigate the diagnostic value of Platelet Count (PC), 

Mean Platelet Volume (MPV) and the MPV/PC ratio in 

acute ischemic cerebrovascular event (CVE). 

Materials and Methods: Patients were searched on 

the electronic records of hospital by ICD codes and 

epicrises. The patients who detected were divided in 

two group that group 1 (CVE group) and group 2 (non-

CVE group). 

Results: The PC value in the group 1 was determined 

as (250.67±93.16×103/L) and in the group 2 as 

(226.53±57.86×103/L). The mean PC value of the 

group 1 was found to be higher (p<0,05). MPV values 
and the MPV/PC ratios showed no significant 

difference between the two groups (p>0,05). 

Conclusion: MPV and the MPV/PC ratio, which are 

not distinguished parameters for CVE. 

Keywords: Platelet Count; Mean Platelet Volume; 

Stroke. 

 

Öz 

Amaç: Akut inmelerin (serebrovasküler olay) çoğu 

iskemiktir. Bu çalışmanın amacı akut iskemik 
serebrovasküler olaylarda (SVO) Platelet Sayısı (PC), 

Ortalama Platelet Hacmi (MPV) ve MPV/PC oranının 

tanısal değerini araştırmaktır. 

Gereç ve Yöntem: Hastalar, hastanenin elektronik 

kayıt sistenmi üzerinden ICD kodları ve epikrizleri ile 

tarandı. Tespit edilen hastalar grup 1 (SVO’lu grup) ve 

grup 2 (SVO’lu olmayan grup) olmak üzere iki gruba 

ayrıldı. 

Bulgular: Hastalık grubundaki PC değeri 

(250,67±93,16×103/L) iken kontrol grubunda 

(226,53±57.86×103/L) belirlenmiştir. Hastalık 

grubunun ortalama PC değeri daha yüksek 
bulunmuştur (p<0,05). MPV değerleri ve MPV/PC 

oranları iki grup arasında anlamlı fark göstermemiştir 

(p>0,05). 

Sonuç: MPV ve MPV/PC oranı SVO için ayırt edici 

parametreler değildir. 

Anahtar Kelimeler: Platelet sayısı; Ortalama Platelet 

Hacmi; İnme. 
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Introduction 

The majority of acute cerebrovascular 

events (87%) are ischemic. Ischemia develops 

due to deterioration in cerebral perfusion as a 

result of thromboembolism.  The clinical 

symptoms observed depend on the size of the 

area affected by these pathophysiological 

changes. In addition, deteriorated perfusion 

causes secondary damage due to oxygen and 

glucose deficiency at cellular level.1 Platelets 

play an active role in the formation, 

destabilization and thrombosis of 

atherosclerotic plaques, which comprise the 

etiology of acute ischemic cerebrovascular 

events (CVE).2 Increased mean platelet 

volume (MPV), which is known to be 

associated with platelet activity, is a risk 

factor for thromboembolic events.3,4 There is 

evidence that the platelet count (PC) and 

MPV values are independent risk factors in 

acute CVE.5 A negative correlation of PC 

with MPV in inflammatory events is known. 

Based on this inverse relationship, there are 

studies that discuss the diagnostic value of the 

MPV/PC ratio in thromboembolic pathologies 

such as myocardial infarction, sepsis, deep 

vein thrombosis and acute CVE.5- 8  

The aim of this study was to investigate the 

diagnostic value of PC, MPV and the 

MPV/PC ratio in acute CVE.  

Materials and Methods  

This study was carried out retrospectively 

with the approval of the ethics committee of 

Hasan Kalyoncu University (Decision no: 

2018/40; Date: 04/12/2018), in a state hospital 

in the province of Gaziantep using the 

electronic hospital records.  

On the electronic hospital records; we 

searched patients who had ICD codes below; 

G45 Transient cerebral ischemic attacks 

and related syndromes 

G46 Vascular syndromes of brain in 

cerebrovascular diseases 

G81 Hemiplegia and hemiparesis 

G82 Paraplegia (paraparesis) and 

quadriplegia (quadriparesis) 

H81 Disorders of vestibular function 

I63 Cerebral infarction 

I67 Other cerebrovascular diseases 

R42 Dizziness and giddiness 

R47 Speech disturbances, not elsewhere 

classified 

R55 Syncope and collapse. 

Then; we looked the epicrises of these 

patients. The patients who were older than 16 

years old; who had presented to the 

Emergency Department (ED) between June 1, 

2018 and November 30, 2018; who had 

symptoms such as altered state of 

consciousness, speech disorder, sensory-

motor deficits, persistent dizziness, syncope; 

who were thought to have acute CVE in the 

differential diagnosis and for whom diffusion-

weighted magnetic resonance imaging (DWI) 

was carried out; were included in the study. 

231 patients were detected.  

Patients with hematological, oncological 

and inflammatory connective tissue disease 

that may deteriorate the platelet counts and 

functions and activities, patients who used 

drugs that would alter the platelet count and 

function, and patients with hemorrhagic CVE 

were excluded from the study (13 patients).  

The DWI results of the patients were 

evaluated by an emergency medicine 

physician and a radiologist. All cases were 

divided into two groups: DWI-positive cases 

as the "group 1" and negative cases as the 

"group 2". The DWI results, PC, MPV and 

MPV/PC values of both groups were recorded 

in pre-prepared forms and analyzed 

statistically.  

Laboratory examination  

After blood sampling in the EDTA blood 

tubes for platelet count and MPV 

measurements, the analysis of these values 

was performed using the electrical impedance 

method (Beckman Coulter LH 780). The 

normal reference values for the parameters 

measured in our study were as follows: PC 

(150-400×103/L), MPV (7.4–10.4fL). 

The normal distribution of the data was 

tested with the Shaphiro-Wilk test; the 

Student's t-test was used to compare the 

normally distributed variables in 2 

https://www.findacode.com/code-set.php?set=ICD10CM&i=22324
https://www.findacode.com/code-set.php?set=ICD10CM&i=22328
https://www.findacode.com/code-set.php?set=ICD10CM&i=22328
https://www.findacode.com/code-set.php?set=ICD10CM&i=23165
https://www.findacode.com/code-set.php?set=ICD10CM&i=23312
https://www.findacode.com/code-set.php?set=ICD10CM&i=23344
https://www.findacode.com/code.php?set=ICD10CM&c=R42
https://www.findacode.com/code-set.php?set=ICD10CM&i=25145
https://www.findacode.com/code-set.php?set=ICD10CM&i=25145
https://www.findacode.com/code.php?set=ICD10CM&c=R55
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independent groups, and the Mann–Whitney 

U test was used to compare the non- normally 

distributed variables in 2 independent 

groups. The relationship between the 

categorical variables was analyzed using the 

Chi-squared test. The mean±standard 

deviation for numerical variables and the 

number and percentage values for categorical 

variables were given as descriptive statistics. 

The SPSS Windows version 13.0 package 

program was used for the statistical analysis 

and a p<0.05 was considered statistically 

significant. 

Results 

Between June 1, 2018 and November 30, 

2018 231 patients who were performed DWI 

were detected. 13 of them were excluded the 

study (Hematological diseases in 2 patients, 

oncological diseases in 5 patients, 

inflammatory connective tissue disease in 1 

patient, drug using (that would alter the 

platelet count and functions) in 5 patients 

were determined). A total of 218 cases (111 

males (50.9%), 107 females (49.1%)) were 

included in the study. Acute CVE was 

detected in DWI in 106 (48.6%) cases, while 

112 (51.4%) cases were included in the group 

2. The mean age of all cases included in the 

study was calculated as 69,79±12,90 years. 

The descriptive statistics have been displayed 

in Table 1. 

No significant difference was observed 

between the group 1 and the group 2 in terms 

of the ages of the patients. The PC value in 

the group 1 was determined as 

(250.67±93.16×103/L) and in the group 2 as 

(226.53±57.86×103/L). The mean PC value of 

the group 1 was found to be higher (p<0,05) 

(Table 1). MPV values and the MPV/PC 

ratios showed no significant difference 

between the two groups (p>0,05). 

Table 1. Evaluation of changes in platelet indices. 

Variable Total patients (n= 218) Group 1 (n=106)  Group 2 (n=112)  p value 

 Mean±SD (min-max) Mean±SD Mean±SD  

Age (Years) 69.79±12.90 (23.00-94.00) 71.54±11.77 68.14±13.73 0.052 

PC (103/L) 238.27±77.83 (112.00-581.00) 250.67±93.16 226.53±57.86 0.024* 

MPV (fL) 10.48±0.99 (8.21-13.30) 10.55±1.07 10.41±0.91 0.287 

MPV/PC 0.0486±0.0164 (0.0164-0.1093) 0.04788 ± 0.0177 0.0493±0.0150 0.531 
SD: Standard Deviation, *significant at <0.05 level. 

Discussion 

Platelets play an active role in the 

formation, destabilization and thrombosis of 

atherosclerotic lesions.2 There are studies 

demonstrating that a high PC values is an 

important risk factor for acute CVE.9,10 

Despite the evidence that elevated PC values 

pave the way for thrombotic events, no 

correlation between PC and thrombotic events 

was found in a study examining 3413 deaths 

due to thrombotic etiology.11,12 Thrombotic 

events have also been shown to be limited to 

the venous system when PC value is high.13 

However, in our study, the PC values of the 

group 1 were higher than that of the group 2. 

The PC alone is not a parameter indicating 

platelet activity; we don't have enough 

evidence to use PC as a diagnostic criterion in 

cases with suspicious acute CVE, when its 

value is measured as >250 K/l. 

MPV is one of the most frequently used 

parameters in determining platelet size and 

activity.14 The increase in MPV values is 

known to be a risk factor for thrombotic 

events.15 Although Cho et al.14 found no 

significant difference between the MPV 

values of the groups in their study, increased 

MPV values in CVE cases were measured in 

many studies.7,16-18 Also; Lök et al.19 found no 

correlation between different acute ischemic 

stroke subtypes with regard to MPV values. 

In our study, no significant difference was 

found between the MPV values of the groups.  

Elsayed et al. found a higher MPV/PC 

ratio in CVE cases.3 The evidences that the 

increase in the MPV/PC ratio is a risk factor 

for CVE.3,4,20 Quan et al. found that high 

MPV/PC value is an independent risk factor 

large artery atherosclerosis stroke.5 But; there 

was no significant difference in the MPV/PC 

ratios between the groups in our study.  
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In previous studies; healthy volunteers 

were used as control group.3,16-18 But the main 

difference that differentiates our study from 

other studies is that the two patient groups. 

Although this may seem complicated, we 

think that it is more significant in terms of 

analyzing the MPV/PC ratio being used as a 

differential parameter. As a result, compared 

to other studies, we have obtained different 

results; the MPV value and the MPV/PC ratio 

were parameters that showed variations in 

many clinical conditions, and there was no 

significant difference between the group 1 

and the group 2. 

Limitations 

The most important limitation of our study 

is its retrospective design. In addition, the size 

of the lesions observed in the patients' DWI 

and their prognosis were unknown.  

Conclusion 

Increased platelet activity is an important 

risk factor for thrombosis-related diseases. In 

our study, the PC value of patients with CVE 

was higher than the patients without CVE, but 

we don't have enough evidence to use PC as a 

diagnostic criterion of CVE. However, MPV 

and the MPV/PC ratio, which are not 

distinguished parameters for CVE. 
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