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Soft tissue sarcomas are relatively uncommon 
tumors, representing 1% of adult and 7 to 15% 
of pediatric malignancies.[1] It is a heterogeneous 
group of tumors of mesenchymal origin that can 
occur anywhere in the body, with the extremities 
being the most common primary site, accounting 
for 60% of the soft tissue sarcomas.[2] The most 
common extremity soft tissue sarcomas in adults 
are pleomorphic sarcoma and liposarcoma.[3,4] These 
sarcomas are diagnosed clinically, radiologically, 
and histopathologically, and many factors affect 
prognosis. Studies on blood values for diagnostic 
and prognostic purposes have been increasing in 
recent years for sarcomas.[5-7]

Activated platelets (PLTs) are involved in cancer 
progression and metastases, and mean platelet 

Objectives: This study aims to investigate the diagnostic and 
prognostic role of mean platelet volume (MPV) and MPV/platelet 
(PLT) ratio in the most common soft tissue sarcomas.
Patients and methods: We retrospectively investigated 131 patients 
(76 males, 55 females; mean age: 51.8±17.1; range, 18 to 87 years) 
with soft-tissue sarcomas between January 2011 and January 
2019. Demographic features, MPV, PLT counts, mortality, and 
recurrence records of the patients were obtained from archives. 
A total of 165 healthy volunteers (101 males, 64 females; mean 
age 52.9±4.1; range, 18 to 60 years) who applied to the outpatient 
clinic in 2019 and had routine blood control without any additional 
disease formed the control group.
Results: A total of 55 patients were diagnosed with liposarcoma 
and 76 with pleomorphic sarcoma. Of the tumors, 77.1% were 
located in the lower limbs. Lesions were mostly localized on the 
thigh 48.8% (n=64). Recurrence occurred in 28.2% of the patients. 
A total of 25 (19.1%) patients were exitus. The mean follow-up 
period of the patients was 34.4±19.1 (range, 9 to 112) months. The 
mean PLT value of the patient group was significantly higher than 
the control group. The median MPV and MPV/PLT ratio were 
statistically significantly lower in the patient group than in the 
control group. The MPV and MPV/PLT ratio were not associated 
with mortality and recurrence.
Conclusion: As a result, MPV and MPV/PLT ratio can be used as 
a diagnostic support parameter in soft tissue sarcomas, but have no 
prognostic value.
Keywords: Mean platelet volume, platelet count, soft tissue sarcoma.

ABSTRACT

Diagnostic and prognostic role of mean platelet volume and 
mean platelet volume/platelet ratio in the most common 
soft tissue sarcomas

Şefik Murat Arıkan, MD1, Aliekber Yapar, MD2, İsmail Burak Atalay, MD2, Güray Toğral, MD2, 
Aras Pervane, MD2, Bedii Şafak Güngör, MD2

1Department of Orthopedics and Traumatology, Gazi University School of Medicine, Ankara, Turkey
2Department of Orthopaedics and Traumatology, Dr. Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Ankara, Turkey

volume (MPV) is a marker of activated PLTs.[8] There 
are many publications in the literature investigating 
the diagnostic and prognostic role of MPV and 
MPV/PLT ratio in cancers.[9-13] However, as far as we 
know, there is no study in the literature investigating 
the relationship between soft tissue sarcomas and 
MPV and MPV/PLT ratio.
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The relationship between PLT indices and cancers 
is a matter of curiosity. Therefore, in this study, we 
aimed to investigate the diagnostic and prognostic 
role of MPV and MPV/PLT ratio in the most common 
soft tissue sarcomas.

PATIENTS AND METHODS

We retrospectively investigated the patients with 
soft tissue sarcomas at Dr. Abdurrahman Yurtaslan 
Ankara Oncology Training and Research Hospital 
between January 2011 and January 2019. Demographic 
features, MPV, PLT counts, mortality, and recurrence 
records of the patients were obtained from archives. 
All MPV and PLT values of the patients were 
recorded before biopsy or any treatment (surgery, 
neoadjuvant radiotherapy or chemotherapy). A total 
of 131 patients (76 males, 55 females; mean age: 
51.8±17.1; range, 18 to 87 years) with soft-tissue 
sarcomas were included in this study. One hundred 

and sixty-five patients (101 males, 64 females; mean 
age: 52.9±4.1; range, 18 to 60 years) who applied to 
the orthopedics outpatient clinic without infection, 
rheumatological and hematological diseases or 
any pathological findings in the test results were 
determined as the control group. Patients with 
hematological disease, infection, and autoimmune 
disease were excluded. The study protocol was 
approved by the SBU Dr. Abdurrahman Yurtaslan 
Ankara Oncology Training and Research Hospital 
Ethics Committee (decision number: 2020-09/767). 
A written informed consent was obtained from each 
patient. The study was conducted in accordance with 
the principles of the Declaration of Helsinki.

Statistical analysis

Statistical analysis was performed using the 
IBM SPSS version 22.0 software (IBM Corp., 
Armonk, NY, USA). Descriptive statistics were 

TAblE I
Basal demographics of malignancies (n=131)

Characteristic n % Mean±SD Median Min-Max

Pathology of malignancies

Liposarcoma

Pleomorphic sarcoma

55

76

42

58

Side

Right

Left

78

53

59.5

40.5

Extremity

Upper limb

Lower limb

30

101

22.9

77.1

Localization

Forearm

Elbow

Arm

Shoulder

Gluteal area

Thigh

Knee

Cruris

Ankle

5

4

12

9

4

64

6

24

3

3.8

3.1

9.2

6.9

3.1

48.9

4.6

18.3

2.3

Recurrence

Yes

No

37

94

28.2

71.8

Exitus

Yes

No

25

106

19.1

80.9

Follow-up time (months) 34.4±19.1 33 9-112

SD: Standard deviation; Min: Minimum; Max: Maximum.
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presented as numbers and percentages for 
categorical variables and mean±standard deviation, 
and median (minimum-maximum) for continuous 
variables. Normal distribution for continuous 
variables was assessed with visual (histograms 
and probability graphics) and analytic methods 
(Kolmogorov-Smirnov and Shapiro-Wilk test). For 
the non-normally distributed data, a Mann-Whitney 
U test was used for comparison analysis between 
the two independent groups, and an independent-
samples t-test was used for the data that fit the 
normal distribution. Comparison analyses for 
categorical variables between independent groups 
were performed by a chi-square test. Diagnostic 
and prognostic values of pre-treatment PLT count, 
MPV, and MPV/PLT ratio were assessed using 
receiver operating characteristic (ROC) analysis. 
The area under the ROC curve (AUC) results 
were considered excellent for AUC values between 
0.9-1, good for AUC values between 0.8-0.9, fair 
for AUC values between 0.7-0.8, poor for AUC 
values between 0.6-0.7, and failed for AUC values 
between 0.5-0.6.[1,2] Results following ROC analysis 
including AUC and cut-off values, sensitivity and 
specificity of these cut-offs values, likelihood 
ratio, positive predictive value (PPV), and negative 
predictive value (NPV) were presented. Survival 
analyses were performed by Kaplan-Meier method. 
The effect of PLT count, MPV, and MPV/PLT ratio 
on survival was also evaluated by univariate Cox 
regression analysis. P<0.05 was considered to be 
statistically significant.[14,15]

RESUlTS

Of the 131 patients, 55 had a diagnosis of liposarcoma 
and 76 had a diagnosis of pleomorphic sarcoma. 
Of the tumors, 77.1% were located in the lower 

limbs. Lesions were mostly localized on the thigh 
48.8% (n=64). Recurrence occurred in 28.2% of the 
patients. Twenty-five (19.1%) patients were exitus. The 
mean follow-up period of the patients was 34.4±19.1 
(range, 9 to 112) months (Table I). Age and sex 
distributions of the control and patient groups were 
similar (p=0.233, p=0.577). The PLT value of the patient 
group was found to be significantly higher than the 
control group (278 vs. 254) (p=0.002) (Table II). Mean 
PLT volume and MPV/PLT ratio were statistically 
significantly lower in the patient group compared to 
the control group (p<0.001) (Table II).

The diagnostic predictivity of PLT count, MPV, and 
MPV/PLT ratio for soft tissue sarcoma was evaluated 
by ROC analysis (Figure 1). According to Table III, the 
highest significant AUC value was obtained for MPV 
(AUC=0.787) and then for MPV/PLT ratio (AUC=0.699). 
The AUC value obtained for PLT count was 
statistically significant but weak (AUC=0.606). When 
the cut-off values obtained for all three parameters 
and sensitivity, specificity, positive likelihood ratio 
(+LHR), PPV, and NPV of these cut-off values were 
analyzed, it was observed that the predictability of 
MPV of 9.05 and below was better than the other two 
parameters in the diagnostic approach for the disease 
(sensitivity=62.6%, specificity=78.2%, +LHR=2.57, 
PPV=69.5%, and NPV=72.5%).

The predictability of PLT count, MPV, and 
MPV/PLT ratio for mortality and recurrence was 
evaluated by ROC analysis, and the statistical 
significance of AUC values obtained from ROC 
analysis were presented in Table IV. It was observed 
that all the three parameters were not statistically 
significant, and there was no significant AUC 
value above 0.7 (Table IV). The mean survival in 
this study was 87.9±4.2 (95% confidence interval, 

TAblE II
Evaluation of patient and control groups (n=296)

Patients (n=131) Controls (n=165)

n % Mean±SD Median Min-Max n % Mean±SD Median Min-Max p

Age (year) 51.8±17.1 52 18-87 52.9±7.1 54 18-60 0.233*

Sex

Male

Female

76

55

58

42

101

64

61.2

38.8

0.577†

PLT (103) 278 102-687 254 157-487 0.002*

MPV 8.7±1.5 10.1±1.3 <0.001‡

MPV/PLT ratio 0.03 0.01-0.12 0.04 0.02-0.08 <0.001*

SD: Standard deviation; Min: Minimum; Max: Maximum; PLT: Platelet; MPV: Mean platelet volume; * Mann-Whitney U test; † Chi-square test; ‡ Independent Sample 
T test.
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79.6 to 96.3) months. The one-year, three-year, and 
five-year survival rates were 95.3%, 80.2%, and 
71.2%, respectively (Figure 2). In addition, the effect 
of PLT count, MPV, and MPV/PLT ratio on survival 
was evaluated by univariate Cox regression analysis 
and it was found that PLT count (p=0.279), MPV 
(p=0.455), and MPV/PLT (p=0.271) ratio had no 
significant effect on survival.

DISCUSSION

Mean PLT volume and MPV/PLT ratio are low-cost 
and easily applicable methods in all patients in the 
preoperative routine. Our study is the first that 
examined the relationship between MPV and MPV/
PLT ratio and soft tissue sarcomas.[16] The main 
finding of this study is that MPV and MPV/PLT 

ratio are lower in patients with soft tissue sarcomas 
compared to the healthy control group and can be 
used in diagnosis.

Ducimetière et al.[17] found that 155 (72%) of 
214 soft tissue sarcomas were located in the lower 
extremity. Of these 155 cases, 88 (41%) were located 
in the thigh. Similarly, in our study, 101 (77.1%) of 
131 soft tissue sarcomas were located in the lower 
extremity, and 64 (48.9%) of them were located in the 
thigh. Moten et al. [18] reported that the average age 
of 113 patients with extremity soft tissue sarcoma 
was 56.7, and 52.2% of these patients were male. 
Similarly, the mean age of 131 patients in our study 
was 51.8±17.1 years, and 58% (n=76) of the patients 
were male. Moreover, five-year survival rate in 
Lehnhardt et al.’s[19] study was 70% and they reported 
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FIGURE 1. Receiver operating characteristic curves for mean platelet volume. (a) Lower results of mean platelet volume and mean 
platelet volume/platelet ratio indicate a more diagnostic positive test for sarcomas. (b) Higher results of platelet count indicate a 
more diagnostic positive test for sarcomas.
MPV: Mean platelet volume; PLT: Platelet 

TAblE III

Statistical parameters of various diagnostic approaches for predictive value of preoperative PLT count, MPV, and MPV/PLT ratio 
(n=296)

AUC 95% CI p Cut-off Sensitivity

(%)

Specificity

(%)

+LHR PPV

(%)

NPV

(%)

Platelet 0.606 0.540-0.672 0.002 ≥262.5 60.3 55.8 1.36 52 63.9

MPV/PLT ratio 0.699 0.638-0.760 <0.001 ≤0.033 61.8 70.9 2.24 62.8 70.1

MPV 0.787 0.735-0.839 <0.001 ≤9.05 62.6 78.2 2.57 69.5 72.5

AUC: Area under receiver operating characteristic curve; CI: Confidence interval; +LHR: Positive likelihood ratio; PPV: Positive predictive value; NPV: Negative 
predictive value; MPV: Mean platelet volume; PLT: Platelet.
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the 10-year survival rate as 45%. Similarly, five-year 
survival rate was 71.2% in our study.

Mean PLT volume is a marker of PLT function 
and activation that can be determined easily 
during complete blood counts, with no additional 
cost.[8] Various studies have identified MPV as a 
useful indicator in some inflammatory diseases, 
and it has been associated with disease activity 
and severity of inflammation. Incebiyik et al.[20] 
reported low MPV values in pelvic inflammatory 
disease, and emphasized its diagnostic value. 
Both basic and clinical studies have found a link 
between malignancy and PLT abnormalities.[21] The 
consumption of PLTs at the inflammation site may 
be responsible for decreased MPV. Furthermore, 
the inflammatory environment can impair 

megakaryopoiesis, in turn causing the release of 
small PLTs from the bone marrow.[8]

In recent years, studies investigating the 
relationship between MPV and malignancy have 
been increasing. Wang et al.[9] and Yun et al.[10] 
demonstrated decreased MPV and MPV/PLT ratio in 
bladder and renal cell cancer patients, respectively, 
compared to healthy individuals. Similarly, Inagaki 
et al.[11] and Kumagai et al.[12] demonstrated decreased 
MPV and MPV/PLT ratio in lung cancer patients. 
In addition, Aksoy et al.[13] demonstrated that MPV 
was reduced in solid tumors that metastasized to the 
bone marrow. In this study, we found that MPV and 
MPV/PLT ratio in patients with soft tissue sarcomas 
were reduced compared to healthy volunteers. 
Therefore, we consider that MPV and MPV/PLT ratio 
can be used for diagnostic purposes in soft tissue 
sarcomas. Gastrointestinal system sarcomas can affect 
PLT indices by causing bleeding and anemia, while we 
do not expect this in extremity soft tissue sarcomas.

In this study, a relationship was found between 
decreased MPV and MPV/PLT ratio and soft tissue 
sarcomas; however, there were publications on 
cancers associated with increased MPV. Shen et al. [22] 
demonstrated increased MPV in patients with gastric 
cancer. Similarly, Cho et al.[23] demonstrated an 
increased MPV rate in hepatocellular cancer patients. 
Therefore, we think that more studies are needed to 
investigate the biological relationship between MPV 
and cancer.

There are publications that associate MPV 
and MPV/PLT ratio with prognosis. Shen et al.[22] 
associated MPV with prognosis in gastric cancer 
patients. Similarly, MPV has been associated with 
prognosis in patients with endometrial carcinoma, 
cervical, ovarian, gastric, and esophageal cancer.[24] 

In this study, no relationship was found between 
the prognosis of soft tissue sarcomas and MPV and 
MPV/PLT ratio. We attribute this result to many 

TAblE IV

Predictability of mortality and recurrence for PLT count, MPV, and MPV/PLT ratio using receiver 
operating characteristic curve analysis (n=131)

Mortality Recurrence

AUC 95% CI p AUC 95% CI p

PLT 0.595 0.472-0.718 0.141 0.466 0.356-0.576 0.545

MPV/PLT ratio 0.626 0.503-0.748 0.051 0.479 0.369-589 0.711

MPV 0.658 0.532-0.783 0.014 0.551 0.437-0.665 0.363

AUC: Area under receiver operating characteristic curve; CI: Confidence interval; PLT: Platelet; MPV: Mean platelet volume.
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other factors (treatment methods, distant organ 
metastases, etc.) that affect prognosis; however, we 
believe that studies investigating the relationship 
between prognosis of soft tissue sarcomas and MPV 
and MPV/PLT ratio are needed.

This study has some limitations. Smoking 
status, which may affect the MPV and MPV/PLT 
ratio, has not been recorded. Similarly, there is 
no record of drugs considered to be effective 
on MPV. Another limitation is that soft tissue 
sarcomas evaluated in this study have different 
biological behaviors and different treatments. 
Moreover, the single-center retrospective design 
is another limitation. Nevertheless, this study is 
valuable because it is the first to investigate the 
relationship between soft tissue sarcomas and MPV 
and MPV/PLT ratio.

In conclusion, MPV and MPV/PLT ratio can 
be used as a diagnostic support parameter in soft 
tissue sarcomas, but have no prognostic value. 
Given the low-cost and easily applicable blood 
parameters, more comprehensive prospective 
studies are needed to clarify their potential role in 
soft tissue sarcomas.
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