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Abstract: In males with nonobstructive azoospermia, one of the main histopathologic patterns
of the testis is Sertoli cell-only syndrome (SCOS), in which no germ cells are present and only
Sertoli cells are contained in the seminiferous tubules. There is not any formal treatment for this
pathological condition. However, several studies reported the possibility to perform testicular sperm
extraction in patients with SCOS, although, according to some authors, sperm retrieval is possible
only in the presence of focal spermatogenesis. We report the case of an infertile couple in whom
the 30-year-old male was azoospermic. After the diagnosis, the patient underwent multiple bilateral
testicular biopsies, which showed a histological pattern corresponding to SCOS. We administered
a cycle of hormone stimulation followed by medically assisted procreation procedures to the male
patient. Therefore, the male patient was treated with follicle-stimulating hormone gonadotropin
for a total of 7 months (150 IU recombinant human follicle stimulating hormone three times per
week). After carrying out a new multiple testicular sperm extraction, several spermatozoa were
microscopically observed, and it was then possible to perform an intracytoplasmic sperm injection with subsequent embryo transfer of the blastocyst into the wife’s uterus, and so pregnancy
was established and developed. Subsequently, the pregnancy resulted in the live birth of a girl.
Keywords: azoospermia, Sertoli cell-only syndrome, FSH, ICSI, TESE sperm retrieval, live
birth pregnancy

Introduction
Infertility is a problem that globally affects 15% of couples who have regular unprotected sexual intercourse.1,2 In about 50% of cases of infertility, the exclusive cause
is attributed to the female, in 20%−30% of cases to the male, while in the remaining
20%−30% of cases, infertility is the result of a combination of male and female causes.1
Azoospermia has been identified in 15% of infertile males and can be classified as
obstructive azoospermia (OA) and nonobstructive azoospermia (NOA).3 OA accounts
for 40% of azoospermia cases: in these cases, the endocrine and exocrine functions
of the testes are preserved and spermatogenesis in the testis is normal. OA is caused
by an obstruction of the male duct system and may occur in any region between the
rete testis and the ejaculatory ducts. NOA affects ~1% of the general population, 10%
of infertile men, and 60% of azoospermic men.3–5 NOA results from either primary
testicular failure, secondary testicular failure, or incomplete or ambiguous testicular
failure. In males with NOA, the main histopathological patterns of the testis are the
following: hypospermatogenesis, maturation arrest, Sertoli cell-only syndrome (SCOS),
incomplete Sertoli cell-only syndrome ([SCOS type II] in which only a few tubules
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contain germ cells), and complete and homogeneous hyalinization of seminiferous tubules which appear completely
acellular.5–7
In the SCOS pattern, no germ cells are present and only
Sertoli cells are contained in the seminiferous tubules, but
the tubular architecture is not affected by fibrosis. Prevalence
of SCOS in azoospermic patients varies between 26.3%
and 57.8% of cases.8–12 Many SCOS patients have a normal
karyotype and normal secondary male sexual characteristics; other patients have reduced testicular volume and high
follicle-stimulating hormone (FSH) levels. Whereas for many
of these patients the cause is unknown, for many others,
the following associated conditions have been identified:
Klinefelter’s syndrome (47,XXY) or mosaic Klinefelter’s
syndrome (46,XY/47,XXY); microdeletions in the azoospermia factor (AZF) region of the Y chromosome; hypogonadotropic hypogonadism; cryptorchidism; estrogen treatment;
chemotherapy; exposure to chemicals and toxins; history
of testicular hypoxia; and chronic alcohol consumption.13–20
Consequently, a number of authors describe a primary and
secondary form of SCOS, while other authors prefer to consider the presence of associated conditions. There is not any
formal treatment for SCOS.21 Several studies, however, have
reported the possibility to perform testicular sperm extraction
(TESE) in patients with SCOS, although according to some
authors, there is a likelihood of success (sperm retrieval) only
in the presence of focal spermatogenesis within a histologic
pattern of SCOS.12,22–27 At the moment, only two studies have
reported cases of term pregnancy with live birth after TESE
in patients with SCOS.26,27
This article is the result of a successful experience of
FSH treatment in an SCOS patient, with the appearance of
spermatozoa in the seminiferous tubules after about 3 months.

was instead normal: 9.60 mUI/mL (normal reference
range=1.5−14.0 mUI/mL/chemiluminescence). Genetic testing
was normal with regards to karyotype, genetic mutations of
cystic fibrosis transmembrane conductance regulator (CFTR)
gene related to congenital bilateral absence of the vas deferens
and cystic fibrosis, Y-chromosomal microdeletions, and deletions of the AZF region (AZFa, AZFb, or AZFc).
The patient’s medical history revealed no inflammatory
episodes or urogenital tract infections. After the diagnosis
of azoospermia, the patient underwent multiple bilateral
testicular biopsies, which showed a histologic pattern corresponding to SCOS and complete absence of germ cells in
both testicles (Figure 1).
The couple immediately rejected the idea of using sperm
donation; therefore, after having obtained a shared consent
(including informed consent) from the couple, we administered a cycle of hormone stimulation for the production of
gametes, followed by medically assisted procreation (MAP)
procedures to the male patient.
The male patient was thus treated with FSH gonadotropin
for 3 months at the following dosage: 150 IU recombinant
human FSH (rFSH) injected under the skin three times per
week.

A

B

Clinical case
We report the case of an infertile couple in whom the 30-yearold male was azoospermic. The diagnosis of azoospermia
was ascertained by at least two semen analyses, following
the World Health Organization guidelines.21 The 27-year-old
wife, although suffering from polycystic ovary syndrome, did
not present any particular problems, and her hormone assays
were normal. Physical examination of the man revealed normal
secondary male sexual characteristics and the presence of both
testes, of normal volume, and with palpable vasa deferentia
at the root of the scrotum. His hormone profile, however, was
altered: FSH=15 mUI/mL (normal reference range=1.55−9.74
mUI/mL/chemiluminescence) and total testosterone=21.9
mmol/L (normal reference range=4.0−20.0 mUI/mL/
chemiluminescence). The luteinizing h ormone assay
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Figure 1 Microscopic observation (100× magnification) before and after FSH
treatment.
Notes: (A) Histologic patterns before treatment: Sertoli cell-only syndrome. (B)
Appearance of sperm cells after FSH treatment (first cycle). (C) Sperm cells after
FSH treatment (second cycle).
Abbreviation: FSH, follicle-stimulating hormone.
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The female patient (wife) also underwent stimulation,
taking 900 UI of rFSH for each cycle: on the 21st day of her
cycle, she took a suppressor drug which inhibited FSH and
luteinizing hormone production. In the following cycle, she
underwent hormone stimulation from the first to the fifth day
of her cycle. Follicular growth was monitored with ultrasound
and serum estradiol measurement. When follicles were suitable in number and size, human chorionic gonadotropin drug
was administered and the oocyte retrieval was performed
within 36 hours.
The patients signed an informed consent containing the
aspects of the surgical procedure, the modalities of assisted
reproduction, and agreement to the publication of this case
report and images.
The study was conducted according to the ethical standards of the Declaration of Helsinki.

Sequence of the MAP procedures
MAP (first cycle)

FSH treatment for infertility in a couple with an SCOS affected male

ICSI
Every spermatozoon was aspirated and injected into the
cytoplasm of the six mature oocytes (out of 14 total oocytes)
which had previously been retrieved.
Embryo transfer
Of the six fertilized oocytes, four developed into zygotes.
From them a single blastocyst was obtained, but this time with
improved characteristics: grade 4AA = expanded blastocyst
with wall thinned – many thickened cells – many cells forming a cohesive layer (according to Gardner’s classification),
as shown in Figure 3.28–30
Fifteen days after the embryo transfer, the wife was
pregnant.

Discussion
This is the first article in the literature describing in detail the
case of a patient suffering from SCOS who, after treatment
with FSH, produced sperm cells, which were then retrieved

Sperm retrieval
At the end of the 3-month therapy, a multiple TESE was performed. On microscopic observation (100× phase contrast immersion objective), some spermatozoa were observed (Figure 1).
Intracytoplasmic sperm injection (ICSI)
Using microscopy, every single spermatozoon was aspirated
and injected into the cytoplasm of the six mature oocytes (out
of 12 total oocytes) which had previously been retrieved.
Embryo transfer
Of the six fertilized oocytes, only three developed into zygotes,
from which a single 4BB blastocyst was obtained (according
to Gardner’s classification = expanded blastocyst with wall
thinned – some loosely grouped cells – a small number of cells
forming a cohesive layer), as shown in Figure 2.28–30
The blastocyst was transferred into the wife’s uterus, but
no pregnancy followed.
Therapy with rFSH (150 IU three times per week) was,
therefore, prolonged in the male patient, in view of a new
TESE and subsequent ICSI. The female patient (wife)
repeated the same initial stimulation protocol.
After 4 months of gonadotropin therapy, a new MAP
attempt was made.

Figure 2 Microscope image (400× magnification) of blastocyst before embryo
transfer (first cycle).

MAP (second cycle)
Sperm retrieval
After carrying out a new multiple TESE, several spermatozoa
were observed microscopically (Figure 1).

Research and Reports in Urology 2017:9

Figure 3 Microscope image (400× magnification) of blastocyst before embryo
transfer (second cycle).
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using TESE. As a result, it was then possible to perform an
ICSI with subsequent embryo transfer of the blastocyst into
the wife’s uterus and establishment and development of pregnancy, which was uneventful and resulted in the live birth of
a girl. In the literature, we found studies in which, in SCOS
cases, after recovery of sperm cells through TESE, cases of
“ongoing pregnancies” were reported after embryo implantation following ICSI.22,23,26,27,31 However, only two of these
studies reported that the pregnancies had reached term with
the live birth of a baby.26,27 The appearance of sperm cells in
the seminiferous tubules after treatment with gonadotropin
has also been reported in the literature.8,39
In their literature review 10 years ago, Donoso et al found
that microdissection-TESE (or micro-TESE) can lead to
higher percentages of sperm retrieval compared to traditional
TESE, especially in patients with SCOS;40 the same study
observed that TESE procedures with multiple biopsies make
it possible to increase the possibility of sperm retrieval compared to fine needle testicular aspiration, particularly in cases
of SCOS. It must be noted that Mulhall et al did not find, in
general, any significant difference in the percentage of sperm
retrieval between the two methods, except in cases with mean
testicular volumes of 10 mL or less: in those cases, instead,
microdissection-TESE showed better results.41
Currently, there is no consensus on administering gonadotropin to infertile patients with NOA with the aim of increasing the possibility of sperm retrieval; this is partly due to the
fact that many patients with SCOS already present baseline
FSH serum levels that are higher than normal.42 Furthermore,
various studies have shown that in patients with NOA and
SCOS, after TESE, there is a greater likelihood of sperm
retrieval where FSH blood levels are higher.43–45
The gonadotropin we used in this case was human
rFSH, specifically follitropin alpha, which, from the point
of view of biologic activity, is biosimilar to (likewise human
recombinant) follitropin beta.46–48 From the point of view of
biogenetic engineering, in follitropin alpha, two separate
vectors, one for each subunit, are used to make up the master
cell bank for an FSH-producing cell line, while follitropin
beta uses a single vector containing the coding sequences of
both subunit genes.49,50
Recombinant follitropin alpha, from the point of view of
its therapeutic effect, is interchangeable with urinary gonadotropin (urofollitropin, purified human-derived FSH).51–53

Conclusion
When the histopathologic profile of the azoospermic patient’s
testicular biopsy corresponds to SCOS, performance of
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multiple TESE along with intracytoplasmic sperm injection
is certainly indicated as first-line treatment. Multiple TESE
is justified, since a focal spermatogenesis site might not
coincide with the site of a single testicular sampling. In our
case, treatment with FSH gonadotropin was able to lead to
the production of sperm cells, which were absent in the first
testicular biopsy. The second ICSI cycle and embryo transfer
then led to therapeutic success, with the establishment and
development of pregnancy and the live birth of a girl.
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