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Abstract

Introduction: There are several studies on the relationship between 
increased mean platelet volume (MPV) and varicocele. �e inves��e inves�
tigated the relationship between preoperative and 6�month post�
operative MPV values in patients whose varicocele was corrected 
with surgery.
Methods: A total of 282 patients underwent surgery at our urology 
clinic between December 2011 and December 2013 for primary 
varicocele. �e retrospectively examined the records of 61 patients 
who came to the 6�month postoperative follow�up. The preop�
erative varicocele diagnosis was made with physical examination 
findings and supported with colour Doppler ultrasonography.
Results: The varicocele was grade I in 12 patients, grade II in 34 
patients and grade III in 11 patients. �hen the preoperative and 
6�month postoperative haemoglobin (Hb), MPV, mean corpuscular 
volume, platelet, and platelet distribution width (PD�) values were 
compared, there was a significant decrease in MPV (p = 0.019), 
and a significant increase in Hb (p < 0.001). A noticeable increase 
was also present in PD�, but it was not statistically significant 
(p = 0.058).
Conclusion: �e found that MPV increased in patients with varic�
ocele and tended to decrease again after the varicocele was sur�
gically corrected. However, we feel larger prospective series are 
needed.

Introduction

Varicocele is defined as the dilatation of the pampiniform 
plexus of veins surrounding the testis.1 Clinical varicoceles 
are present in about 15% of the general male population, 
and in up to 35% of men with primary infertility and 75% 
of men with secondary infertility.2 Varicoceles that are diag�
nosed primarily via physical examination are referred to as 
clinical varicoceles, whereas those that are <3 mm in diam�

eter and observed only via colour Doppler ultrasonography 
(CDU) with the Valsalva maneuver are considered subclini�
cal varicoceles.3 Varicoceles are associated with other vas�
cular pathologies.4  Kılıç and colleagues also reported that 
peripheral varicose veins share a pathological mechanism 
with varicocele.5  

Mean platelet volume (MPV) is a parameter provided by 
the automatic blood count device during a routine blood 
count, but clinicians do not usually pay it much attention. 
It has been associated with thrombocyte volume, function, 
and activation.6 MPV and platelet distribution width (PD�) 
are markers of platelet activation.7�9  It is generally accepted 
that thrombocyte volume is determined during the produc�
tion of thrombocytes from megakaryocytes.10 It is believed 
that large thrombocytes are younger11 and less reactive.12

Increased MPV is associated with the presence and progno�
sis of vascular disease, including peripheral, cerebrovascular, 
and coronary artery disease.13

Although there are studies on the relationship between 
MPV and vascular diseases, only a few investigate the rela�
tionship between MPV and varicocele. Coban and colleagues 
found that MPV values were higher in varicocele group than 
in the control group.14 Therefore, we designed this study 
to compare preoperative and postoperative MPV values in 
varicocele patients. �e investigated the relationship between 
preoperative and 6�month postoperative MPV values in 
patients whose varicocele was corrected with surgery. 

Methods 

Of the 282 patients who underwent surgery at our Şevket 
Yılmaz Training and Research Hospital’s Department of 
Urology between December 2011 and December 2013 
due to primary varicocele, we retrospectively investigat�
ed the records of 61 patients at their 6�month follow�up. 
All patients underwent varicocelectomy with a standard 
inguinal approach. This study was approved by our insti�
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tutional review board. Only 1 patient had bilateral varic�
ocele, while the others had a unilateral left varicocele. The 
indication for surgery was infertility (primary in 38 patients, 
secondary in 16 patients) in 54 patients and other factors 
(pain, cosmetic reasons, etc.) in 3 patients. �e obtained the 
following information from patients: medical history, physi�
cal examination, CDU, platelet, MPV, PD�, hemoglobin, 
white blood cell (�BC), and mean corpuscular volume 
(MCV) values. The preoperative varicocele diagnosis was 
made by physical examination and supported with CDU. 
Varicocele was grouped as mild (grade I: varicose veins 
are palpable only during the Valsalva maneuver), moderate 
(grade II: varicose veins may be palpable during rest but not 
visible), or severe (grade III: visible varicose veins). 

Cases with non�varicocele scrotal pathologies (e.g., unde�
scended testis, testicular torsion, epididymitis, orchitis, epi�
dimo�orchitis, inguinal hernia, testicular mass) or systemic 
disease (e.g., hematological disorder, hypertension, diabetes 
mellitus, chronic renal failure, collagen vascular disease) 
were excluded from the study. 

The full blood count test was performed with an automat�
ic blood count test device (Abbott Cell�Dyn 3700 hematol�
ogy analyzer) using blood with K�EDTA (Potassium�ethylene 
diamine tetraacetic acid) anticoagulation at our hospital. 
�e compared the preoperative and 6�month postoperative 
hemogram results.

Statistical tests were performed using software for 
�indows. Compliance of variables with a normal distribu�Compliance of variables with a normal distribu�
tion was analyzed with visual (histogram and probability 
plots) and analytical methods (the Kolmogorov�Smirnov test). 
Descriptive analyses were provided as mean and standard 
deviation. Since the MPV and hemoglobin values showed 
normal distribution, the paired�t test was used in the preop�
erative and postoperative comparison of these parameters, 
while the �ilcoxon test was used for the other parameters 
that did not comply with the normal distribution. Statistical 
significance was set at p < 0.05.

Results 

The mean age of the patients was 28.93 ± 0.87 (range: 16�45) 
(Table 1). The varicocele was grade I in 12 patients, grade II 
in 34 patients and grade III in 11 patients, while the bilateral 
case was grade III on the left and grade I on the right. �e 
excluded 4 patients with recurrence on CDU postoperative� postoperative�
ly. �hen the preoperative and 6�month postoperative hemo�. �hen the preoperative and 6�month postoperative hemo�
globin, MPV, MCV, platelet, and PD� values were com�
pared, there was a significant decrease in MPV (p = 0.019), 
and a significant increase in hemoglobin (p < 0.001). A 
noticeable increase was also present in PD�, but it was 
not statistically significant (p = 0.058). Preoperatively and 
postoperatively mean MPV, PD�, and hemoglobin values 
are illustrated (Fig. 1, Fig. 2, Fig. 3).

Discussion 

A varicocele is the most common correctable cause of male 
infertility and is defined as the abnormal dilatation of the 
veins creating the pampiniform plexus due to venous reflux. 
The usual etiological factors include hydrostatic pressure 
increase in the venous structures and venous reflux develop�
ment due to anatomical features. The most important fac�
tors that can cause such a hydrostatic pressure increase is 
the compression of the left renal vein between the superior 
mesenteric artery and the aorta (nutcracker phenomenon), 
inadequate gonadal vein valves, and direct opening of the 
left testicular vein to the left renal vein.15

Although it is not known how a varicocele creates dam�
age in the testis, there are many theories. The two common 
accepted theories in varicocele pathophysiology are testicu�
lar temperature increase and reflux of adrenal metabolits. 
Consequently varicocele can cause infertility via testicular 
damage, decrease of testicular volume, decrease of leydig 
cell functions, and impairment of spermatogenesis.16

A varicocele is a vascular problem. The cause is not 
definitely known although there are many theories on the 
physiopathogenesis. Vascular pathologies are associated 
with increased thrombocyte activity and increased throm�
bocyte volume. The increased thromboxan, serotonin, 
β�thromboglobulin, P�selectin, glycoprotein IIIa secretion 
and the decreased prostacyclin secretion from these activat�
ed thrombocytes facilitate vasoconstriction and thrombocyte 
aggregation, leading to a high thrombotic potential.17�19 The 
changes in the thrombocyte volume indicators can therefore 
have prophylactic and diagnostic value in thrombotic and 
prethrombotic events.19 

Elevated MPV values have been shown in atherothrombotic 
disorders, such as acute myocardial ischemia, acute myocar�
dial infarction, coronary atherosclerosis, and cerebrovascu�
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Table 1.  Demographic and clinical characteristics of the 
patients

Preoperative
Postoperative 
at 6 months

p value

Age, years 28.93 ± 0.87

Varicocele grade I 12

Varicocele grade II 34

Varicocele grade III 11

Total patients 57

MPV (fL) 8.33 ± 0.99 8.10 ± 1.09 0.019

PLT (×103 µL) 242.42 ± 49.75 244.84 ± 55.66 0.666

PDW (fL) 16.88 ± 2.07 17.46 ± 1.70 0.058

MCV (fL) 87.37 ± 6.64 87.10 ± 5.11 0.928

WBC (×103 µL) 7.03 ± 2.12 7.80 ± 2.70 0.056

Hb (g/dL) 14.40 ± 1.13 14.91 ± 1.02 <0.001
MPV: Mean platelet volume, PLT: Platelet, PDW: Platelet distribution width, MCV: Mean 
corpuscular volume, WBC; White blood cell, Hb: Hemoglobin.
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lar events. An increase in MPV has also been reported in 
conditions closely associated with insulin resistance, such as 
metabolic syndrome, obesity, diabetes mellitus, and hyperten�
sion.9  Çoban and colleagues found significantly higher MPV 
in obese patients with a body mass index of ≥30 kg/m2  than 
in non�obese patients.20  They also reported that weight loss in 
obese people led to a significant decrease in MPV; this in turn 
decreased cardiovascular disease risk by an antiatherogenic 
effect and by suppressing thrombocyte activation.21 Kario and 
colleagues similarly found the thrombocyte count and MPV 
much higher in smoking patients and those with atheroscle�
rotic lesions than in non�smoking patients and those with no 
atherosclerotic lesions and suggested that increased MPV 
accelerated atherosclerosis development. They also noticed 
a 10% decrease in MPV 1 to 3 months after quitting smoking 
in the atherosclerotic group.22 

There are only a few studies investigating the relation�
ship between MPV and varicocele. Bozkurt and colleagues 
reported the MPV values in a varicocele group were signifi�
cantly higher than in the control group; their study included 
60 patients with varicocele and 57 control group patients. 
They also found a significant correlation between MPV and 
varicocele grade and left spermatic vein diameter.23 �e simi�
larly evaluated the relationship between MPV and varic�
ocele in 264 varicocele patients and 220 control subjects 
in another study and found MPV high in the patient group. 
However, we did not find a positive correlation between 
varicocele grade and left spermatic vein diameter.14  In the 
current continuation study, we investigated the relationship 
between preoperative and 6�month postoperative MPV val�
ues in patients whose varicoceles had been corrected with 
surgery. �hile a significant decrease was found in MPV 

Fig. 1. The mean platelet volume (MPV) preoperative and 6-month postoperative values. 

Fig. 2. The mean platelet distribution width (PDW) preoperative and 6-month postoperative values. 
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in the postoperative period, a noticeable rise was seen in 
PD�. However, we did not find a statistical significance. 
Studies evaluating the relationship between MPV and chron�
ic inflammatory disease have shown high MPV values in 
patients with rheumatoid arthritis in the active period of the 
disease with high inflammatory marker levels.24  Similarly, 
MPV values decreased after treatment of active disease in 
patients with ankylosing spondylitis.25

Furthermore, higher MPV values were shown in patients 
with severe obstructive sleep apnea leading to cardiovas�
cular complications compared to a control group in a study 
with 95 subjects.26 A significant decrease was found in MPV 
after continuous positive airway pressure (CPAP) treatment 
for 6 months in a similar group of patients.27

�e found lower hemoglobin levels in the varicocele 
group compared to controls. Some studies have reported 
lower testosterone levels in varicocele patients.28 Ferrucci 
and colleagues reported that men in the lowest quartile of 
total and bioavailable testosterone were more likely to have 
anemia.29 Although we did not study serum testosterone lev�
els in this study, the lower hemoglobin in the varicocele 
group could be associated with low testosterone levels. 

Conclusion 

MPV is widely used to measure platelets. It increases in 
patients with varicocele and tends to decrease again in 
patients whose varicocele is corrected with surgery. Although 
we found that varicocele surgery corrected preoperatively 
increased MPV levels in this study, further larger series are 
need to support to this finding.
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