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The Evaluation of Platelet Volume Indices in Patients with Varicocele
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Abstract

Objective: Varicocele is the abnormal venous dilatation and the tortuosity of the pampiniform plexus. Varicocele has been shown to be related with
systemic varicosity in some studies. Platelet volume indices have also been reported to increase in vascular disorders. In this study, we aimed to determine
if complete blood count (CBC) parameters especially platelet counts and volume indices could be a practical tool in the diagnosis and follow-up of
varicocele.

Materials and Methods: The medical records of all patients who underwent varicocelectomy due to grade 2 or 3 clinical varicocele were reviewed.
Examined parameters included patient demographic characteristics and preoperative CBC parameters [hemoglobin, white blood cell, platelet, mean
platelet volume (MPV) and platelet distribution width (PDW)]. Patients without varicocele, active infection and vascular disorders constituted the control
group.

Results: The study population consisted of 61 patients with varicocele and 62 control subjects. The mean age of the patients was 28.6 + 6.2 years. Mean
preoperative hemoglobin, WBC, platelet, MPV and PDW were 15.5 + 1 g/dL, 7.5+1.6 x10%/uL, (236 + 53.4) x10*/uL, 9.3+1.1 (fL) and 15.2+ 3.9 (%),
respectively. There was no difference between patients with varicocele and control subjects in terms of age, mean preoperative Hb, WBC and MPV.
However, mean preoperative platelet count was significantly lower and mean PDW was significantly higher in varicocele patients compared to controls
(p<0.05).

Conclusion: We found that PDW is significantly higher in varicocele patients compared to controls. Thus, PDW might be a practical tool in the
confirmation of varicocele diagnosis and also be utilized at follow-up after varicocelectomy.
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Oz

Amag: Varikosel, anormal venoz genisleme ve pampiniform pleksusun tortiyoze olmasidir. Bazi galismalarda varikoselin sistemik varikosite ile
iligkili oldugu gosterilmistir. Trombosit hacim indekslerinin de vaskiiler bozukluklarda arttig1 bildirilmistir. Bu ¢alismada, tam kan sayimi (CBC)
parametrelerinin, 6zellikle trombosit sayisi ve hacim indekslerinin varikosel tan1 ve takibinde kullanilip kullanilamayacagini belirlemeyi amagladik.
Yontem ve Gerecler: Grade 2 veya 3 klinik varikosel nedeniyle varikoselektomi yapilan tiim hastalarin tibbi kayitlari gozden gegirildi. Incelenen
parametreler hasta demografiklerini, ameliyat oncesi CBC parametrelerini [hemoglobin, beyaz kan hiicresi, trombosit, ortalama trombosit hacmi (MPV)
ve trombosit dagilim genisligini (PDW)] i¢eriyordu. Kontrol grubu varikoseli, aktif enfeksiyonu ve damar rahatsizligi olmayan hastalardan olusturuldu.
Bulgular: Calismaya 61’1 varikoselli ve 62’si kontrol olmak tizere 123 hasta dahil edildi. Hastalarin ortalama yas1 28.6 + 6.2 yildi. Ortalama preoperatif
hemoglobin, WBC, trombosit, MPV ve PDW sirasi ile 15,5 £ 1 g/dL, 7,5 = 1,6 x10°/uL, (236 = 53,4) x103/uL, 9,3 = 1,1 (fL) ve 15,2 + 3,9 (%) idi.
Yas, ameliyat oncesi Hb, Wbc ve MPV agisindan varikoseli olan hastalarla kontroller arasinda fark yoktu. Bununla birlikte, kontrollere gore varikosel
hastalarinda ameliyat oncesi ortalama trombosit sayist anlamli olarak diisiiktii ve ortalama PDW anlamli olarak yiiksekti (p <0.05).

Sonug: Varikosel hastalarinda PDW’nin kontrollere gore anlamli olarak daha yiiksek oldugunu bulduk. Bu nedenle PDW, varikosel tanisinin
dogrulanmasinda pratik bir arag olabilir ve ayn1 zamanda varikoselektomi sonrasi takipte de kullanilabilir.
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Introduction

Varicocele is adisease characterized by abnormal enlargements
in the testicular vein and pampiniform plexus caused by various
factors [1]. Varicocele is found in about 15% of men and
represents the primary cause of male infertility in 35% of cases
[2]. The etiology of varicocele is multifactorial and the pathogenic
mechanisms of varicocele are unclear, but varicocele may lead to
increased venous pressure, high testicular temperature, oxidative
stress, hypoxia and ultimately testicular damage [3]. According
to previous studies, it is known that oxidative stress enhances
vascular inflammation, which plays an important role in the
progression of atherosclerotic disease [4]. Varicocele is a vascular
disease and causes local and / or systemic inflammation [5]. In
addition, a systemic vascular varicosity was positively correlated
with varicocele [6]. Changes in platelet function caused by
vascular damage can be associated with varicocele [2].

In this study, we aimed to determine if complete blood count
(CBC) parameters especially platelet count and volume indices
could be a practical tool in the diagnosis and follow-up of varicocele.

Materials and Methods

After obtaining institutional review board approval
(Approval Number: 2018/29620911-929), the medical records
of all patients who underwent varicocelectomy due to grade 2
or 3 clinical varicocele in Tiirkiye Yiiksek Thtisas Training and
Research Hospital between 2014 and 2018 were retrospectively
reviewed. Patients who underwent unilateral varicocelectomy
without any active infection constituted the patient group.
Patients admitted to outpatient clinic with a complaint other than
infertility or scrotal pain without varicocele, active infection,
inflammatory disease and vascular disorders constituted the
control group.

Statistical Analysis

IBM SPSS statistical package programme v.21 for Mac
(Armonk, NY, USA)was used. Quantitative variables were
given as mean + standard deviation and qualitative values were
shown in numbers and percentages. Comparison of variables
between two groups was made by using Mann-Whitney U tests.
Statistical significance was set as P <0.05

Results

The study included 61 patients with varicocele and 62
control subjects. The mean age of the patients was 28.6 + 6.2
years. Mean preoperative hemoglobin, WBC, platelet, MPV and
PDW values were 15.5 + 1 g/dL, 7.5+1.6 10%/uL, 236 + 53.4
x103/uL, 9.3+1.1 (fL) and 15.2+ 3.9 (%), respectively. There
was no difference between patients with varicocele and controls
in terms of age (28+6.8 vs 29.1£5.5years), mean preoperative
Hb (15.6+0.9 vs. 15.4+1.1 g/dL), WBC (7.4+1.6 vs 7.6%+1.6
x10%/uL)and MPV (9.3+1.1 vs 9.4+1fL). However, mean
preoperative platelet count was significantly lower and mean
PDW was significantly higher in varicocele patients compared
to controls (p=0.006 and p=0.001, respectively) (Table 1).
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Discussion

Underlying pathogenesis of varicocelecan be related to
increased pressure in the pampiniform venous plexus and venous
drainage [7]. Many studies have been conducted in the literature
to elucidate the exact etiology of varicocele. In the literature, it is
reported that the presence of large platelets is a possible risk factor
for the diseases and the conditions such as testicular torsion,
varicocele, stroke, myocardial infarction and angina, coronary
artery atherosclerosis, malignancy, ulcerative colitis, familial
Mediterranean fever, Alzheimer’s disease and Behget’s disease [5].
Most of the mediators necessary for coagulation, inflammation,
thrombosis and atherosclerosis are secreted by platelets [8].

Table 1. Comparison of age and complete blood count variables
of varicocele patients and the control group

Varicocele | Control
(n=61) (n=62)

Age (yr) 28+6.8

Variables P value

29.1£5.5 | 0.096

Mean Preoperative

Hb (g/dL) 15.6£0.9 | 15.4+1.1 | 0.455
Mean Preoperative
WBC x 10°/uL 7TA4+1.6 | 7.6£1.6 | 0.482
Mean Preoperative
PLT x10%/uL 222447 249+56 | 0.006

Mean Preoperative

MPV (fL) 9.3+1.1 9.4+1 0.419

Mean Preoperative

PDW (%) 16.2+4.5

14.242.8 | 0.001

Hb: hemoglobin; WBC: white blood cell; PLT: platelet; MPV:
mean platelet volume; PDW: platelet distribution width

Vascular change and platelet indices may be useful for
detecting or screening subclinical varicocele [2]. Platelet indices
such as mean platelet volume (MPV), platelet distribution width
(PDW) and thrombocytecrit (PCT) are standard indicators of
platelet function in the pathophysiology of diseases [9]. MPV
is an important marker of platelet size and activation. However,
the results of the studies on this subject in the literature are
contradictory. In a study by Ciice et al., MPV values were found
to be significantly higher in patients with varicocele than those
without (P = 0.010), but no statistically significant relationship
was found between grade of varicocele and MPV and RDW
values [4]. Bozkurt et al. stated that the increase in MPV was due
to the varicocele disease and that the increase in the degree of
varicocele was associated with higher MPV in varicocele patients
[8]. In concordance with the aforementioned studies Coban et al.
found that MPV values were significantly higher in the varicocele
group, and platelet and PDW values were significantly lower
than in the control group [1]. In another study, in contrast with
our study, when the platelet (PLT), MPV, PCT and PDW values
of the varicocele and the non-varicocele groups were compared,
a significant increase was observed in MPV (p = 0.003), but no
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difference was observed in the platelet count or platelet indices [3].

In another study by Polat et al.,platelet counts or indices
represented no difference between the groups with and without
varicocele in terms of MPV, PDW and PCT [9]. Mahdavi et
al. found that platelet volume indices [PVI (MPV, PDW, and
P-LCR)] was higher in varicocele patients compared to normal
healthy controls [10]. In our study, no significant difference
was observed between the groups with and without varicocele
in terms of MPV, while the mean preoperative PDW value was
found to be significantly higher in those with varicocele.

Our study is also not without limitations. One of the main
limitations of the study is that the study is its retrospective
design. In addition, the small number of patients and the fact
that we did not measure other platelet indices like (platelet-large
cell ratio (PLCR) and platelet-large cell concentration (PLCC)
and platelet activation markers such as beta-thromboglobulin
and platelet factor IV might be considered among the other
limitations of our study.

Conclusion

We found that PDW is significantly higher in varicocele
patients compared to controls. Thus, PDW might be a practical
tool in the diagnostic confirmation of varicocele and also be
utilized at follow-up after varicocelectomy.
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