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Abstract: Purpose: To evaluate the association between varicocele and MPV values in pediatric and adult patients. 
And its association with different clinical parameters. Materials and methods: We retrospectively analyzed the medi-
cal charts of patients treated for varicocele at our Institution between December 2010 and December 2014. The 
study patients were divided into three groups: group 1- patients with varicocele without testicular hypotrophy treated 
for scrotal discomfort or infertility (percutaneous varicocelecomy-scheloembolization); group 2- (control group) pa-
tients without varicocele; group 3- patients with varicocele and testicular hypotrophy (laparoscopic varicocelectomy). 
The study compared the grade of varicocele and MPV before surgery; age-related MPV and MPV cumulative value 
between the groups. Results: After revision of the study 145 medical charts (group 1: 47 patients, group 2: 52 pa-
tients, group 3: 46 patients), and in compliance with the inclusion and exclusion criteria established, 127 patients 
were considered for the study; we evaluated 42 patients in group 1, 46 patients in group 2 and 39 patients in 
group 3. Patients with varicocele had higher MPV value than controls but only in adulthood. Testicular hypotrophy 
associated with varicocele is not a confusing factor. Conclusions: Even if MPV is higher in adults with varicocele as 
reported by other studies, but this result is not thrue in adolescents and its is not correlated with testicular hypotro-
phy; some confunding factors, i.e. andrological disease or smoking status, could be the reasons of different results 
present on medical literature.
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Introduction

Idiopathic varicocele is the most commonly 
diagnosed peripubertal andrologic disease  
and the most treatable cause of male-related 
impaired fertility potential. In recent literature 
some authors tried to correlate varicocele with 
mean platelet volume (MPV), giving a new clini-
cal value to this relationship [1-4].

These authors supported their findings sug-
gesting that there is a correlation between 
grade of varicocele, defined as a vascular dis-
ease, and platelet activation which results in 
higher MPV value [1].

As reported by Beyan and Varol, in these stud-
ies there are some ambiguous data that could 
invalidate such relationship [5, 6].

The aim of this study was to evaluate the asso-
ciation between varicocele and MPV values in 

pediatric and adult patients trying to explain 
which factors may affect this parameter.

Materials and methods

We retrospectively analyzed the medical charts 
of patients treated for varicocele at our Insti- 
tution between December 2010 and December 
2014. The study was approved by interrnal sci-
entific board.

Following the guidelines of the European 
Association of Urology, according to which vari-
cocelectomy is indicated if associated with  
testicular hypotrophy and infertility, we retro-
spectively analyzed patients treated for varico-
cele in the pediatric age and adulthood. The 
study patients were divided into three groups: 
group 1-patients with varicocele without testic-
ular hypotrophy treated for scrotal discomfort 
or infertility (percutaneous varicocelecomy- 
scheloembolization); group 2- (control group) 
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patients without varicocele and normal testicu-
lar volume; group 3-patients with varicocele 
and testicular hypotrophy (laparoscopic varico- 
celectomy).

Varicocele was classified into three groups: 
grade I-palpable at Valsalva only; grade II- 
palpable without Valsalva; grade III-visible. 
Testicular hypotrophy was defined as a testicu-
lar volume loss >20% with respect to the con-
tralateral testis, assessed using Siemens 
Sonoline Elegra Ultrasound Imaging System 
(Siemens AG, Munich, Germany) with a 7.5 MHz 
probe. Measurements of the testicular length, 
width, and height were obtained by using elec-
tronic calipers. Testicular volume was calculat-
ed with the formula used for a prolate ellipsoid: 
[Vol (ml) = 523 × L × W × H].

The inclusion criteria for this study were the fol-
lowing: left varicocele with or without testicular 
hypotrophy; no previous infections of the uri-
nary system; no previous testicular traumas nor 
previous inguinal and scrotal surgeries. Control 
group: patients treated for phimosis without 
varicocele with normal testicular volume. For 
group 2 and 3 we considered only non-smokers 
with normal Body Mass Index per age who prac-
tised regular sport activity (at least 2 times a 
week for at least 2 hours). We also evaluated 
the pubertal status of each patient. Patients 
lost to follow-up were excluded from the study. 
The clinical status of patients in group 1 (i.e. 
hypertension, hystory of coronary artery dis-
ease, BMI, smoking status) was not considered 
in term of exclusion criteria in order to have a 
cohort of adult patients similar to those report-
ed in other studies (no data are available about 
exclusion criteria or patients’ clinical status).

Evaluation criteria

The study compared the grade of varicocele 
and MPV before surgery; age-related MPV and 

MPV cumulative value between the groups. The 
values collected from all the varicocele groups 
were compared with the values recorded for 
the control group.

Blood samples were collected in primary blood 
tubes containing K2EDTA (Terumo Europe N.V., 
Leuven, Belgium) before surgery. All samples 
were sent to the same laboratory (University 
Hospital) and analyzed under controlled condi-
tions of temperature and humidity within 2 
hours. A range of 7-10 fL was considered as 
normal.

The primary outcome of the study was to define 
a clinical relationship between MPV value and 
presence of varicocele; the secondary outcome 
was to evaluate the correlation between puber-
tal status, age and testicular hypotrophy. We 
also tried to identify the MPV cutoff value for a 
prognostic indication of vascular risk.

Statistical analysis was performed using the 
student t-test, chi-square and Fischer exact 
tests. Significance value was set at P<0.05. 
The analysis was conducted with the Statistical 
Package for Social Sciences (SPSS) software 
version 15 for Windows SPSS Inc., Chicago, 
USA.

Results

After revision of 145 medical charts (group 1: 
47 patients, group 2: 52 patients, group 3: 46 
patients), and in compliance with the inclusion 
and exclusion criteria established, 127 patients 
were considered for the study; 18 were exclud-
ed from the study, 5 form group 1, 6 from group 
2 and 7 from group 3, since lost to follow-up. 
We evaluated 42 patients in group 1, 46 
patients in group 2 and 39 patients in group 3.

None of the patients had grade I varicocele; 36 
had grade II and 45 had grade III varicocele. 
There were not significant statistical differenc-

Table 1. MPV value per group
Group 1 Group 2 Group 3 P value P value

Age 28±8.7 years 10.2±2.3 16.7±2.2 P<0.05 (1 VS 2, 3) P>0.05 (2 VS 3)
MPV value 8.4±0.9 fL 7.6±0.9 fL 7.6±0.8 fL P<0.05 (1 VS 2, 3) P>0.05 (2 VS 3)

<18 YRS >18 YRS P value
MPV value 8.1±0.9 fL 7.7±0.9 fL P<0.05
Group 1 7.9±1.0 fL 8.4±0.9 fL P<0.05
Group 2 7.7±0.9 fL 7.5±0.9 fL P>0.05
Group 3 7.6±0.8 fL 7.7±0.8 fL P>0.05
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es as for grade of varicocele at surgery in the 
groups (group 1 vs. 3) (P>0.05). It was not pos-
sible to correlate testicular hypotrophy (group 
3) with varicocele grade (II vs III) (P>0.05). 
There was not a significant statistical differ-
ence between groups 2 and 3 in terms of 
pubertal status. All patients in group 2 and 3 
had BMI less than 20. Results are reported in 
Table 1.

Age range: group 1 28±8.7 years (age range 
15-51 years), group 2 10.2±2.3 years (age 
range 8-22 years), and group 3 16.7±2.2 years 
(age range 9-21 years). There was a statistical 
difference in terms of age range (P<0.05) 
between group 1 and groups 2 and 3 but not 
between group 2 and 3 (P>0.05).

MPV value: if we consider the value per group, 
2 patients in group 1, 8 patients in group 2 and 

fL, <8 fL, <8.5 fL, <9 fL, >9.5 fL (Figure 1). The 
distribution of patients per MPV range was sig-
nificantly higher with MPV less than 8.5 fL for 
groups 2 and 3 while group 1 had higher rates 
of distribution with MPV >8.5 fL. As showed in 
Figure 2, there was a progressive reduction of 
subjects with an age-adjusted MPV value less 
than 8.5 fL. The chi-square test was used to 
evaluate the association between the MPV 
value and the distribution of patients consider-
ing 8.5 fL as the cut-off value (with and without 
varicocele). In general the data collected did 
not show a statistically significant difference, p 
value >0.05, but observation of data collected 
for group 1 vs. 3 showed a statistical differenc-
es between these two groups with a p value 
less than 0.05 (P=0.02). This means that adults 
with varicocele had a MPV value higher than 
pediatric patients. Although 8.5 fL is still within 

Figure 1. Cumulative percentage of patient per group per MPV value.

6 patients in group 3 respec-
tively had MPV abnormal val-
ues (P>0.05). MPV was 8.4± 
0.9 fL in group 1 (range 
7-11.1), 2 7.6±0.9 fL in group 
(range 6.1-10.5) and 7.6±0.8 
fL in group 3 (range 6.4-10.2). 
There was a statistical differ-
ence between group 1 and 
groups 2 and 3 (P<0.05) but 
not between group 2 and 
group 3 (P>0.05) (P=0.91). 
Age adjustment (groups 1, 2 
and 3) gave interesting results 
when we considered patients 
aged <18 years vs. >18 years: 
the first group had 8.1±0.9 fL 
while the second group had 
7.7±0.9 fL (P<0.05 with P= 
0.002). Age-adjusted MPV 
values in group 3 (varicocele 
with testicular hypotrophy) 
and group 2 (control group) 
showed no significant statis- 
tical differences between 
patients aged <18 years vs. 
>18 years (P>0.05), while 
there was a statistical differ-
ence between these two sub-
groups in group 1 (P<0.05).

MPV values were then group- 
ed considering the cumulative 
% in patients according to the 
following ranges: <7.0 fL, <7.5 

Figure 2. Patients distribution per age range and MPV value.
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the normal range, a comparison with the results 
obtained in other studies confirmed that adults 
with varicocele showed higher MPV values. It is 
clear that some ambiguous factors in adult-
hood, i.e. infertility and andrologcial conditions 
or BMI, may be the cause for such higher value. 
The presence of testicular hypotrophy seems to 
be an indipendent factor without consequenc-
es on MPV values. This finding is supported by 
comparing the data collected from group 2 
(patients without varicocele with normal testic-
ular volume) and group 3.

Discussion

Some Authors reported the correlation between 
varicocele and higher MPV values, but at pre-
sent this relationship is still under scientific 
consideration in order to better understand the 
real scope of such a finding [1-4].

Other Authors maintain that the results 
obtained in these studies should be further 
investigated and that MPV can be used for 
diagnostic purposes only if it is carefully stand-
ardized [5, 6].

Bozkurt et al first reported the relationship 
between MPV and varicocele. They found that 
MPV was higher in patients with varicocele with 
a positive correlation between grade of varico-
cele, MPV value and diameter of left spermatic 
vein. Their study had some limits, i.e. no data 
were collected about control group or study 
group, especially for infertility status, prostati-
sis or other factors such as Body Mass Index or 
presence of infection. The results of semen 
analysis showed that progressive motility and 
sperm count in the varicocele group are higher 
than in the control groups, but the study did not 
offer any observation regarding this finding. 
Another point of criticism was that the study did 
not consider either testicular volume or hormo-
nal values, especially for patients with varico-
cele and infertility [1].

Also Mahdavi-Zafarghandi et al and Coban et al 
had such limits because they did not consider 
patients’ smoking status, BMI or if they were 
affected by testicular hypotrophy. An interest-
ing result obtained by Coban et al is the nor-
malization of MPV values after surgery but, 
again, this new finding was not thoroughly 
explained [2-4].

All these Authors maintained that platelet acti-
vation may play a role in the pathophysiologic 
basis of varicocele. But it is necessary to give 
reasons for such activation and this is why in 
this study we tried to explain the mechanism of 
platelet activation from a pathophysiological 
point of view.

Platelets drive coagulation and they also play 
an important role in inflammation. As reported 
by Davila et al, platelets from patients with sick-
le cell disease circulate in an activated state, 
as judged by phosphatidyl serine exposure and 
P-salectin expression on their surface, as well 
as by platelet microparticle formation. This acti-
vated state was shown to persit at baseline and 
during crisis [7]. When platelets are activated 
they produce cytokines, like Il-6 [7]. McManus 
et al demonstrated that there is a clear rela-
tionship between il-6 and platelets activation, 
especially in obesity and cardiovascular dis-
ease. Their results reported a strong connec-
tion between the circulating inflammatory bio-
markers C-reactive protein and IL-6 and plate-
let gene expression [8].

But there are other interesting findings report-
ed in the literature: administration of il-6 to 
humans was associated with an increase in cir-
culating platelet counts and dose-dependently 
il-6 increased thrombopoietin levels [9]. Throm- 
bopoietin appears to have a major role in con-
trolling platelet development from megakaryo-
cytes and this action is probably modulated by 
a series of cytochines such as il-6; therefore, 
higher il-6 is associated with higher MPV value 
[10-12].

Clinically, it was reported that megakaryocytes 
treated with testosterone resulted in an 
increased expression of the androgen receptor 
thus suggesting that the genomic effects 
induced by endogenous or esogenous mole-
cules in megakaryocytes may contribute to 
increase platelet transcript levels which, in its 
turn, may result in increased levels of the pro-
teins in circulating platelets. In their study Lee 
et al concluded that testosterone may activate 
platelets and thus can be associated with high-
er cardiovascular risk [13].

Also Glueck et al and Garrido et al reported the 
association between testosterone levels and 
thrombosis; Garrido et al concluded that sex 
steroid hormones have a role in the regulation 
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of platelet activation and that platelets have a 
capacity to produce sex steroid hormones. This 
association is also demonstrated by Dogan et 
al and Kebapcilar et al who found a relationship 
between MPV value, endothelial injury by plate-
let activation in patients with polycystic ovary 
syndrome and obesity with androgen levels 
[14-17].

The association between varicocele and hypog-
onadism, as well as between varicocele and 
other andrological diseases is well known. 
[18-23].

This mechanism of interaction between varico-
cele and andrological disorders is well docu-
mented by Sakamoto et al and by Lotti et al. 
They speculated and demonstrated that a high-
er varicocele grade is associated with enlarged 
prostate and chronic prostatitis and other low 
urirary tract symptoms (LUTS). Varicocele, tes-
ticular volume, prostate volume and andrologi-
cal disorders (i.e. premature ejaculation, erec-
tile dysfunction) seem to be strictly associated, 
since they all result in increased il-6 levels [24, 
25].

The explanation of the pathophysiological cor-
relation between varicocele, infertility, andro-
logical disease and pro-inflammatory levels of 
il-6 and other platelets activators is an essen-
tial part of scientific studies as well as the accu-
rate enrolment of patients.

For these reasons all reported results about 
the relationship between MPV and varicocele 
showed many ambiguous elements; for instan- 
ce, data about infertile patients without any 
indication of the patient’s andrological status, 
i.e. hormonal levels or the presence of prostati-
sis or possible causes of infertility, could repre-
sent a significant bias for a study. As reported 
in literature, the Body Mass Index is essential 
to assess andrological disorders and should 
therefore be included in the study data. Other 
confusing factors included the absence of data 
regarding the patient’s smoking status (associ-
ated with infertility and higher il-6 levels) and 
sport activity, being Lippi et al and El-Sayed et 
al the only authors who report the essential 
relationship between sport activity and MPV 
value [25-27].

The results obtained in this study demonstrate 
that an accurate selection of the cohort of sub-

jects, leads to minimum differences in MPV val-
ues between varicocele and non-varicocele 
groups in pediatric-adolescent patients; MPV 
values are higher in adults probably because 
there are more ambiguous factors that are not 
considered when recording the data (i.e. hyper-
tension, metabolic syndrome, obesity or high 
BMI, smoking status), among which the most 
clinically significant is the patient’s infertility 
with andrological disorders. In this study only 
16 out of 127 patients had an abnormal MPV 
value (normal range: 7-10 fL); our results show- 
ed that MPV in adults tends to be higher than in 
adolescents or in the control group, but always 
within normal range values. Focusing on uro-
andrological disorders, no data are available 
about prostatitis, LUTS or hormonal values in 
any of the studies regarding the association 
between MPV value and varicocele. As report-
ed in this study, testicular hypotrophy associat-
ed with varicocele does not seem to be an 
important factor affecting MPV values. If we 
consider the association between testicular 
demage, varicocele and possible development 
of hypogonadism, the presence of testicular 
hypotrophy does not represent real hypog-
onadism; for this reason the testis should never 
suffer any damage if adequately treated. This is 
an interesting point to study in patients with 
varicocele and the MPV value could be proba-
bly used as a predicting factor for testicular 
hypotrophy.

This study also has some limits: it was not pos-
sible to evaluate the clinical status of adults; 
adults patients were treated for infertility and  
in this study no data about patients’ fertility 
status are reported (i.e. semen analysis, azoo-
spermia, hypogonadism, hormonal levels); post- 
operative MPV value was not evaluated, as sug-
gested by Coban et al [4] and no data were 
recorded about the hormonal levels in adoles-
cent patients.

Conclusions

This is the first study in medical literature com-
paring MPV values in young and adults patients 
with and without varicocele. The data collected 
from the study groups showed that there is a 
progressive age-related increase in MPV values 
and this is due to many factors which include, 
but are not limited to, varicocele. Other possi-
ble causes of infertility, presence of andrologi-
cal disorders (i.e. prostatitis), smoking status 
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and metabolic syndrome are only some of the 
ambiguous factors that may affect MPV values. 
For this reason such factors should always be 
taken into account since varicocele alone may 
not be the sole cause of higher MPV values in 
this group of patients.
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