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Abstract: A case is reported which describes the severity of testicular histological damage that can be
induced by a high-grade varicocele in a male with secondary infertility. A chart review of a patient’s case was
performed. A 34-year-old male with a three-and-a-half-year-old son who was conceived spontaneously with
timed intercourse, with a grade three left varicocele, who’s semen parameters progressed to non-obstructive
azoospermia (NOA). He did not regain sperm in the ejaculate three or six months post left subinguinal
microsurgical varicocele repair. He underwent bilateral microdissection testicular sperm extraction
(microTESE) without identification of sperm in the testicular samples. A testicular biopsy from the time of
microTESE revealed a Sertoli cell only pattern. A high-grade varicocele has the potential to induce sufficient
testicular damage to result in the most severe testicular histological architecture associated with nonobstructive azoospermia (NOA), Sertoli cell only syndrome (SCOS).
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Introduction
Approximately 15% of couples in North America present
for a fertility evaluation after being unsuccessful at
achieving a pregnancy for one year with unprotected
intercourse. Of the couples struggling to conceive, male
factor is solely responsible for 20% of these cases, while it is
a contributory factor in conjunction with female infertility
factors in an additional 40%, resulting in a 60% incidence
of male factor involvement in infertile couples (1). One
percent of men in the general population are azoospermic
and approximately 15% of men presenting for infertility
evaluations are found to be azoospermic (2). Azoospermia
is defined as the absence of spermatozoa in the ejaculate
following centrifugation and subsequent microscopy of
the specimen on two separate semen analyses (3), whereas
non-obstructive azoospermia (NOA) is azoospermia due to
impairment of testicular sperm production. Sertoli cell only
syndrome (SCOS) is the most severe form of NOA with
surgical sperm retrieval rates with microdissection testicular
sperm extraction (microTESE) of 22.5–41%, significantly
lower than microTESE sperm retrieval rates with other
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histological patterns such as hypospermatogenesis
(73–100%), late maturation arrest (27–86%), or early
maturation arrest (27–40%) (4,5).
Varicoceles are abnormally dilated scrotal veins of the
pampiniform plexus, which are found in approximately
15% of men in the general population and in 40% of men
presenting for infertility evaluations, making varicocele the
most common diagnosis made in infertile men (6). As one
percent of men in the general population are azoospermic
and 15% of men presenting for infertility are azoospermic,
there is a fair amount of overlap in azoospermic men
with varicoceles (1,6). There are a number of hypotheses
of the mechanisms by which varicoceles may adversely
impact spermatogenesis and testicular function which
may potentially lead to azoospermia. The majority of the
data indicate that varicoceles impact testicular function by
increasing intratesticular temperatures due to interruption
of counter-current heat exchange in the pampiniform
plexus with opposing flows in a central arterial system (7).
The potential mechanisms of cellular damage from
varicoceles that have been proposed include sperm DNA
fragmentation, apoptosis, increasing reactive oxygen species
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Figure 1 Histology of the testicular biopsy revealing Sertoli
cell only pattern in this case. Hematoxylin and eosin staining;
magnification 10× objective and 10× ocular =100×.

through oxidative stress, intracellular ionic and metabolic
changes, and predisposition to sperm aneuploidy (8,9). Men
with varicoceles demonstrate higher mean tubular apoptotic
indices than controls (10).
Case presentation
After Institutional Review Board exemption was obtained,
a chart review of a patient’s case was performed to collect
the data for this report. A 34-year-old man with a 35-yearold wife presented for fertility evaluation after being
unsuccessful at achieving a pregnancy for 14 months.
They have a three-and-a-half-year-old son and although
it took six months to conceive at that time, they conceived
spontaneously. They underwent fertility evaluation at
that time as well. His semen analysis report from that
time demonstrated a semen volume of 2.1 mL, a sperm
concentration of 21 million sperm per mL of semen, total
motility of 44%, forward progressive motility of 26%,
and normal morphology by Kruger strict criteria of 3%.
They ultimately conceived spontaneously with timed
intercourse at that time, over four years ago. Reproductive
endocrinology evaluation ruled out female fertility
factors. Current assessment of the male partner revealed
no significant lifestyle factors or medications that would
impact spermatogenesis, the man had no significant heat
exposure and was not using any androgenic products, was
not a smoker and had minimal alcohol intake. His testicular
volumes were measured to be 9 cc bilaterally by Prader
orchidometer, he had a follicle stimulating hormone (FSH)
of 22.5 mIU/mL, luteinizing hormone (LH) of 5.1 IU/L,
prolactin of 7.7 ng/mL, testosterone of 311 ng/dL, and
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estradiol of 29 pg/mL. His karyotype revealed a normal
46, XY karyotype and his Y chromosome microdeletion
assay revealed no microdeletions. He had a grade three
left varicocele which was visible and palpable on physical
examination, and two semen analyses revealing azoospermia
with no sperm in the centrifuged, concentrated pellets. He
was counseled and underwent left subinguinal microsurgical
varicocele repair and remained azoospermic at three months
and six months post-operatively. His physical examination
at both those time intervals revealed no varicocele by
visualization or palpation with Valsalva maneuver. He was
counseled and elected to proceed with microTESE. He
underwent bilateral microTESE with no sperm identified in
any specimens. Testicular biopsy at the time of microTESE
sent for permanent section pathology ultimately revealed a
SCOS pattern (Figure 1).
Discussion
Varicoceles are well known to induce testicular injury
and impact spermatogenesis. There is a suggested role
for varicocele repair in men with NOA with palpable
varicoceles. Previous studies by Matthews et al., Kim et al.,
and Saleh et al. have shown return of sperm to the ejaculate
in men with NOA following varicocele repair. Return of
sperm to the ejaculate is reported in approximately 10%
to 50% of men with NOA post-varicocele repair, the
majority of which show more favorable outcomes associated
with testicular histology of hypospermatogenesis or late
maturation arrest, as opposed to less favorable outcomes
after repair in men with SCOS or early maturation arrest
(11-13). Other studies revealed that varicocele repair
in men with NOA improve sperm retrieval rates at the
time of microTESE and improves in vitro fertilization/
intracytoplasmic sperm injection (IVF/ICSI) outcomes.
Another study, which was a retrospective review performed
by Haydardedeoglu et al., revealed a sperm retrieval
rate of 60.8% in men who remained azoospermic after
varicocele repair versus a sperm retrieval rate of 38.5%
in NOA men who did not have the varicocele repaired.
The varicocele repair group also had a significantly higher
clinical pregnancy rate and live birth rate with IVF/ICSI
than the men who did not undergo repair, 74.2% versus
52.3% and 64.5% versus 41.5%, respectively (14). Another
study by Inci et al. assessed couples who underwent IVF/
ICSI when men underwent varicocele repair versus men
who left their varicoceles untreated. The sperm retrieval
rate with microTESE was significantly higher in the men
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who previously had their varicoceles repaired, 53% versus
30%. However, there was no difference in fertilization
rate, rate of high quality embryos, or mean number of
transferred embryos. The clinical pregnancy rate was
significantly higher in the varicocele treated group versus
the untreated group, at 31% versus 22%, respectively (15).
Other studies, including a prospective study by Aboutaleb
et al. and an observational study by Zampieri et al., have
shown similar results of improved sperm retrieval rates,
fertilization rates, pregnancy rates, and live birth rates
with microTESE/IVF/ICSI after varicocele repair versus
leaving varicoceles intact (16,17). Another previous study
by Ustuner et al. suggested that testicular histology has the
potential to improve after varicocele repair in men with
NOA. Testicular biopsy was performed in men at the time
of varicocele repair and again at the time of microTESE
in men who remained azoospermic after varicocele repair.
Fourteen men were classified as SCOS from the biopsies
at the time of varicocele repair and were reclassified as
focal spermatogenesis in two of them and late maturation
arrest in three of them from the biopsies at the time of
microTESE (18). All of these studies suggest that varicocele
repair has the potential of improving testicular function and
physiology.
To our knowledge, the current case study is the first
reported which reveals that there is a potential for a fertile
man to have a high-grade varicocele induce testicular
injury devastating enough to result in SCOS with no
sperm retrievable at the time of microTESE. Although
he had a unilateral varicocele, there has been evidence in
animal studies, such as the one conducted by Ozturk et al.,
that a unilateral varicocele can induce bilateral testicular
histopathologic injury (19). Human studies, such as the one
performed by Benoff et al., have also revealed increased
levels of apoptosis bilaterally in the testes of men with
unilateral varicoceles (20). A previous study by Gat et al.
described 13 patients with bilateral varicoceles and SCOS.
Azoospermia was found on testicular biopsy in most of these
men after definitive therapy (21). However, the unique
aspect of this current case report is the longitudinal nature
of it in this single patient, showing clear progression from
being a fertile male capable of conceiving and achieving a
live birth with his wife spontaneously, to NOA with Sertoli
cell only histology. This case stands out as the patient was
identified as being fertile in the past and progressing to the
severest form of secondary infertility with a varicocele as
the only identifiable etiology.
Although it is true that varicoceles are very common,
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identified in approximately 15% of men in the general
population and 20% of men presenting for a fertility
evaluation, in this scenario, it is likely that Sertoli cell only
is due to the varicocele. Unfortunately, we do not have
longitudinal data with semen analyses over time in men who
ultimately are found to have Sertoli cell only pattern in the
testes, so it is unknown if the men with NOA who do not
have an identifiable inciting etiology for this pathology such
as chemotherapy have always been azoospermic or if they
develop azoospermia. In this particular case of a man with a
history of reasonable semen parameters at the time he was
able to achieve a pregnancy with his wife in the past who
progressed to NOA with the only identifiable risk factor
being a varicocele, the most likely scenario is progression
of testicular injury due to the varicocele to the end point
of SCOS. If he had always been azoospermic with a biopsy
revealing Sertoli cell only at the time of microTESE, this
association would be much less likely. The sequence of
events in this patient supports the conclusion.
This case indicates that a man with secondary infertility
with the previous ability to father a child with timed
intercourse had progression to NOA with SCOS due
to a varicocele without other identifiable etiologies for
infertility. This suggests that a high-grade varicocele can
induce sufficient testicular injury to result in the most severe
testicular histological architecture associated with NOA.
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