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Abstract: Purpose: To research association between Mean Platelet Volume (MPV) and tumor stage and grade in
non-metastatic renal cell carcinomas in circumstances of hypoxia, thromboembolism, and ischemia, based on MPV increase.
Material and methods: Data of 104 non-metastatic patients, in whom nephrectomy was done and whose pathology resulted in
renal cell carcinoma, have been evaluated retrospectively. The patients were clinically classified as T1a, T1b, T2a, T2b
according to TNM stage and as Fuhrman Grade 1, 2, 3, 4 according to pathology results. Preoperative mean platelet number
and MPV values of the patients were compared with their tumor stage and grade. Results: Sixteen (15%) were in T1a, 41
(39%) were in T1b, 39 (38%) were in T2a, and 8 (7%) of the patients were in T2b clinical stage. According to pathology
results, 21 (20%) were assessed as Fuhrman grade I, 59 (57%) were grade II, 22 (21%) were grade III, and 2 (2%) of the
patients were grade IV. Mean MPV values were 8.50±1.39, 8.51±1.25, 8.65±1.12, and 8.95±0.07 in Grade I, II, III, IV,
respectively. A positive correlation was present between mean MPV and grade (r= 0.052, p=0.599). As long as grade increases,
mean MPV values were observed to increase. However, no statistically difference was determined between tumor grade and
mean MPV and platelet (p values: 0.935 and 0.963, respectively). No statistically significant difference was detected between
tumor stage and mean MPV and platelet (p values: 0.996 and 0.397, respectively). Conclusion: A positive correlation was
observed to be between mean MPV values and tumor grade. However, no statistically significant difference was determined. It
can be supported with the larger series that MPV for renal tumors, that is rapidly and expansively growing tumor, can be an
effective biochemical indicator in early diagnosis, staging, and evaluation of response to treatment.
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1. Introduction
The prevalence of renal cancers among urogenital cancers
is at the 3rd rank after prostate and bladder cancers. Renal
Cell Carcinoma (RCC) constitutes 90% of these tumors [1].
When diagnosed, metastasis is present approximately in 30%
of the patients with renal cell cancer; these tumors are
resistant to chemotherapy and radiotherapy; and the rate of
response to hormonotherapy is low [2,3].

Although the most effective treatment method in patients
with RCC limited to organ is surgery, the recurrence rate over
35% has been reported in a 5-year postoperative period [4,5].
Tumor stage is one of the most important prognostic factors
affecting survey. Therefore, the early diagnosis of potentially
resectable mass may enable improved patient survival. In the
literature, although various tumor indicators to be used for
diagnosis and clinical follow-up of renal cell carcinomas have
been reported, today, a tumor indicator of which reliability is
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high and which is specific to renal cell carcinoma has not been
described yet [2,6] .
Platelets (Thrombocyte) have a crucial role in
pathophysiology of diseases prone to thrombosis and
inflammation [7]. Platelet size has been shown to reflect
platelet activity [8]. Greater platelets include greater granules,
are enzymatically and metabolically more active, and have
more prothrombotic activity [9].
Mean Platelet Volume (MPV) is a potential marker most
frequently used to measure platelet size and indicating platelet
reactivity [10]. Increased platelet activation involves in
development of atherosclerosis [11]. MPV levels elevate in
vascular instances such as ischemia, venous thromboembolism,
arterial thrombosis, acute ischemic syndrome (myocardial
ischemia, cerebrovascular infarct) [12,13,14]. Furthermore,
Varol et al. has shown high MPV in chronic hypoxia patients
with severe obstructive apnea syndrome [15].
In our study, we also aimed to research the association
between MPV and stage and grade of non-metastatic renal
cell carcinomas, based on MPV increase in cases of hypoxia,
thromboembolism, and ischemia.

2. Material and Methods
Data of a total of 104 patients, in whom multi-centered radical
nephrectomy or partial nephrectomy were performed due to
diagnosis of renal mass and whose pathology resulted in renal
cell carcinoma, have been evaluated retrospectively. Tumor
dimension of all patients were measured investigating their
preoperative computed tomography (CT); their clinical staging
according to TNM classification and their pathologic grade
according to Fuhrman grading system have been noted
reviewing pathologic reports. The patients have been classified
as T1A, T1B, T2A, and T2B according to TNM stage and as
Fuhrman Grade I, II, III, IV according to pathology results. The
patients who have a history of chronic obstructive lung disease,
thromboembolism, obstructive sleep apnea, acute and/or chronic
renal failure, liver function disorder or any inflammatory disease
in their anamnesis have been excluded from the study.
PLT and MPV values of all patients have been noted
examining their preoperative hemogram parameters. The
normal reference range given for MPV values was 6-11 fL.
The normal reference limit for PLT was 150-400 103 µL.
Preoperative PLT and MPV values of the patients were
compared with tumor stage and grade.
Statistical analyses were performed using SPSS version
16.0 Windows version 16.0 (SPSS Inc. Chicago, IL). Firstly,
conformity of all parameters to the normal distribution was
assessed with Kolmogorov-Smirnov test. In comparison of
mean values of data, One-Way Anova test was applied. In
correlation analysis, Pearson correlation test was used. When
P is <0.05, it was accepted statistically significant. Data were
presented as means ± standard deviation.

3. Results
The mean age of the patients was 61±12 (36-86). Sixty
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seven (64%) of 104 patients included into the study were male,
37 (36%) were female patients. Sixteen (15%) of the patients
staged according to TNM classification were in T1a, 41 (39%)
were in T1b, 39 (38%) were in T2a, and 8 (7%) were in T2b
clinical stage. According to pathology results, 21 (20%) were
Fuhrman grade I, 59 (57%) were grade II, 22 (21%) were grade
III, and 2 (2%) of the patients were evaluated as grade IV.
When pathologic sub-types were considered, 53 (51%) were
clear cell carcinoma, 28 (27%) were sarcomatoid carcinoma,
14 (13%) were papillary carcinoma, 6 (6%) were cystic renal
cell carcinoma and 3 (3%) were chromophobe cell carcinoma.
The mean MPV values was the lowest in grade-I patients and
found 8,50±1,39; the mean MPV value in grade-IV patients
was the highest and found 8,95±0,07 (Table-1). A positive
correlation was detected between grade and MPV (r= 0.052,
p=0.599) (Figure-I). As long as grade of disease increases, the
mean MPV value was observed to increase.
However, statistically no significant difference was
determined when grade and mean MPV and mean PLT values
were compared (p values: 0.935 and 0.963, respectively)
(Table-1). When clinical stage and mean MPV and mean PLT
values were compared, statistically no significant difference
was detected (p values: 0.996 and 0.397, respectively) (Table-I)

Figure 1. Correlation between Grade and MPV (p=0.599, r = 0.052)
Abbreviation; MPV: Mean Platelet Volume
Table 1. Mean MPV and PLT values according to clinical stage and grade
of disease. (Abbreviation; MPV: Mean Platelet Volume, PLT: Platelet)
Stage-Grade

n (%)

T1a
T1b
T2a
T2b
Grade 1
Grade 2
Grade 3
Grade 4

16 (15%)
41 (39%)
39 (38%)
8 (7%)
21 (20%)
59 (57%)
22 (21%)
2 (2%)

MPV (fl)
P
Mean±SD value+
8.61 ± 0.88
8.53 ± 1.13 0.996
8.53 ± 1.46
8.57 ± 1.32
8.50 ± 1.39
8.51 ± 1.25 0.935
8.65 ± 1.12
8.95 ± 0.07

PLT (x103 µl)
P
Mean±SD
value+
316.37 ± 108.70
296.9 ± 104.08 0.397
273.03 ± 96.04
326.37 ± 154.91
282.95 ± 110.18
295.28 ± 110.01 0.963
298.36 ± 100.21
283.00 ± 63.65

+ One-Way Anova test

4. Discussion
Renal cell carcinoma (RCC) is the most seen 3rd tumor
among urogenital carcinomas and the most fatal one of
urologic cancers. About 40% of RCC patients may be lost
because of this disease; on the contrary, this rate in bladder
and prostate cancers is approximately 20% [2,16].
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To use nephron protective surgery more common in renal
tumors day by day, increase of the rates of incidental
detection, and early diagnosis have increased the need of
tumor indicators in RCC even more [2]. In prediction of
prognosis of RCC, up to date, parameters such as pathologic
stage, the presence of micro-invasion, histological sub-type,
nuclear atypia degree, specific clinical symptoms and
findings have been used [2,17]. But, these parameters are
determined generally during pathological examination and
is unable to give sufficient information to clinician in
predicting tumor act before nephrectomy [2]. Today, still, a
tumor marker used for diagnosis of RCC, post-surgery
follow-up, giving important information to clinician, and
used routinely has been unable to be defined [2]. In the
literature, although various tumor indicators (Ferritin,
Telomerase-related protein I, Haptoglobulin, Plasma
fibrinogen, Carcinoembryogenic antigen, Erythropoietin,
Erythrocyte sedimentation rate, C-reactive protein, Basic
fetoprotein, alpha-1 antitrypsin, Renin etc.) used for
diagnosis and follow-up of RCC have been described,
efficacy and clinical usage of these factors are limited
[2,18-21]. Therefore, effective markers that can be used in
diagnosis, staging, and clinical follow-up of RCC are needed.
Recently, Mean Platelet Volume (MPV) have become a
research subject in cancer patients. In our study too, the
association between MPV and RCC was evaluated.
Mean platelet volume (MPV) is a simple indicator
showing thrombocyte function and activation and can be
affected by inflammation and noted with hematologic tests
[7]. In cases such as chronic hypoxia such as nasal septal
deviation and sleep apnea syndrome, MPV has been
reported to increase [15,22]. Additionally, in vascular events
such as myocardial infarct, acute ischemic stroke, venous
thromboembolism, arterial thrombosis and in Type II
diabetes mellitus, the MPV values increase [12-14]. On the
other hand, the MPV values have been reported to decrease
in rheumatoid arthritis, ankylosing spondylitis, and
inflammatory bowel diseases [7,23,24].
In cancer patients, the risk of thromboembolism increases.
Due to the risk of ischemia and thrombosis, MPV values
have become a research subject in patients with cancer. In
the literature, no study about MPV values in renal
carcinomas has been encountered. However, studies
researching the association between other organ cancers and
MPV values are present. Mutlu et al. have reported that
MPV values were found lower in patients with colon cancer
[25]. Nonetheless, in the study performed by Karaman et al.,
they have reported that MPV values in patients with
pancreatic adenocarcinoma is higher than patients with
pancreatic neuroendocrin tumor [7].
In the literature, different results related to MPV values in
cancer patients have been reported. In our study, mean MPV
values was observed to elevate, as long as grade in renal cell
carcinomas increases; however, statistically no significant
difference was determined. Through studies to be performed
on the larger series, clearer results can be achieved in
direction of change in MPV values and that it can be used as

a tumor indicator in patients with renal cell carcinoma.

5. Conclusion
In non-metastatic operable renal cell carcinomas, the
markers which will be a precursor of clinical and pathologic
stage of tumor may be a guide for a clinician. In our study, a
positive correlation was observed to be between meant MPV
values and tumor grade. However, statistically no significant
difference was determined. It can be supported with the
larger series that MPV for renal tumors, that is rapidly and
expansively growing tumor, can be an effective biochemical
indicator in early diagnosis, staging, and evaluation of
response to treatment
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