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Abstract
Background: Platelets are blood elements thought to play a role in the immune system and therefore tumor
development and metastasis. Platelet activation parameters such as mean platelet volume (MPV), platelet
distribution width (PDW), and plateletcrit (PCT) can be easily evaluated with the whole blood count and have
been studied as markers of systemic inflammatory responses in various cancer types. Our aim in this study was
to evaluate the correlation between endometrial pathologies and MPV, PDW and PCT. Materials and Methods:
A total of 194 patients who presented to our clinic with abnormal vaginal bleeding were included in our study.
The patients were divided into 3 groups (endometrial hyperplasia, endometrial cancer, control) according to their
pathology results. The groups were compared for MPV, PDW, and PCT values obtained from the blood samples
taken on endometrial biopsy day. Results: The endometrial cancer patients were the oldest group (p=0.04).
There was no significant difference between the three groups in terms of white blood cell count (WBC), platelet
count (PC), and hemoglobin (Hb) level. The highest MPV (p<0.001), PDW (p=0.002), and PCT (p<0.001) levels
were in the endometrial cancer group, and the lowest levels were in the control group. Conclusions: The easy
evaluation of platelet parameters in patients who are suspected of having endometrial pathology is a significant
advantage. We found MPV, PDW, and PCT to be correlated with the severity of endometrial pathology with the
highest values in endometrial cancer. Studies to be conducted together with different laboratory parameters will
further help evaluate the diagnosis and severity of endometrial cancer and precursor lesions.
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Introduction
Tumor initiation, promotion, progression, metastasis,
and clinical findings depend on the response of the host
immune system to the tumor cell, as mediated by the
inflammatory and coagulation systems (Babu et al., 2014).
The modified response of the immune system to cancer
development is the result of changes in the inflammatory
and coagulation systems. The tumor progresses or is kept
under control depending on this response (Mantovani et al.,
2008; Hanahan et al., 2011). Although no definite causal
connection has been established between inflammation and
cancer development in previous evaluations, inflammatory
cells and their mediators are thought to play a triggering
role in the development of many cancers (Mantovani et
al., 2008). We tried to evaluate the prediction accuracy,
severity, and prognosis of different cancers by using
various inflammatory cell ratios, numbers, and mediators
based on this idea. Platelets, neutrophils, lymphocyte
parameters, and their ratios with each other have been
commonly used in previous studies for similar purposes
(Unal et al., 2013; Kemal et al., 2014; Topcu et al., 2014).

Platelets are blood elements that play a role in the
coagulation cascade as their main function. However, they
can draw various inflammatory cells to the relevant area
through their mediators and contribute to angiogenesis.
Their tumor cell protective effect against immune system
clearance in carcinogenesis in addition to angiogenesis
is another identified function (Mantovani et al., 2008).
Various platelet markers have been evaluated in various
tumors as well as disease and inflammatory pathologies.
The platelet count (PC), mean platelet volume (MPV),
platelet distribution width (PDW), and plateletcrit (PCT)
have been the most commonly used markers to show
platelet activity.
Endometrial cancer is usually due to unbalanced
estrogen and develops on a background of various degrees
of hyperplasia. Inflammatory cells and their changes have
been studied in precursor lesions and endometrial cancer,
as in many other cancers (Acmaz et al., 2014; Mete et al.,
2014). However, differences between platelet parameters
in endometrial cancer and hyperplasia and a control group
were evaluated only in a limited number of studies. We
evaluated the changes in the platelet activity markers of
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Table 1. The demographic data and laboratory findings of patients.
Variables

Group 1 (mean±SD) Group 2 (mean±SD)Group 3 (mean±SD)

P

P*

Age (years)
47.3±6.2
52.5±8.3
50.2±7.5
0.04		
WBC (103 / mm3)
10.7±2.5
11.1±3.1
10.4±3.2
NS		
Hemoglobin (mg/dl)
10.7±1.3
9.8±2.1
10.3±1.3
NS		
PC (103 / mm3)
225.4± 55.1
261.2± 52.5
208.5±34.5
NS		
PDW (%)
17.3±2.4
18.4±2.7
16.5±2.3
0.002
1
					
2
					
3
MPV (fl)
9.3±1.5
9.9±0.8
8.9±1.1
<0.001
1
					
2
					
3
PCT (%)
0.21±0.1
0.23±0.09
0.19±0.09
<0.001
1
					
2
					
3

0.003
0.045
<0.001
0.002
0.006
<0.001
0.003
0.004
<0.001

PC, Platelet count; PDW, Platelet distribution width; MPV, Mean platelet volume; PCT, Platelet crit, WBC, White blood cell count, *1, group 1
versus group 2; 2, group 1 versus group 3; 3, group 2 versus group 3

PCT, PDW, and MPV in endometrial hyperplasia and
cancer patients in this study.

Materials and Methods

A retrospective cross-sectional study was conducted
at Hatay State Hospital, Department of Obstetric and
Gynecology, Hatay, Turkey, between January 2012 and
November 2014. The study was approved by the Hatay
Goverment Hospital Ethical comitte. A total of 194 cases
who presented with abnormal vaginal bleeding and
underwent endometrial biopsy were included in this study.
The patients were divided into 3 groups according to their
endometrial biopsy results, with group I consisting of 55
endometrial hyperplasia cases, group 2 of 34 endometrial
cancer cases, and group 3 of 105 normal endometrial
biopsy cases.
All patients underwent detailed ultrasonographic
and gynecological examinations to eliminate nongynecological reasons for vaginal bleeding. A 10 ml
venous blood sample was drawn before any intervention
for complete blood count (CBC), human chorionic
gonadotrophin, prothrombin time (PT), activated
prothrombin time (APTT), and international normalized
ratio (INR). Platelets, PCT, PDW, MPV, white blood cell
count, and other hematological markers were automatically
measured using a Coulter LH 780 Hematology Analyzer
(Beckman Coulter Ireland Inc., Mervue, Galway, Ireland).
Endometrial curettage was performed after all results
were obtained.
Exclusion Criteria: Patients with acute infections,
chronic inflammatory disease, malignancies or
hematological disorders, those using anti-coagulant
treatment, and subjects with a history of hormonal
treatment in the last 12 months or blood product
administration in the last month were excluded. Patients
with endometritis or endometrial polyps were also not
included in the study.
Stastical analyze
Continuous variables are expressed as mean ±SD.
Categorical variables are expressed as percentages. To
compare parametric continuous variables, the Student’s
t test was used; to compare nonparametric continuous
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variables, the Mann-Whitney U was used. To compare
categorical variables, the chi-square test was used. Twotailed p values <0.05 were considered to indicate statistical
significance. Statistical analyses were performed using
SPSS, version 15.0 for Windows.

Results
The mean ages in the groups were 47.3±6.2, 52.5±8.3
and 50.2 ±7.5 years, respectively. The mean age of patients
with endometrial cancer was significantly older than the
other two groups (p=0.04).
Endometrial cancer patients consisted of endometrioid
adenocarsinoma (n=32, 94.1%), mucinous carsinoma
(n=1, 2.9%) and papillary serous carcinoma (n=1,
2.9%). Endometrial hyperplasia cases defined as
simple hyperplasia without atypia (n=45, 81.8%),
complex hyperplasia without atypia (n=5, 9.1%), simple
hyperplasia with atypia (n=3, 5.4%), complex hyperplasia
with atypia (n=2, 3.6%).
The laboratory parameter results are presented in
Table 1. There was no significant difference between the
groups in terms of WBC (p>0.05), Hb (p>0.05), and PC
(p>0.05), while a significant difference was present for
PDW (p=0.002), MPV (p<0.001), and PCT (p<0.001).
The highest values for all three parameters were found
in the endometrial cancer group and the lowest values in
the control group, with a statistically significant difference
between the groups.

Discussion
A CBC is a repeatable, inexpensive, and easily
performed laboratory evaluation, and the parameters
it includes are frequently affected by cancer and many
kinds of inflammatory processes. Platelet parameters
(such as PC, MPV, PDW, and PCT) have therefore been
used as direct parameters or as cell ratios in patients with
precancerous lesions or cancer (Mete et al., 2014).
MPV is the platelet activity marker that is most
commonly used to evaluate inflammatory processes and
malignancies. Platelets with larger MPV are thought
to have granules containing more mediators and thus

play a bigger role in cancer development and progress
(Mantovani et al., 2008). Other important parameters are
PDW and PCT. PDW shows the morphological shape
changes and reactivity of platelets. Active platelets
change shape, undergo spherical transformation, and
develop pseudopodia, resulting in changes in platelet
size reflected in the laboratory as increased PDW (Leader
et al., 2012). The plateletcrit depends on the number of
MPV and platelets. It is provided as a direct value in
routine whole blood counts and shows what percentage
of blood is composed of platelets. It can be considered as
analogous to hematocrit and has no clinical meaning by
itself (Leader et al., 2012).
Although results vary, the general view is that the
number of platelets and active markers and especially
the ratio to the number of lymphocytes are correlated
with a diagnosis of cancer and the severity of the disorder
(Acmaz et al., 2014; Kokcu et al., 2014; Ma et al., 2014;
Mete et al., 2014). The number of platelets and neutrophils
and the platelet-to-lymphocyte ratio (PLR) have been
found to be higher in the healthy control group in studies
on precancerous patients and those with endometrial
carcinoma. However, it is not possible to obtain definite
information on the diagnosis and progression of a patient
with endometrial pathology from these results (Acmaz et
al., 2014; Mete et al., 2014).
Thrombocyte number and function changes have been
identified as part of a paraneoplastic syndrome in many
cancers. Several in vivo and in vitro studies have shown
that thrombocytes have a proliferative effect on cancer
cells and affect their survival through the various mediators
they secrete (Anglesio et al., 2011; Cho et al., 2012; Stone
et al., 2012). On the other hand, it has been shown that
tumor cells are protected from immune clearance in the
area where platelets are aggregated (Karpatkin et al.,
1981), while metastasis is supported with a selectin-GPII-b
dependent mechanism, and tumor adhesion, extravasation,
and metastasis are supported via thrombospondin-1 of the
glycoprotein structure secreted from the alpha granules
(Tuszynski et al., 1996; Darnik et al., 1997). Accordingly,
the number of platelets was found to be higher in cancer
patients than the control group in various studies on
endometrial and other types of cancer (Acmaz et al., 2014;
Kokcu et al., 2014). The main point is the role of active
and mediator-secreting platelets in cancer development
and progression. It is currently believed in general that
the evaluation of platelet activity markers will be valuable
for obtaining information on cancer development and
progression. We aimed to evaluate platelet parameters in
endometrial cancer and hyperplasia in our study. MPV,
PDW, and PCT were higher in endometrial cancer patients
in parallel to the role considered for activated platelets
in cancer development. Our results are also consistent
with those on other gynecological and non-gynecological
cancers (Anglesio et al., 2011; Acmaz et al., 2014; Kemal
et al., 2014; Kokcu et al., 2014). However, data in the
literature on the prognostic value of platelet parameters
in endometrial cancer are inadequate. We also noticed a
change in platelet parameters depending on the severity
of the endometrial pathology and believe that this change
could be a marker of poor prognosis in endometrial cancer.
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We found a significant correlation between platelet
indices and endometrial pathology in this study and believe
that this will provide useful information on the severity
of the disorder before endometrial biopsy as well as the
pathology result in a patient suspected to be suffering
from an endometrial pathology. The main limitation of our
study is the low number of cases. Prospective studies with
a large number of cases are required for the evaluation of
the correlation between platelet indices and the pathology
diagnosis, prediction, and prognosis of cancer patients.
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