
INTRODUCTION

Peyronie disease (PD), which is defined by the for-
mation of fibrous plaque in the tunica albuginea, a 
layer of the penis, is a connective tissue disease. The 
prevalence of PD is reported to be 0.4% to 9.0% [1,2]. Al-

though PD is mostly seen in men aged 55 to 60 years, 
it can also occur in young males. However, a large pro-
portion of patients have not yet been diagnosed [3]. 

The exact cause of PD is unknown, but repetitive 
microvascular trauma of the tunica albuginea is one of 
the most important hypotheses [4]. Following trauma, 
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Purpose:Purpose: Peyronie disease (PD) occurs as a result of recurrent microvascular injuries or trauma of the tunica albuginea, al-
though its precise etiology is unknown. Mean platelet volume (MPV), platelet distribution width (PDW), and plateletcrit (PCT), 
which are parameters indicative of platelet activity, are considered to be functional markers of platelets involved in the patho-
physiology of related inflammatory and vascular diseases. In this study, we aimed to examine the relationship between PD 
and platelet indices. 
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Results:Results: The mean age of men with PD was 53.8±10.2 years, and the mean age of the control group was 52.2±8.0 years 
(p=0.465). There were no significant differences in the mean IIEF-5 scores, platelet count, MPV, PDW, or PCT between the 
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fibrin and platelets accumulate between the layers of 
the penis due to extravasation [5]. Fibrin acts as a potent 
chemotactic factor that attracts inflammatory cells such 
as neutrophils, granulocytes, macrophages, and mast 
cells [6]. These inflammatory cells and platelets release 
various proinflammatory cytokines, of which transform-
ing growth factor beta-1 (TGF-β1) and platelet-derived 
growth factor (PDGF) are the most important [7]. The 
inflammatory response that occurs in response to re-
current trauma affects connective tissue and leads to 
fibrotic changes in the tunica albuginea [8,9].

PDGF is primarily produced by platelets, but is also 
produced by macrophages. Just like TGF-β1, PDGF also 
plays a chemotactic role for fibroblasts [10]. Intercalari-
ly, PDGF induces fibroblast proliferation and differen-
tiation to myofibroblasts, collagen biosynthesis, and the 
tissue inhibitors of matrix metalloproteinase synthesis, 
in addition to contributing to plaque calcification and 
ossification [11-14].

There are two phases of PD [15]. The first is the 
acute inflammatory stage, which may cause painful 
erections and may be associated with a palpable plaque 
in the tunica layer of the penis. The development of 
penile curvature at this stage is typical. The second is 
the chronic phase, characterized by hard, calcified pe-
nile plaque formation. At this stage, curvature forma-
tion and disease progression are stabilized [16]. 

Mean platelet volume (MPV), platelet distribution 
width (PDW), and plateletcrit (PCT), which reflect 
platelet activity, are considered to be functional mark-
ers of platelet involvement in the pathophysiology of re-
lated diseases. Several studies have shown that MPV is 
associated with vascular diseases and systemic diseases 
that cause vascular disorders, such as diabetes mellitus, 
sepsis, and cardiac infarction [17-19]. However, there are 
few studies in the literature related to PCT and PDW. 
Considering the role of platelets in the abovementioned 
inflammatory processes, we hypothesized that changes 
in MPV, PDW, and PCT values in acute PD, which are 
typical responses to inflammation, may be important 
for predicting the disease and to some extent, for ob-
taining further insights into its etiology. Moreover, we 
hypothesized that platelet markers may help distin-
guish whether the disease has stabilized.

MATERIALS AND METHODS

1. Ethics statement
The present study protocol was reviewed and ap-

proved by the Institutional Review Board of Okmeydanı 
Traning and Research Hospital (Reg. No. 48670771-
514.10). Informed consent was submitted by all subjects 
when they were enrolled.

2. Subject
Ninety-two patients with acute-phase PD with no 

history of any infectious diseases in the prior 3 months 
admitted to the andrology outpatient clinic and 80 
healthy volunteers recruited between December 2015 
and May 2018 participated in the study. The diagnosis 
of PD was confirmed by color Doppler ultrasonography 
by a single radiologist after a manual examination 
of penile plaque. The acute phase was defined by the 
duration of the disease (<18 months) or the presence of 
a painful erection. The degree of penile curvature and 
penile deformity were assessed by an intracavernous 
injection using papaverine. Patients’ erectile function 
and pain were evaluated using the validated Inter-
national Index of Erectile Function-5 items (IIEF-5) 
questionnaire [20] and a visual analogue scale (VAS), 
respectively. The IIEF-5 scores ranged from 5 to 25 
points, and scores <17 were defined as erectile dysfunc-
tion (ED). On the VAS, a score of 0 indicated painless 
erections.

Patients were not included in the study if they had 
cardiovascular, hepatic, pulmonary, renal, or other sys-
temic diseases (e.g., metabolic syndrome, thyroid func-
tion disorders, infections, cancer, smoking, other con-
nective tissue disorders). Patients who received drug 
therapy or any other medical treatment for PD were 
also excluded from the study.

The complete blood cell count, platelet count, MPV, 
PDW, and PCT were measured in a single laboratory 
using an automated hematology analyzer (Sysmex XN-
1000 hematology analyzer; Sysmex Corporation, Kobe, 
Japan). All blood samples were placed into tubes coated 
with ethylenediaminetetraacetic acid. After the blood 
samples were taken, measurements were performed 
within 2 hours, which is the optimal interval [21].

3. Statistical analysis
The two-sample t-test or the Mann–Whitney U-test 

was used to compare the baseline characteristics of the 
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groups. The Fisher exact test and Pearson chi-square 
test were used to analyze categorical data. The Krus-
kal–Wallis test was used to compare three or more 
groups. A p-value <0.05 was considered to indicate sta-
tistical significance. All analyses were conducted using 
SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

All patients with PD were in the acute phase, and 
57 of these patients (61.9%) had painful erections. The 
mean plaque size measured by color Doppler ultraso-
nography in PD patients was 13.3±8.8 mm (range, 2–49 
mm). No differences were observed between the two 
groups in terms of age, body mass index, C-reactive 
protein levels, IIEF-5 scores, or testosterone levels 
(p>0.05). The presence of PD was the only meaningful 
difference between the two groups. The clinical and 
demographic features of the two groups are shown in 
Table 1.

There were no significant differences in the platelet 

Table 1. Demographic and clinical characteristics of the groups

Variable
Patients with 

Peyronie disease 
(n=92)

Patients without 
Peyronie disease 

(n=80)
p-valuea

Age (y) 53.8±10.2 52.2±8.0 0.465
BMI (kg/m2) 27.4±3.7 27.6±4.0 0.593
Testosterone (ng/mL) 3.9±1.1 4.2±1.5 0.198
CRP (mg/dL) 0.21±0.23 0.23±0.34 0.256
IIEF-5 score 19.6±3.9 20.2±5.5 0.313
Disease duration (mo) 10.3±5.3 (1–18)
Degree of curvature (o) 27.2±15.1 (0–45)
Painful erections 57 (61.9)
Plaque size (mm) 13.3±8.8 (2–49)

Values are presented as mean±standard deviation only, mean±standard 
deviation (range), or number (%).
BMI: body mass index, CRP: C-reactive protein, IIEF-5: International 
Index of Erectile Function-5 items.
at-test/Mann–Whitney U-test/chi-square test.

Table 2. The platelet count and platelet indices according to group

Variable
Patients with 

Peyronie disease
Patients without 
Peyronie disease

p-valuea

PLT (n/μL) 251.1±58.6 235.9±55.3 0.078
PDW (fL) 16.8 (8.3–24.1) 17.1 (9.9–22.5) 0.243
PCT (%) 0.20 (0.13–0.41) 0.21 (0.10–0.33) 0.762
MPV (fL) 9.7±1.0 9.3±1.1 0.163

Values are presented as mean±standard deviation or median (range).
PLT: platelet, PDW: platelet distribution width, PCT: plateletcrit, MPV: 
mean platelet volume. 
aMann–Whitney U-test.

Table 3. Platelet count and platelet indices according to the duration of disease

Variable
Duration of disease

Control (n=80) p-valuea

0–3 mo (n=30) 3–6 mo (n=27) 6–12 mo (n=19) >12 mo (n=16)

PLT (n/μL) 251.1±58.6 235.9±55.3 241.4±59.3 239.5±47.6 235.9±55.3 0.475
PDW (fL) 15.6 (7.3–25.1) 16.1 (8.9–23.5) 17.1 (8.3–24.1) 16.2 (6.9–19.2) 17.1 (9.9–22.5) 0.343
PCT (%) 0.19 (0.11–0.35) 0.21 (0.14–0.36) 0.18 (0.15–0.41) 0.20 (0.12–0.43) 0.21 (0.10–0.33) 0.612
MPV (fL) 9.5±1.1 9.8±1.7 9.4±1.0 9.9±1.6 9.3±1.1 0.593

Values are presented as mean±standard deviation or median (range).
PLT: platelet, PDW: platelet distribution width, PCT: plateletcrit, MPV: mean platelet volume. 
aKruskal–Wallis test.

Table 4. Platelet count and platelet indices according to curvature degree

Variable
Curvature degree

Control (n=80) p-valuea

<30° (n=31) ≥30° (n=61) 

PLT (n/μL) 241.3±57.6 239.8±56.7 235.9±55.3 0.183
PDW (fL) 19.8 (9.3–25.1) 18.6 (8.9–21.5) 17.1 (9.9–22.5) 0.342
PCT (%) 0.19 (0.12–0.39) 0.20 (0.13–0.35) 0.21 (0.10–0.33) 0.652
MPV (fL) 9.3±2.0 9.1±1.5 9.3±1.1 0.463

Values are presented as mean±standard deviation or median (range).
PLT: platelet, PDW: platelet distribution width, PCT: plateletcrit, MPV: mean platelet volume. 
aKruskal–Wallis test.
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count, MPV, PDW, or PCT between the two groups 
(patients vs. control) (p>0.05, Table 2). When the pa-
tients were grouped according to disease duration, 
no statistically significant differences were observed 
(p>0.05) (Table 3). Furthermore, there were no signifi-
cant differences in patients’ platelet indices depending 
on whether the degree of penile curvature was <30° 
or ≥30° (p>0.05) (Table 4). Finally, there were no sta-
tistically significant differences in the platelet indices 
between patients with and without painful erections 
(p>0.05).

DISCUSSION

Platelets and related markers have been reported to 
function as biomarkers of vascular injury and inflam-
mation in many studies [22,23]. Among these platelet 
indices, considerably more studies have investigated 
MPV than have investigated PDW and PCT. Fur-
thermore, no study has yet explored the relationship 
between PD and platelet indices. Therefore, to our 
knowledge, our study is the first to investigate the 
relationship between PD and platelet indices (MPV, 
PDW, and PCT) in the literature.

Although MPV and other platelet indices have been 
reported to be predictive markers in vascular patholo-
gies and inflammatory disorders in most studies, op-
posing views have also been presented in the literature. 
Çoban et al [24] compared patients with varicocele to 
healthy individuals and found that MPV values were 
significantly higher in patients with varicocele, while 
platelet count and PDW values were significantly 
lower. In contrast, Polat et al [25] found no correlation 
between the presence of varicocele and platelet count 
or platelet indices. The authors stated that varicocele is 
a venous disease, not an arterial disease. Since MPV is 
usually associated with arterial diseases, a pathological 
relationship may not exist between platelet indices and 
varicocele. In addition, some reports have suggested 
that the MPV and PDW indices do not reflect platelet 
function, and that the gold-standard method for as-
sessing platelet function is platelet aggregation [26]. 
Similarly, Beyan et al [27] did not find a correlation 
between platelet indices and platelet aggregation re-
sponses in healthy subjects. In our study, we expected 
that the values of platelet indices would be different 
between PD patients and healthy individuals if plate-
let indices had predictive value for vascular diseases 

and the inflammatory process, because the acute phase 
of PD is an active inflammatory process due to micro-
vascular trauma. The recent study of De Rose et al [28] 
also supports this theory of microvascular trauma in 
PD. They demonstrated similar characteristics between 
post-trauma plaques and PD plaques using electronic 
microscopy. In all the samples they analyzed, they ob-
served an inflammatory reaction of the structure of 
the tunica albuginea, disorganization of the extracel-
lular matrix, and a proliferation of inflammatory cells 
and fibroblasts. Trauma also leads to increased levels 
of TGF-β1, which is abundant in platelets. Lindholm 
et al [29] showed that TGF-β1 mRNA significantly 
increased in rat brain cortices with lesions after a pen-
etrating injury. In light of this information, recurrent 
microtraumas and a chronic inflammatory process 
could logically be expected to lead to changes in plate-
let indices. However, we did not observe any significant 
differences in platelet indices, including the platelet 
count, MPV, PDW, and PCT, between patients with PD 
and healthy individuals. This result may have resulted 
from the exclusion of patients with many systemic 
diseases in our study. The most common comorbidities 
and risk factors of PD are hypertension, dyslipidemia, 
cardiovascular disease, diabetes mellitus, ED, smok-
ing, chronic alcohol consumption, and Dupuytren’s 
contracture [2,16,30,31]. It is also known that MPV and 
other platelet indices are closely associated with these 
systemic diseases. Thus, according to our study, MPV, 
PDW, and PCT may not be independent risk factors or 
indicators of PD.

Another reason for the differences between pub-
lished studies may be that the measurements were not 
standardized sufficiently. It is important that prospec-
tively-planned studies about platelet indices standard-
ize the anticoagulant type, measurement technology, 
and the measurement time after venipuncture to en-
sure data accuracy and reliability [32].

The main limitation of this manuscript is that this 
study excluded patients with many systemic diseases, 
including the most common comorbidities and risk fac-
tors that could affect PD progression. Because of these 
exclusion criteria, the platelet indices of the partici-
pants did not show clear differences between patients 
with PD and healthy volunteers. However, not all PD 
patients may have an associated systemic disease as a 
comorbidity. In this respect, we believe that the results 
of the study are noteworthy despite its limitations.
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CONCLUSIONS

We did not find any significant relationship between 
PD and platelet indices when we excluded all risk fac-
tors in our study. There is a need for larger case series 
and cross-sectional studies.
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