Semen profile, testicular volume, and hormonal
levels in infertile patients with varicoceles compared
with fertile men with and without varicoceles
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Objective: To assess semen analysis, testicular volume, and hormone levels in fertile and infertile patients with
varicoceles and fertile men without varicoceles.
Design: Retrospective study.
Setting: Academic medical center.
Patient(s): Patients were divided into three groups: fertile men with varicoceles (n ⫽ 79), infertile men with
varicoceles (n ⫽ 71), and fertile men without varicoceles (n ⫽ 217).
Intervention(s): None.
Main Outcome Measure(s): Levels of LH, FSH, and total T and testicular volume in fertile and infertile men with
varicoceles and fertile controls without varicoceles.
Result(s): LH (IU/L) and T (ng/dl) levels were not statistically different across the three groups. FSH levels were
significantly higher in infertile men with varicoceles (7.8 ⫾ 7.6 IU/L) than in the fertile men with varicoceles (3.5
⫾ 2.1 IU/L) or in fertile men without varicoceles (3.5 ⫾ 1.9 IU/L). The right testicle was smaller in infertile
patients with varicoceles (18.7 ⫾ 8.3 cm3) than in fertile men with varicoceles (25.2 ⫾ 13 cm3) or in fertile men
without varicoceles (24.9 ⫾ 10.7 cm3). In addition, the left testicle was smaller in infertile men with varioceles
(17.6 ⫾ 8.9 cm3) than in fertile men with varicoceles (21.6 ⫾ 7.8 cm3) or in fertile men without varicoceles (23.4
⫾ 8.3 cm3). Sperm concentration was lower in infertile men with varicoceles (33.7 ⫾ 23.3 ⫻ 106/mL) than in
fertile men with varicoceles (101.8 ⫾ 76.6 ⫻ 106/mL) or in fertile men without varicoceles (111.8 ⫾ 74.2 ⫻
106/mL). In addition, sperm motility was lower in infertile men with varicoceles (37.2% ⫾ 23.9%) than in fertile
men with varicoceles (53.9% ⫾ 17.4%) or fertile men without varicoceles (58.9% ⫾ 15.8%).
Conclusion(s): Infertile patients with varicoceles have higher levels of FSH, smaller testes, and lower sperm
concentration and motility compared with controls with or without varicoceles. No statistical differences were
seen in the variables evaluated among the fertile men with incidental varicoceles detected at physical examination
and those without varicoceles. (Fertil Steril威 2005;83:74 –7. ©2005 by American Society for Reproductive
Medicine.)
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Although the incidence of varicoceles in the male general
population is roughly 15%, it has been implicated as a factor
responsible for infertility in as much as one-third of the
infertile population (1– 4). Many clinicians believe that varicoceles exert a progressive deleterious effect over time (5,
6). The increased prevalence of varicoceles among men with
secondary infertility suggests that this vascular lesion has a
progressive rather than static effect on male infertility (4 –7). It
was found that of 259 patients with primary infertility, 50%
were found to have varicoceles, while in 259 patients with
secondary infertility 69% were found to have varicoceles (5).
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Similar findings were observed in a study of 888 infertile men,
of whom 94% of men with secondary and 35% of men with
primary infertility had varicoceles (7). Therefore, a patient who
is considered fertile today may not be in the future.
This difference in the incidence of varicoceles in the two
populations (primary and secondary varicoceles) was significant, indicating an acquired and apparent progressive rate of
infertility due to the presence of the varicoceles (5, 6, 8).
They (5, 6) also concluded that the serum concentration of
FSH is significantly higher in men with secondary infertility,
which suggests a greater degree of seminiferous tubular
damage over time. On the other hand, the observed increase
in the prevalence of varicoceles may be due to either an
absolute increase in the number of men with varicoceles who
have secondary infertility or a relative increase due to a
reduction in other etiologies that cause male factor infertility
(4, 9 –11). In addition, men with varicoceles who are ex-
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posed to cigarette smoking may have an additional risk for
the development of testicular damage (12). The fertility
potential of the spouse, which is greatly reduced with advancing age, is another factor that may affect the interpretation of these studies (13).
The exact mechanism by which an incidental varicocele
becomes pathological remains unclear (14 –18). Varicoceles
may produce a gradual temporal loss of normal spermatogenesis over time as a result of a raised intratesticular temperature and subsequent progressive germ cell injury. The
role of oxidative stress in men with varicoceles and infertility has recently been demonstrated (19, 20). Furthermore,
varicoceles do not only influence the physiology and the
reproductive potential of the spermatozoa, but also the fertilizing capacity of the haploid male gamete (21).

records of 71 infertile patients with clinical varicoceles, 79
fertile men with clinical varicoceles, and 217 fertile men
without clinical varicoceles between January 1999 and February 2001 were evaluated. Fertile men with and without
incidental varicoceles were recruited from our database of
men who sought vasectomy for sterilization purposes. All of
them were 25 years old or older and had at least two children
according to a protocol carried out in our university hospital.
The minimum duration of infertility required was defined
as a failure to establish a pregnancy within 1 year with
unprotected intercourse. A basic infertility evaluation including a detailed history and a complete physical examination
was undertaken. Testicular volumes were evaluated in all
patients with calipers by the same investigator (FFP).
Semen samples were collected from all patients after at
least 48 hours of sexual abstinence in sterile containers and
allowed to liquefy at 37°C for 30 minutes and analyzed for
sperm concentration and percentage motility according to
WHO criteria. Serum FSH, LH, and T levels and testicular
volume were also assessed in all the patients. No patients
were taking vitamin C or E and four who had pyospermia
were treated before varicocele repair.

In a very elegant study, Sofikitis and Miyagawa observed
that the surgical repair of an experimental varicocele in the
rabbit can significantly improve the parameters that indicate
the harmful effects of the varicoceles on the testicles (22). In
addition, Sofikitis et al., studying animal models, observed
that the surgical repair of the secondary right varicocele
improved all semen parameters that indicate the harmful
consequences of the primary induced left varicocele on the
right testis (23). Therefore, it appears that the primary left
varicocele leads to a development of a secondary right varicocele because of activation of a tension reception within
the wall of the left testicular vein.

Values are presented as mean ⫾ SD, with Student’s t-test
and the Wilcoxon paired test used for statistical evaluation.
P⬍.05 was considered statistically significant. Statistical
calculations were performed with computer software.

Men who presented for infertility evaluation were reevaluated because of persistent fertility problems and presented
a statistically significant deterioration in sperm density and
motility in a study published by Chehval and Purcell (8). On
the other hand, it was recently demonstrated that semen
quality in men with initially asymptomatic varicoceles
showed no change over a long time when compared with
controls without varicoceles (14).

RESULTS
Infertile patients with varicoceles had a lower mean age
(28.7 ⫾ 6.9 years) than the fertile men with varicoceles (35.5
⫾ 6.1 years; P ⫽ .04) or the fertile men without varicoceles
(34.9 ⫾ 6.1 years; P ⫽ .04). However, no differences were
seen between fertile men with and without varicoceles (P ⫽
.234) (Table 1).

In current medical practice, impairment of semen parameters, in particular, a decrease in sperm count, sperm motility, and morphologically normal spermatozoa with an increase in head abnormalities, suggests that a varicocele may
be present (2, 3, 15–18). Studies evaluating the hormone
levels in infertile men with varicoceles have shown that the
development of hormonal dysfunction of the Leydig cells
may be caused by compensatory proliferation and hyperplasia of some of those cells (17, 18). Contradictory findings
have been published in the literature about the T levels after
varicocelectomy (17, 18, 24).

The right testicle was smaller in infertile men with varicoceles (18.7 ⫾ 8.3 cm3) than in fertile men with (25.2 ⫾ 13
cm3) or without varicoceles (24.9 ⫾ 10.7 cm3) (P⬍.05). No
statistical differences were seen between fertile men with
and without varicoceles (P ⫽ .185). In addition, the left
testicle was smaller in infertile men with varicoceles (17.6 ⫾
8.9 cm3) than in fertile men with (21.6 ⫾ 7.8 cm3) or without
varicoceles (23.4 ⫾ 8.3 cm3) (P⬍.05). No statistical differences were detected between fertile men with or without
varicoceles (P ⫽ .429).

The purpose of our study was to evaluate sperm concentration and sperm motility according to the World Health
Organization (WHO) criteria (25), the levels of LH, FSH,
and total T, and testicular volume in fertile and infertile men
with varicoceles and fertile men without varicoceles.

LH and T levels were not statistically different across the
three groups (P⬎.05). FSH levels were significantly higher in
infertile patients with varicoceles (7.8 ⫾ 7.6 IU/L) than in
fertile men with (3.5 ⫾ 2.1 IU/L) or without varicoceles (3.5 ⫾
1.9 IU/L) (P⬍.05). No statistical differences were seen between
fertile men with and without varicoceles (P ⫽ .128).

MATERIAL AND METHODS
This study was approved by the Institutional Review Board,
and the patients involved gave their informed consent. The

Sperm concentration was lower in infertile men with varicoceles (33.7 ⫾ 23.3 ⫻ 106/mL) than in fertile men with
(101.8 ⫾ 76.6 ⫻ 106/mL) or without varicoceles (111.8 ⫾
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TABLE 1
Variables evaluated in infertile men with varicoceles, fertile men with varicoceles, and fertile men
without varicoceles.

Variables

Incidental
varicocele

Age (years ⫾ SD)
35.5 ⫾ 6.1
FSH (IU/L ⫾ SD)
3.5 ⫾ 2.1
LH (IU/L ⫾ SD)
4.5 ⫾ 2.2
T
574.2 ⫾ 98.2
21.6 ⫾ 7.8
Left testicle (cm3)
Right testicle (cm3)
25.2 ⫾ 13
Sperm concentration 101.8 ⫾ 76.6
(⫻106/mL)
Sperm motility (%)
53.9 ⫾ 17.4

Pa

Infertile men
with
varicoceles

Pb

Fertile men
without
varicoceles
(group C)

.03
.04
.265
.856
.04
.02
.02

28.7 ⫾ 6.9
7.8 ⫾ 7.6
4.3 ⫾ 1.9
540.36 ⫾ 94.5
17.6 ⫾ 8.9
18.7 ⫾ 8.3
33.7 ⫾ 23.3

.04
.04
.451
.673
.03
.03
.02

34.9 ⫾ 6.1
3.5 ⫾ 1.9
4.7 ⫾ 2.1
590.72 ⫾ 112.6
23.4 ⫾ 8.3
24.9 ⫾ 10.7
111.8 ⫾ 74.2

.04

58.9 ⫾ 15.8

.04

37.2 ⫾ 23.9

Pc

Incidental
varicocele

.234 35.5 ⫾ 6.1
.128
3.5 ⫾ 2.1
.785
4.5 ⫾ 2.2
.650 574.2 ⫾ 98.2
.429 21.6 ⫾ 7.8
.185 25.2 ⫾ 13
.867 101.8 ⫾ 76.6
.698

53.9 ⫾ 17.4

Note: P ⬍ .05 was considered significant.
a
Comparison between incidental varicocele and infertile men with varicocele.
b
Comparison between infertile men with varicocele and fertile men without varicocele.
c
Comparison between fertile men without varicocele and incidental varicocele.
Pasqualotto. Parameters detected in patients with varicoceles. Fertil Steril 2005.

74.2 ⫻ 106/mL) (P⬍.05). No statistical differences were
seen between fertile men with and without varicoceles (P ⫽
.867). In addition, sperm motility was lower in infertile men
with varicoceles (37.2% ⫾ 23.9%) than in fertile men with
(53.9% ⫾ 17.4%) or without varicoceles (58.9% ⫾ 15.8%)
(P⬍.05). No statistical differences were detected between
fertile men with and without varicoceles (P ⫽ .698).
DISCUSSION
It has been proposed that the aging process could provide an
explanation for a decline over time in semen quality (26). In
our study, the infertile patients with varicoceles had a lower
mean age than the fertile men with varicoceles or the fertile
men without varicoceles with no differences between fertile
men with and without varicoceles. Therefore, even if aging
is one of the causes for semen quality impairment, this is not
an issue in this study because the group of infertile men was
younger than the other two groups.
Although there are some reports showing that varicoceles
disturb the Leydig cell function, resulting in a decrease in T
biosynthesis (17, 18, 24), in our study, LH and T levels were
not statistically different across the three groups of patients
evaluated. However, in our study, FSH levels were significantly higher in the infertile patients with varicoceles than in
the fertile men with or without varicoceles, with no differences between these two groups. The highest levels of FSH
seen in infertile patients with varicoceles could certainly be
related to the lower sperm concentration, lower sperm motility, and decreased testicular volume in these patients.
The mechanism by which an incidental varicocele becomes pathological remains unclear (17–20, 27–29). Vari76
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coceles may induce a gradual temporal loss of normal spermatogenesis over time as a result of raised intratesticular
temperatures and subsequent progressive germ cell injury or
loss (17, 18). Recently, studies have demonstrated the role of
oxidative stress in infertile men with varicoceles (19, 20, 28,
29). Another possible mechanism by which an incidental
varicocele may subsequently impair sperm production was
proposed in a Sprague-Dawley rat model (30). The investigators found that the varicocele may act as a cofactor in
association with certain gonadotoxins, producing a greater
degree of injury in the varicocele-associated testicle than in
the testicle not associated with a varicocele (30). A varicocele could then predispose the testis to further noxious insults, exposure to which would most likely increase over
time. Recently, Evers and Collins did a systematic review of
seven studies that they identified by searching Medline and
a register of controlled trials (31). They observed that varicocele treatment was not effective in trials restricted to male
subfertility with clinical varicoceles or in those that included
men with subclinical varicoceles or normal semen analysis.
However, this systematic review, done with a meta-analytical
method, might have had insufficient power to detect small
effects because of the small number of patients in some
subgroups. In addition, surgical ligation is an option in the
management of patients with painful varicoceles (32).
To eliminate interobserver variation, testicular volumes
were assessed by the same physician (FFP) in all patients. A
multicenter study conducted by WHO found that varicoceles
(mostly on the left side) were associated with relative left
testicular hypotrophy when compared with the contralateral
testicle (33). Lipshultz and Corriere demonstrated that left
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testicular size in men with varicoceles was significantly
decreased compared with that of a control group of men (34).
In addition, Pinto et al. reported that the difference between
right and left testicular volume was lower in infertile men
without varicoceles than in either fertile or infertile men with
a clinical left varicocele (35). However, this finding alone
does not appear to be predictive of fertility potential in men
with clinical varicoceles. In our series of patients, both
testicles were smaller in infertile men with varicoceles than
in fertile men with or without varicoceles. In addition, no
statistical differences were detected between fertile men with
or without varicoceles.
A decrease in semen quality, not only in sperm concentration and percent motility, but also in morphologically
normal spermatozoa, is often found in infertile men with
varicoceles. In our series of patients, sperm concentration
and percent motility was lower in infertile men with varicoceles than in fertile men with or without varicoceles. In
addition, sperm motility was lower in infertile men with
varicoceles than in fertile men with or without varicoceles.
Also, no differences were detected in sperm concentration
and sperm motility in the fertile group, irrespective of the
presence or absence of varicoceles.
These data are of clinical importance because they show that
the presence of a clinical varicocele does not rule out fertility in
men. Varicoceles may cause damage to the testicles but not to
all of them. The decision for performing a varicocelectomy or
not should be tailored to the semen profile and not to the
presence or absence of this clinical entity.
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