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AZOOSPERMIA FACTOR DELETIONS IN VARICOCELE CASES WITH

BACKGROUND: Varicocele is the most common cause of male infertility. The etiology
and pathophysiology of varicocele are multifactorial. When low sperm counts are
associated with varicocele, varicocelectomy can partially restore spermatogenesis and
fertility. Few recent studies have reported that in some varicocele cases, there may be
an associated genetic etiology. Presence of a genetic factor like azoospermia factor
microdeletions may lead to irreversible spermatogenic arrest in these cases, but very
few reports support these findings. However, it is still not understood why some cases
improve after varicocelectomy and why some cases show no improvement in semen
parameters postoperatively. AIM: It is important to distinguish varicocele cases from Yq
microdeletions as these cases have irreversible testicular damage and thus carry a poor
prognosis after varicocelectomy. SETTINGS: Research and Referral tertiary care hospital.
DESIGN: Prospective study. MATERIALS AND METHODS: Seventy-two infertile men with
varicocele were referred for Yq microdeletion analysis from the infertility clinic of AlIMS
and Army Research and Referral Hospital. Genomic DNA was isolated from blood and
polymerase chain reaction microdeletion screening was done in these cases to determine
the presence or deletion of AZF loci. RESULTS: In this study 7 (9.7%) varicocele cases
harbored Yq microdeletion. The sperm count in cases which harbored Yq microdeletion
was significantly lower than in cases without Ygq microdeletion. CONCLUSION:
Varicocele cases with Yq microdeletion do not show improvement in semen parameters
post-varicocelectomy. Detection of Yq microdeletion determines prognosis and future
management in such cases.
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Varicocele is the pathological dilation of
pampiniform plexus of veins. It is one of the
leading causes of male infertility. The incidence
of varicocele in the general population is about
15%, while in infertile men the incidence
is between 19 and 41%.!"2 In men with
secondary infertility, the incidence is as high
as 70-80%.0'2 Thus varicocele is the most
frequently identifiable and surgically correctable
cause of male infertility. The etiology and
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pathophysiology of varicocele are multifactorial.
When low sperm counts are associated with
varicocele, varicocelectomy can partially restore
spermatogenesis and fertility.['-3-!

There are several theories for the cause of
varicocele; the most important is the difference
in the drainage of right and left testicular vein."®

Increased venous and adrenal reflux
affects testicular microvasculature by
down-regulating the arterial inflow, and
precapillary vasoconstriction affects nutrient
supply to testis and also adversely affects
mitochondrial oxidative phosphorylation.!'®
Varicocele adversely affects Leydig cell
function, leading to decreased testosterone
production and increased estrogen levels.811
Testosterone is required for optimal
spermatogenesis, and reduced levels may
lead to hypospermatogenesis. Elevated
reactive oxygen species (ROS) and oxidative
stress are found in 70-80% of men with
varicocele. Though ROS are required for
normal sperm physiological processes like
signal transduction, sperm hyperactivation and
capacitation, elevated ROS level causes lipid
peroxidation of polyunsaturated fatty acids
present in sperm head, leading to decreased
motility, altered sperm morphology, enhanced
apoptosis and impaired fertilization.5%% Bacceti
et al.® reported that apoptosis, immaturity and
necrosis were significantly higher in varicocele
groups as compared to controls. Enciso et
al.l" reported maximum nuclear DNA damage
in men with varicocele as compared to men
with abnormal semen parameters due to other
etiological factors. Marked improvement in
sperm DNA integrity was found in men following
varicocelectomy.5

Review of literature shows that there may be an
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underlying genetic etiology in varicocele and it
may be the actual pathogenic factor leading to
spermatogenic arrest in men with varicocele,
but there are very few reports to support these
findings.['>"%! It is very important to distinguish
varicocele cases from Yq microdeletions as
these cases have irreversible testicular damage
and thus carry a poor prognosis even after
varicocelectomy.

Azoospermia factor (AZF) loci on long arm of Y
chromosome contain genes or gene complex
that is critical for germ cell development,
differentiation and function. It consists of three
non-overlapping loci (AZFa, AZFb and AZFc),
each of which acts at a distinct stage of germ
cell development. Deletion of each of the
loci results in a characteristic phenotype.['®
Presently, there is much controversy about the
mechanism of testicular damage in varicocele.
Furthermore, it has not been clearly established
if treatment is truly useful to restore testicular
function. Therefore, this study was planned
to understand if Yq microdeletions play a role
in pathogenesis of spermatogenic arrest in
varicocele cases. Presence of Yq microdeletion
in cases with varicocele is an important
diagnostic and prognostic marker.

MATERIALS AND METHODS

Seventy-two infertile men with clinical varicocele
and 25 age-matched fertile controls (who had
fathered a child in the last one year) were
included in this study. This study was carried
out over a 9-year period from 1997 to 2006.
Each patient was carefully examined after
informed consent to rule out other causes of
infertility; and a detailed medical, occupational,
family and reproductive history was collected
in each case. Only those cases were selected
for study which had clinical varicocele. Semen
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samples were collected by masturbation after
5-7 days of abstinence and were examined
in the same laboratory. The semen analysis
was standardized according to World Health
Organization (WHO) guidelines.['l Semen
samples were analyzed twice, with an interval
of 1 month between the two; and then after
6 months. The values of follicular stimulating
hormone (FSH) levels were determined by
radio immuno assay (RIA). Wherever possible,
testicular cytopathological details following
testicular fine needle aspiration cytology were
collected as testicular biopsy was ethically not
possible in these cases. Institutional ethical
clearance was obtained prior to the study, and
each patient was included in the study only
after obtaining informed consent.

Polymerase chain reaction (PCR) analysis
PCR screening was done for Yq microdeletions.
Genomic DNA was isolated from blood by
organic method. Each of these patients was
examined for 6 AZF loci which were mapped
to interval 5 and 6 of the long arm of Y
chromosome. The sequence-tagged site (STS)
primers used were - for AZFa: sY84, sY86;
for AZFb: sY127, sY134; for AZFc: sY254,
sY255. The internal control used was SRY
(Sex Determining Region on the short arm of Y
chromosome) -sY14. Fertile male and female
samples were used as positive and negative
controls, and water was used as blank. This
primer set was suggested by Simoni et al.l'¥
and prescribed by the European Academy of
Andrology, and it enables the detection of over
90% of deletions in the AZF loci and allows
for minimal standardization and comparison
of the data on AZF deletions from different
laboratories in different countries.

Samples were subjected to PCR amplification
using 35 cycles of 95°C for 1 min, 56°C for 30

s and 72°C for 1 min. Initial denaturation was
done for 5 min at 95°C, and final extension time
of 7 min at 72°C was given.

The PCR products were analyzed on 1.8%
‘agarose gel’-containing ethidium bromide
(0.5 pyg/ml). A STS was considered absent
only after at least three amplification failures
in the presence of successful amplification of
internal control. In cases which were deleted
for a particular AZF locus, the deletions
were confirmed by lowering the annealing
temperature and increasing the template DNA
concentration.

RESULTS

Seventy-two men with clinical varicocele were
included in this study. These cases were referred
from the infertility clinic of All India Institute of
Medical Sciences (AlIMS) and Army Research
and Referral Hospital. Of these 72 cases, 64
cases had unilateral left-sided varicocele and
8 cases had bilateral varicocele; and 65 cases
were oligozoospermic (mean sperm count 18 +
4.6 million/ml) and 7 cases were azoospermic.
All these cases had nonobstructive azoospermia
(NOAZ) or oligozoospermia. Obstruction was
ruled out clinically; and semen analysis was
done twice, with an interval of 1 month between
the two. The mean sperm count in control cases
was 68 + 4.8 million/ml. The sperm count in
varicocele cases without Yq microdeletion was
19.6 + 4.7 million/ml, and mean sperm count
in cases which harbored Yq microdeletion
was significantly lower (7 + 2.1 million/ml) as
compared to cases without Yq microdeletion.
The mean FSH value in varicocele cases
was 32 + 2 miu/ml as compared to 5.2 + 1.2
miu/ml in controls. In varicocele cases with Yq
microdeletion, the mean FSH value was 30 + 4.2
miu/ml, which was not significantly different from
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that in varicocele cases without Yq microdeletion
(29 = 3.2 miu/ml).

PCR amplification produced a band of expected
size for all the seven loci investigated in the 65
varicocele cases and 25 fertile controls.l"®

Of the 72 cases with varicocele, 7 cases
(9.7%) harbored microdeletion of the AZF
loci [Table 1]. Of these 7 cases, 6 cases had
unilateral left-sided varicocele and 1 case had
bilateral varicocele. All the cases that harbored
microdeletion of AZF loci were azoospermic
(N = 4) or had severe oligozoospermia (N
= 3) with sperm count of 7 = 2.1 million/ml.
Three cases harbored deletion of AZFc loci;
2 cases, AZFa loci; 1 case had deletion of
AZFa+b loci; and 1 case had deletion of
AZFb+c loci. FNAC data was available in 6
of the 7 cases with Yq microdeletion. In 2
cases with AZFa deletion and 1 case with
AZFa+b deletion, there was complete absence
of germ cells in the semeniferous tubules,
characteristic of sertoli cell only type 1 (SCO
Type 1) syndrome. Of the 3 cases with AZFc
deletion, there was maturation arrest at the
secondary spermatocyte stage in 1 case,

hypospermatogenesis in the second case and
the third case showed germ cells only in some
semeniferous tubules - a picture characteristic
of SCO Type 11 syndrome. Of these 72
cases, 30 cases underwent varicocelectomy;
but of these, only 9 cases came for follow-up
examination and semen analysis. Of these
cases, 5 cases harbored Yq microdeletion and
4 cases had no microdeletion. Semen analysis
done 6 months postoperatively revealed that
5 cases with Yg microdeletion showed no
improvement in semen parameters; in contrast,
there was significant improvement in semen
parameters in cases with no microdeletion.

DISCUSSION

Varicocele is the most common reversible
cause of infertility. Although 15% of adult men
have either clinical or subclinical varicocele,
its prevalence among infertile men is about
40%.1*"2 Few recent studies have reported that
some varicocele cases harbor Yq microdeletions
in the region critical for spermatogeneisis and
spermiogenesis.l'>® Rao and associates!™®!
reported that 24.56% cases of varicocele harbor
genetic abnormalities, of which chromosomal

Table 1: Clinical phenotype of men with varicocele harboring azoospermia factor deletions

Age Azoo/Oligo Semen Varicocele FSH miu/ml Fine needle sequence-tagged AZF
(x106 ml) aspiration cytology site Deleted Deletion

32 Azoo* Unilateral (Left) 22 SCO Type 1# sY84, sY86 AZFa

24 Azoo* Unilateral (Left) 60 SCO Type 1# sY84, sY86, AZFa

22 Azoo* Bilateral 48 SCO Type 1# sY84, AZFa+AZFb
sY86,
sY127
sY134

27 Azoo* Unilateral (Left) 34 Not done sY127, AZFb+AZFc
sY134,
sY254,
sY255

30 oligof 3 Unilateral (Left) 12 Maturation arrest sY254, AZFc
sY255

33 oligof 2 Unilateral (Left) 18 Hypospermatogenesis sY254, AZFc
sY255

36 oligof 4.2 Unilateral (Left) 21 SCO Type II§ sY254, AZFc
sY255

*Azoospermia, TOligospermia, *Sertoli cell only Type 1, $Sertoli cell only Type Il, “Sequence-tagged sites, AZF - azoospermia factor
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defects were observed in 19.3% cases and
Yq microdeletions in 5.26% cases. Thus
they postulated that there is a strong genetic
association in varicocele cases. About 15%
azoospermic and 5-10% oligozoospermic
men harbor AZF microdeletions on long
arm of Y chromosome.!'3'¥) However, these
Y chromosome microdeletions cannot be
predicted cytogenetically or on the basis of
clinical findings or semen analysis. Thus
PCR-based Y chromosome screening for
microdeletions is necessary both for providing
correct diagnosis, better management and
counseling to infertile cases.!'®142021 This is
highly relevant in the era of ART as majority of
infertile couples, especially with severe male
factor infertility, opt for assisted reproduction/
procreation techniques like intracytoplasmic
sperm injection (ICSI).k2%

Varicocele due to nongenetic causes has a
better prognosis with marked improvement
of semen parameters and DNA integrity
postoperatively. Such cases usually father a
child 5-6 months after surgery.l'#691%O’Brien
et al." reported that adult varicocelectomy
resulted in significant improvement in semen
quality and pregnancy outcome. Following
surgery, majority of varicocele cases show
improvement in semen parameters, DNA
integrity, testosterone levels and testicular
volume.['235810 However, recent studies have
reported that varicocele cases may harbor
Yq microdeletions and such cases do not
show any improvement in semen parameters
postoperatively.8121 Thus it is important to
understand why some men with varicocele are
fertile while others do not improve even after
varicocelectomy.

In the present study, seven cases (9.7%)
with varicocele with severe testiculopathy

had AZF microdeletions. It is possible that
in these cases, the effect of high testicular
temperature may only be additive to the effect
of genetic abnormality and may have led to
marked deterioration of testicular function and
severe testiculopathy. It is also significant that
Yq microdeletions were only present in cases
with severe testiculopathy with azoospermia or
severe oligozoospermia. Rao et al.l" proposed
that there is strong association of genetic
defects in infertile varicocele cases. However,
though in our study 9.7% infertile varicocele
cases harbored Yq microdeletion, larger studies
are required to establish if there is a genetic
association and whether genetic abnormalities
are causally related to varicocele or this is just
a coincidental finding because varicocele is the
commonest cause of infertility.

Results of our preliminary study show that in
these men, varicocele per se may not lead
to spermatogenic arrest but its affect is only
additive to the affect of AZF microdeletion.
In such men, semen parameters do not
improve even after surgical intervention. This
has profound impact on male fertility. Such
couples may opt for ART, and comprehensive
counseling should be provided to such cases
about iatrogenic transmission of the genetic
anomaly and also of the chances of having
secondary larger deletions as DNA damage
is a promutagenic condition.?%2" Therefore,
varicocele cases with severe oligozoospermia
and azoospermia should undergo Yq
microdeletion analysis as it is an important
diagnostic and prognostic marker.
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