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Abstract: Background: Localized scleroderma is a chronic inflammatory skin disease characterized by sclerosis of the dermis
and subcutaneous tissue. Platelets play an important role in inflammation. Following activation, platelets rapidly release numerous mediators and cytokines, which contribute to inflammation.
Objectives: To evaluate whether there was any relation between localized scleroderma and platelet parameters.
Methods: Forty-one patients with localized scleroderma were enrolled in the study. The control group consisted of 30 healthy
subjects.
Results: The mean platelet volume level in the patient group was 9.9 ± 1.3 fl and in the control group was 7.6 ± 1.1 fl. This
difference was statistically significant (p< 0.001). The plateletcrit values are minimally higher in the patient group as compared
to the control group. It was statistically significant (p<0.001). There was no significant difference in the platelet counts between
the two groups (p= 0.560) In the patient group, there was no significant relation between the mean platelet volume levels and
clinical signs of disease (p=0.09). However, plateletcrit values are higher in generalized than localized forms of disease (p=0.01).
Study Limitations: The limited number of patients and the retrospective nature of the study were our limitations.
Conclusions: This study suggests that platelets might play a role in the pathogenesis of scleroderma. Platelet parameters may
be used as markers for evaluating disease severity and inflammatory processes. Thus, there is a need for more detailed and
prospective studies.
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INTRODUCTION
Localized scleroderma (LS), also known as morphea, is
an idiopathic, chronic inflammatory skin disease characterized by
sclerosis of the dermis and subcutaneous tissue without internal involvement. It is a rare disease and is more common in women. The
woman to man ratio is 2-3 to 1. The etiopathogenesis of morphea
has not yet been fully understood. However, vascular injury, activated T cells, and increased production of collagen play a role in the
pathogenesis of the disease. 1-3
Platelets (PLT) play an important role in inflammation
and in innate and adaptive immunity in addition to their role in
hemostasis, thrombosis, and tissue repair. 4,5 Following activation,
platelets rapidly release numerous mediators and cytokines, which
contribute to inflammation. Recently, several studies have reported
that platelets are involved in the pathogenesis of some cutaneous
inflammatory diseases such as atopic dermatitis, psoriasis, and contact dermatitis. 6 Plateletcrit (PCT) and mean platelet volume (MPV)
are platelet parameters that reflect platelet activation and function.
MPV has frequently been used as an inflammatory marker in various diseases associated with inflammation. 7-9

Although there have been studies on MPV and its relation
with many diseases, its role in LS remains unclear. In this study, we
compared platelet parameter levels between patients with LS and
healthy controls.
METHODS
Forty-one patients who were diagnosed with LS at our outpatient clinic and followed regularly from January 2013 to September 2015 were enrolled in the study. Diagnosis was confirmed by
skin biopsy and clinical findings. Thirty healthy controls were also
included. Age, gender, values of MPV and PCT, and platelet counts
were collected retrospectively from records. Furthermore, patients
and healthy controls who had received any medicine affecting
platelet function (e.g., acetyl salicylate, antiepileptics, heparin, etc.)
and had a concomitant disease – such as other chronic inflammatory
diseases (e.g., rheumatoid arthritis [RA] and inflammatory bowel
disease), hypertension, diabetes mellitus, cardiovascular disorders,
cancer, chronic infectious diseases, hematological diseases, chronic
liver or kidney diseases, and autoimmune and neurologic disorders
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– were excluded from our study. Cell-Dyn 3700 (Abbott Diagnostics, UK) automated analyzer was used to conduct complete blood
counts. Reference range for MPV was between 7.0 and 11 fl. Patients
were categorized according to the following clinical features: en
coup de sabre, generalized LS, or circumscribed LS.
Statistical analysis
Descriptive statistics were presented for normally distributed variables as mean ± SD and were presented for not normally distributed variables as a median (minimum – maximum). Percentage
and count were used for categorical data. Furthermore, distribution
of variables was examined by the Shapiro Wilk test. An independent sample t-test was used for statistical comparison of data that
matched normal distribution. Mann-Whitney U-test was also used
to compare variables between groups when data was not distributed normally. Finally, statistical analyses were conducted using IBM
SPSS version 20.0, with a p value <0.05 considered to be statistically
significant.

This disease is divided into two groups: systemic sclerosis (SS) and
LS. SS is characterized by internal involvement in addition to skin
findings. However, extracutaneous involvement is rarely observed
in LS. Some authors have nonetheless reported that extracutaneous
manifestations in morphea are not rare. In fact, most of the authors
reported that these diseases are similar because both of them share
common inflammatory and immunologic pathways. Development
of morphea is associated with multiple triggering factors such as
trauma/radiation, medications, infection, autoimmunity, and microchimerism. The pathogenesis of LS has not yet been completely
understood. Both of these diseases are pathologically defined by an
increase in collagen and extracellular matrix deposition. In pathogenesis, the initial change is vascular endothelial injury, and this injury increases the expression of adhesion molecules. These adhesion
molecules facilitate the recruitment of T lymphocytes. Inflammatory cells increase the production of profibrotic cytokines. 1,3,10,11 There
have been studies that investigated on the role of several cytokines

RESULTS
Forty-one patients with LS were enrolled in the study.
Thirty-one were women, and 10 were men. Patients’ ages ranged
between 12 and 68 years (mean age 44.1). Control group was composed of 30 patients (8 men and 22 women) aged between 11 and
69 years (mean age 40.0). Among the patients included in the study,
two had en coup de sabre, 18 patients had circumscribed LS, and 20
patients had generalized LS.
Mean MPV levels in the patient group were 9.9 ± 1.3 fl and
in the control group were 7.6 ± 1.1 fl. MPV values were found to be
higher in the LS group, and this difference between control group and
patients was statistically significant (p<0.001). Mean PCT counts were
minimally higher in the patient group when compared with the control group, and it was statistically significant. There was no significant
difference in PLT counts between the two groups (Table 1).
In the patient group, there was no significant relation between mean MPV levels and clinical signs of disease (p=0.09). However, PCT values were higher in generalized when compared with
localized forms of the disease (p=0.01).

and mediators in the pathogenesis of scleroderma. One of these is
transforming growth factor-beta (TGF-β), which plays an important role in tissue fibrosis by stimulating fibroblasts to increase the
production of extracellular matrix proteins. TGF-β has an inhibitor
effect on extracellular matrix breakdown, and Higley et al. reported
that serum levels of TGF-β increased in LS patients. 2,4,12,13
In the literature, several studies have demonstrated that
platelets play an important role in the pathophysiology of some skin
diseases such as regulating inflammation, inducing fibrosis, and
provoking pruritus. 6,14,15 The role of platelets in SS has been known
but not completely. 4,16 Under normal physiological conditions,
platelets do not interact with non-activated endothelium. Following endothelial injury, endothelial cells express adhesion molecules
that mediate platelet rolling. 6 After that, activated platelets release
various cytokines, hormones (such as TGF-β), and platelet-derived
growth factor (PDGF). These molecules contribute to the vascular,
immunological, and connective tissue pathology of scleroderma. 4,17
To our knowledge, there is no study in the literature that investigates the relation between LS and MPV. In this study, we found
that MPV and PCT levels were higher in the patient group when
compared with healthy subjects. We did not find a significant relation

DISCUSSION
Scleroderma is a chronic connective tissue disease that is
characterized by inflammatory, vascular, and sclerotic changes.
Table 1: Comparison of demographic and laboratory
characteristics of the patients and control groups
Patients group
Age (mean)
Gender
(women/men)
PCTa
PLT (/mm )

3 a

MPV (fl)a

Control group

p

(n:41)

(n:30)

44.1±17.6

40.0±18.0

31/10

22/8

0.2±0.07

0.2±0.05

267.76±65.2

259.67±44.3

0.560

9.9±1.3

7.6±1.1

<0.001*

<0.001*

MPV; mean platelet volume, PLT; platelet, PCT; plateletcrit; * p < 0.05; a Values are presented as mean ± SD
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between MPV and the extent of the disease, but there was a positive
correlation with PCT values. There are few studies in the literature
that investigated the role of platelets in SS. Soydinç et al. reported that
MPV levels were elevated in 76 patients with SS, which is similar to
our results. In addition, they reported that MPV levels were negatively correlated with disease activity score. 5 Finally, Hirigoyen et al. evaluated platelets and secreted molecules for 30 SS patients and found
that TGF-β levels were significantly higher in platelet releasates from
patients when compared with the control group.4
High MPV values show either increased platelet activation
and function or increased numbers of large, hyperaggregable platelets. 5 These large platelets have a greater mass, and they are both
metabolically and enzymatically more active than smaller platelets.
TGF-β and PDGF, which play an important role in the pathogenesis
of LS, are secreted from activated platelets. 17,18 In our opinion, this
mechanism might be one of those involved in the pathogenesis of
scleroderma.

Evaluation of mean platelet volume in localized scleroderma

CONCLUSION
In summary, MPV levels were higher in our patient group.
In fact, the increased MPV levels support the role of platelets in the
pathogenesis of LS. However, further studies are needed to fully
understand the role of platelets in the pathogenesis of LS and their
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relation to disease severity. The limitations of our study were small
number of patients and its retrospective nature. As a result of studies, platelet parameters may be used as markers for evaluating disease severity, inflammatory processes, or treatment plans.q
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