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ABSTRACT

Background: Varicocele is present in up to 19-41% of men with primary
infertility and 80% of men with secondary infertility. Varicocele is
associated with abnormal semen parameters. The role of platelet indices
[PIs] in many vascular diseases, including varicocele, has been widely
studied.

Aim of the Study: The aim of this study was to evaluate the platelet indices in
varicocele patients and its value in association with abnormal semen
parameters.

Patients and Methods: A cross sectional study was conducted on 122 male
patients with varicocele, recruited from Dermatology, Venereology &
Andrology Outpatient Clinics in Al-Azhar University Hospitals, Cairo,
Egypt. The patients were classified into two groups [61 patients with
varicocele associated with normal semen parameters and 61 patients with
varicocele associated with abnormal semen parameters]. All patients were
subjected to history taking, general and genital examination, complete blood
count [CBC] and Scrotal Doppler Ultrasound. Pls were then compared
between the two groups by their characteristics and grade of varicocele
using appropriate statistical tests.

Results: Of the studied platelet indices, the mean platelet volume [MPV] and
plateletcrit [PCT] were significantly higher in varicocele group associated with
abnormal semen parameters compared to varicocele group associated with
normal semen parameters [9.5+ 1.4 vs. t0 7.9 + 0.98; and 0.22 + 0.05 vs. 0.18 +
0.04]. In the varicocele group associated with abnormal semen parameters, the
mean PCT and platelet distribution width [PDW] were significantly higher in the
studied varicocele grades Il and |11 compared to grade I. A significant moderate
positive correlation was found between MPV and PCT and the number of
sperms in the varicocele group associated with abnormal semen parameters.

Conclusion: The study findings indicating that MPV and PCT were significantly
higher in Varicocele patients with abnormal semen parameters than in
normospermic varicocele patients.
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INTRODUCTION

Varicocele is defined as an abnormal
dilatation, elongation and tortuosity of the
scrotal pampiniform plexus of veins. Varicocele
incidence is approximately 10-15% of the
general male population and in up to 19-41% of
men with primary infertility and 80% of men
with secondary infertility -3,

Measurement of platelet indices [Pls] will
provide an indicator for vascular disease and its
severity, including varicocele ™ 5. The role of
platelets and Pls in many vascular diseases has
been widely studied. Platelet indices [mean
platelet volume [MPV], plateletcrit [PCT], and
platelet distribution width [PDW]] are standard
indicators of platelet function in vascular
disease pathophysiology B!, Increased MPV was
found to be associated with the presence and
prognosis of many vascular diseases, including
peripheral, cerebrovascular, and coronary artery
disease 681,

The role of Pls in varicocele has also been
widely studied, and the higher MPV values
were found to be associated with varicocele [,
Platelet indices might be useful for detection
and screening of varicocele and its infertility
risk [l Platelet indices can also be used as
monitoring after varicocelectomy operation,
where varicocelectomy can normalize the
elevated mean platelet volume levels I,

Until now, the relationship of platelet
indices and their effect on sperm has not been
studied in varicocele patients. The objective of
this study was to assess the value of platelet
indices in varicocele patients associated with
abnormal semen parameters.

PATIENTS AND METHODS

A cross sectional study was conducted on
122 male patients with varicocele. The patients
were recruited from Dermatology, Venereology
and Andrology outpatient Clinics in Al-Azhar
University Hospitals. The study patients were
classified into two groups [61 patients with
varicocele associated with normal semen
parameters [Group A] and 61 patients with
varicocele associated with abnormal semen
parameters [Group B]].

The patients eligible to be included in this
study were male patients with varicocele >18
years. However, patients aged below 18 years,
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patients with coronary artery disease, hypertension,
hyperlipidemia, peripheral vascular disease or
diabetes mellitus, patients with history of
testicular tumor, hydrocele, undescended testis,
inguinal hernia or epididymo-orchitis, inguinal
and scrotal surgeries or splenectomy, were not
eligible for the study. Patients with hematologic
diseases were also excluded. The study patients
were recruited consecutively during a period
from the first of April 2021 until the end of
March 2023.

All study patients were subjected to history
taking including Demographic data such as age,
occupation, marital status, special habits,
medical and surgical history.

The patients were submitted to general
examination; including blood pressure measurement,
bruises, and lower limb edema, and genital
examination; including testicular size, consistency
and presence of varicocele. Finally, all studied
patients were subjected to semen analysis,
scrotal duplex ultrasound and complete blood
count [including the studied platelet indices].

An informed consent was taken from all
subjects before enrollment in the study. Data
privacy and confidentiality were taken into
consideration and the collected data were only
used for the research purpose.

The statistical analysis was done using
SPSS software, version 22.0, for Windows
[SPSS, Inc., Chicago, IL]. The demographic
data of the studied patients were tabulated and
presented in frequency number and percent for
categorical variables and mean and standard
deviation for continuous variables. The studied
characteristics, mean platelet indices were
compared between varicocele patients associated
with normal semen parameters [group A] and
varicocele patients associated with abnormal
semen parameters [group B] using chi square
and independent t test as appropriate. Also, the
mean platelet indices were also compared by the
grades of varicocele using t test in varicocele
group associated with normal semen parameters
and one-way ANOVA analysis in varicocele
group associated with abnormal semen parameters.

Pearson's correlation between platelet
indices and sperm count was done among the
studied varicocele group associated with
abnormal semen parameters. P values < 0.05
were used as a level of statistical significance.
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RESULTS

The average age of the 122 patients included
in the study was 29.6 + 4.9 years. Among them,
62.3% were married and 39.3% were smokers.
Approximately half of the patients [49.2%] had
bilateral varicocele, while 32.8% had varicocele
on the left side and 18% had varicocele on the
right side. The grades of varicocele observed
were as follows: 39.3% grade |, 36.1% grade I,
24.6% grade 111, and 0% subclinical [table 1].

The average platelet count was measured to
be 227.8 + 48.9, while the average platelet
volume was found to be 8.7 £ 1.5. Additionally,
the mean plateletcrit [PCT] percentage was 0.20
+ 0.05, and the mean platelet distribution width
was 12.2 + 2.2 [table 2].

The comparison of mean platelet indices
between two groups of patients based on their
semen parameters is presented in Table 3.
Group A represents individuals with varicocele
associated with normal semen parameters, while
group B represents patients with varicocele
associated with abnormal semen parameters.
With the exception of mean platelet count and
mean platelet distribution width, the mean
values of the other studied platelet indices were

significantly higher in group B. Specifically, the
mean platelet volume was 9.5 + 1.4 in group B,
whereas it was 7.9 £ 0.98 in group A. Furthermore,
the mean plateletcrit percent was 0.22 + 0.05 in
group B compared to 0.18 £ 0.04 in group A.

The average platelet indices categorized by
varicocele grades [grade I, Il, and I1I] among
patients with varicocele associated with
abnormal semen parameters [group B, n=61].
No significant variations were observed in
platelet count and mean platelet volume among
the three varicocele grades. However, the mean
platelet, plateletcrit and platelet distribution
width were significantly elevated in varicocele
grades Il and Il compared to grade I, with p-
values of 0.001 and 0.01, respectively.

Correlation analysis revealed a significant
moderate positive correlation between MPV and
PCT, and the number of sperms in this studied
group. The correlation coefficient [r] was 0.35
for MPV and 0.34 for PCT. Additionally,
although not statistically significant, there was a
weak positive relation between PLT and PDW,
and the number of sperms in this study group.
The correlation coefficient [r] was 0.10 for PLT
and 0.21 for PWD [table 5].

Table [1]: Characteristics of all studied patients

Characteristics*
Age in years; mean = SD [Range]
Marital status

Single

Married

Smoking status

No

Yes

Varicocele

Bilateral

Left
Right

Varicocele grades

Grade |

Grade 11
Grade |11

Grade 0 [subclinical]

N= 122
29.6 + 4.9 [19,44]
46 [37.7]

76 [62.3]
74.[60.7]

48 [39.3]

60 [49.2]

40 [32.8]

22 [18.0]

48 [39.3]

44 [36.1]

30 [24.6]
01[0.0]

Table [2]: Platelet indices in all studied patients

Platelet indices
PLT [x10%pl]

Mean platelet volume [MPV]

Plateletcrit [PCT] [%]

Platelet distribution width [PDW]

N= 122
227.8+48.9
8.7+15
0.20 +0.05
122+22

Table [3]: Comparison of mean platelet indices among the studied patients by semen parameters

Platelet indices

[Normal semen parameters]

PLT count [*x10%/ul] 226.7 £59.5
Mean platelet volume 7.9+0.98
Plateletcrit [PCT] [%] 0.18 + 0.04
Platelet distribution width 11.7+1.6

Group A [n=61]
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Group B [n=61] P value
[Abnormal semen parameters]
228.9+35.9 0.80
95+14 <.0001*
0.22 +0.05 <.0001*
124+24 0.19



Table [4]: Mean platelet indices by grades of varicocele among the studied abnormal semen
parameters [group B] patients [n= 61]

Platelet indices Grade I varicocele Grade Il varicocele Grade 111 varicocele P value
PLT [x10%/pul] 217.2 +61.3 221 +40.9 237 +35.9 0.16
Mean platelet volume 8.7 £1.6 94+138 9.9+20 0.15
Plateletcrit [PCT] [%] 0.18 +£ 0.05 0.21 +£0.04 0.31+0.09 0.001*
Platelet distribution width 11.1+0.5 122+1.9 13.4+24 0.01*

Table [5]: Pearson’s correlation between platelet indices and sperm count among the studied
varicocele patients with abnormal semen parameters [n= 61]

Platelet indices Mean + SD
PLT [x10%/ul] 228.9+35.9
Mean platelet volume [MPV] 95+1.4
Plateletcrit [PCT] [%] 0.22 +0.05
Platelet distribution width 124+24

DISCUSSION

The current study was conducted to assess
the value of platelet indices in varicocele patients
and its associated abnormal semen parameters.
Among the studied patients, the mean platelet
count was 227.8 = 48.9, the mean platelet
volume was 8.7 = 1.5, the mean PCT percent
was 0.20 + 0.05, and the mean PDW width was
12.2 + 2.2. Comparing these results by semen
parameters, the study showed that MPV was
significantly increased in varicocele patients
associated with abnormal semen parameters.
Although it was higher in varicocele patients
associated with abnormal semen parameters, the
PLT count and PDW showed no significant
differences. Consistent with this finding, patients
with varicocele showed significantly higher
MPV Bl In contrast to these finding, however,
Polat et al. © found no significant difference in
terms of platelet count and other platelet indices
[MPV, PDW and PCT] between the normal and
abnormal semen parameters [P > 0.05].

Comparing platelet indices by varicocele
grades in the present study, there was no
statistically significant differences in the mean
platelet indices by grades of varicocele among
the varicocele group associated with normal
semen parameters. In the varicocele group
associated with abnormal semen parameters,
however, the mean PCT and PDW were
significantly higher in the studied varicocele
grades Il and Il compared to grade | with p
value of 0.001 and 0.01, respectively. Also, mean
PLT count and MPV was higher in varicocele
patients with grade Il in varicocele group
associated with abnormal semen parameters,
although not significant. This result makes
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Sperm count Correlation P value
Mean + SD coefficient [r
16.6 £ 16.4 0.10 0.47
16.6 £ 16.4 0.35 0.01*
16.6 £ 16.4 0.34 0.01*
16.6 £ 16.4 0.21 0.16

speculate that whether platelet count affects MPV
in varicocele patients or the PLT was associated
with the pathogenesis of varicocele I and
consistent with these findings, Bozkurt et al. 1%
stated that the increase in MPV was due to the
varicocele disease and that the increase in the
grade of varicocele was associated with higher
MPV in varicocele patients. Similarly, MPV in
patients with varicocele was found to be significantly
higher than in healthy subjects without varicocele .

In our study, the mean PCT and PDW were
significantly higher in the studied varicocele
grades Il and Il compared to grade | in
varicocele group associated with abnormal
semen parameters. Zhang et al. %, however,
found no significant differences between patients
with varicocele and those without varicocele
regarding the level of PDW. Also, comparison
of PDW between patients with varicocele and
those without varicocele has showed no significant
difference in a recent Turkish study 2. However,
there is no discrepancy between our study and
the two previously mentioned studies as these
two studies had compared the level of PDW
between health subjects and varicocele patients.
In our study, however, we compared varicocele
patients by their varicocele grades where the
mean PDW was increased by increasing grades
of the varicocele. Several studies concerning the
PDW levels and varicocele gained conflicted
conclusion [#181 Of course, the number of
studies about PDW and varicocele was less [,
and our study is one that concerned with
comparing the PDW among patients with
varicocele by their grades.

The present study results found significant
moderate positive correlation between MPV, PCT



and the number of sperms among the studied
varicocele group associated with abnormal semen
parameters. Although not significant, there have also
been positive, but weak, relation between the PLT
count and PDW and the number of sperms among
this studied group. There is limited research
exploring any potential relationship between platelet
indices and sperm characters in varicocele patients.

Finally, based on the findings of our study, it
is postulated that increased platelet indices [MPV
and PCT] in varicocele patients may be related
to the effect of varicocele on number of sperms.

The strengths of this study include that it is the
first to study the value of platelet indices in
evaluation of varicocele patients and its associated
abnormal semen parameters. Unlike other similar
studies, the sample size was relatively large and
included 122 patients with various grades of
varicocele that allowed comparison of the studied
platelet indices by varicocele grades. Furthermore,
the study was compared the platelet indices by
semen parameters [normal vs. abnormal], and
finally the study estimated the correlation between
platelet indices and sperm count among the
studied varicocele patients associated with
abnormal semen parameters.

There are some limitations to this study.
Other markers of platelet activation [platelet
factor TV and B-thromboglobulin] and inflammation
markers were not recorded and analyzed. The
future studies should be taken these markers
into consideration.

Conclusion: The study findings indicating
that [MPV and PCT] were significantly higher
in varicocele patients with abnormal semen
parameters than in normospermic varicocele
patients. More studies involving larger sample
size are needed to evaluate the association of
platelet indices and abnormal semen parameters.
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