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Azospermisi olan Infertil Erkege Yaklasim

ABSTRACT

Azoospermia means the complete absence of spermatozoa upon examination of the semen.
Azoospermia may result from a lack of spermatozoa production in the testicles, or from an
inability of produced spermatozoa to reach the emitted semen. Azoospermia is generally
examined in two groups as obstructive and non-obstructive. Pretesticular causes usually
include endocrine disorders that affect spermatogenesis, testicular causes include primary
testicular pathologies, and posttesticular causes include obstructive pathologies. In order to
make the exact diagnosis, a good urological, hormonal and genetic evaluation is required. The
underlying etiologic cause determines the treatment strategy in azoospermic cases. If it is
possible to see sperm in the ejaculate, pregnancy is tried to be achieved with ejaculate sperm,
if not, with the spermatozoa obtained by interventional methods, by using assisted reproductive
techniques. As the etiology of azoospermia is understood and treatment methods are improved,
it is thought the rate of obtaining sperm both in the ejaculate and with interventional methods
will increase, and as a result, higher pregnancy rates should be achieved. It is thought that there
will be important developments in the treatment of azoospermia in the near future, as there
have been significant advances in gene therapies and mesenchymal stem cell studies started on
humans.
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0z

Azospermi ejakiilat incelemesinde sperm bulunmamasi hali olarak tanimlanmaktadir.
Azospermi testiste spermatozoa tiretiminin olmamasindan ya da tiretilen spermatozoalarin
emisyon ile disar1 atilan ejakiilata ulasamamalarindan kaynaklanabilir. Azospermi genel olarak
obstriiktif ve non-obstriiktif olmak tizere iki grupta degerlendirilmektedir. Pretestikiiler
nedenler genellikle spermatogenezi etkileyen endokrin bozukluklar igerir, testikiiler nedenler
primer testis patolojilerini icerir ve posttestikiiler nedenler ise obstriiktif patolojileri igerir.
Dogru ve kesin bir taniya ulasabilmek i¢in, iyi bir tirolojik, hormonal ve genetik degerlendirme
yapilmalidir. Azospermik olgularda tedavi stratejisini altta yatan etiyolojik neden belirler. Eger
ejakiilatta sperm goriilmesi miimkiin ise bu spermlerle, ya da ejakiilatta sperm goriilmeyen
olgularda girisimsel sperm elde etme teknikleri ile elde edilen spermlerle, yardimci iireme
teknikleri kullanilarak gebelik elde edilmesi amaglanmaktadir. Azospermi etiyolojisi iyi
anlasilip, tedavi yontemleri gelistikce, hem ejakiilatta sperm goriilme oranlari hem de
girisimsel metotlarla sperm elde edilme oranlar1 artacak, bu sayede gebelik elde edebilme
olasithgmin da daha yiiksek olacagi diisiiniilmektedir. Insan {izerinde baslayan gen
terapilerinde ve mezenkimal kok hiicre caligmalarinda 6nemli gelismeler kaydedilmesi
nedeniyle yakin gelecekte azospermi tedavisinde de Onemli gelismelerin olabilecegi
diistintilmektedir.

Anahtar kelimeler: Azospermi; infertilite; tani; tedavi.
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INTRODUCTION

Azoospermia is defined as the absence of spermatozoa in
the ejaculate. For the diagnosis of azoospermia, no
spermatozoa should be seen at least in two microscopic
seminal examinations. In order to make the differential
diagnosis of azoospermia and severe oligospermia, semen
analysis must also include pellet analysis in which the
ejaculate fluid is evaluated after at least at a speed of 3000
G centrifugation. While the incidence of azoospermia is 1%
in the normal population, this rate is reported to be 15% in
men presenting with infertility (1). Azoospermia occurs as
a result of the lack of adequate hormonal stimulation,
spermatogenesis disorders, or obstructive pathologies.
Differential diagnosis is very important in the treatment of
men represented with azoospermia. In order to make the
differential diagnosis in etiology, a good detailed physical
examination and some basic laboratory tests are needed.

MEDICAL HISTORY

It is very important to know the medical and surgical
history of the patient well, before the initial evaluation of
the azoospermic patient. The story of the patient should
include past fertility status, the frequency and timing of the
sexual intercourse, duration of infertility, viral orchitis in
childhood, and history of cryptorchidism. Also, the
presence of genital trauma or pelvic surgery, history of
testis torsion, epididymitis or urethritis-like infections,
presence of gonadotoxic radiotherapy or chemotherapy,
and family history of infertility should be questioned (2).

PHYSICAL EXAMINATION

Before proceeding to genital examination a well-detailed
systemic examination may give some clues about the
etiology of azoospermia. Thyroid examination, and lung,
heart, and abdominal examination should be performed.
For example; the detection of gynecomastia on examination
may be a sign of an estrogen-secreting adrenal or testicular
tumor. The patient should be evaluated for signs of
Kallman and Klinefelter syndromes. A patient with
Klinefelter syndrome presents with many phenotypes from
complete hypogonadism to normal virilized type. It should
also be kept in mind that short stature may be observed in
some severe Y chromosome anomalies. After systemic
evaluation, palpation of testicles and evaluation of their
volumes should be performed. The expected testis volume
in a normal fertile male is about 18-20 ml and the volume
is directly related to spermatogenesis. Seminiferous tubules
constitute a significant part of the testicular volume. When
spermatogenesis is disrupted or reduced, a decrease in
testis size is observed due to the loss of seminiferous tubules.
In patients with non-obstructive azoospermia (NOA),
testicular volume is often less than 15 ml and the diameter
of the epididymis is thin (3). Epididymis and vas deferens
should be palpated and the continuity should be checked. Also,
the presence of varicocele should be carefully evaluated.

DIAGNOSTIC METHODS

Semen Analyses

Semen analysis should be evaluated in accordance with
World Health Organization (WHO) 2010 guidelines. In an
azoospermic patient at least two semen analyses should be
performed, and also a two-week interval should be given
between the first and the second test. Ejaculate volume
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takes an important place in the evaluation of the azoospermic
patient. Secretion of the seminal vesicle accounts for most
of the ejaculate volume. In cases with normal testicular
volume and low semen volume (<1.5 ml), ejaculation
disorder or ejaculatory duct obstruction should be
considered. Retrograde ejaculation should be evaluated in
a patient with unejaculation, or low ejaculation volume.
Therefore in these cases, it is necessary to look for sperm
in the urine sample after ejaculation. When azoospermia is
detected in a patient, the semen sample should be
centrifuged at 3000 G for 15 minutes, and then examined
under the microscope at 400x magnification. In a study, the
sperm detection rate was reported 35%, after centrifugation
of the semen samples of the men with NOA (4).

Seminal plasma is a good source of markers that can detect
many disorders in the male reproductive system. In the
future, more information about the causes of azoospermia
should be obtained by measuring and evaluating the
different proteins in seminal plasma.

Endocrinological Evaluation

Hormonal tests have an important role in the evaluation of
azoospermic cases, especially helpful in the differential
diagnosis of primary and secondary testicular failure.
Assessment of follicle stimulating hormone (FSH) and
testosterone levels is sufficient to reveal most of the
endocrine pathologies. FSH levels are regulated by inhibin
B secreted by Sertoli cells (5). Inhibin B levels decrease
and FSH level increase in cases where spermatogenesis is
damaged such as Sertoli cell only (SCO) or testicular
irradiation. The diagnostic accuracy of FSH is limited, and
FSH level rises only in the final stage of the absence of
spermatogenesis. FSH level may be normal in focal SCO
or hypospermatogenesis (6). Serum FSH level is
associated with the total spermatogonium count, not with
the number of mature spermatids and the number of
spermatozoa in the ejaculate. FSH levels have no clinical
value in the selection of patients who are candidates for
testicular sperm extraction (TESE) (7). Serum testosterone
and luteinizing hormone (LH) levels may also aid in
diagnosis. Low testosterone levels accompanying high LH
levels may indicate hypergonadotropic hypogonadism (8).
Diagnostic Testicular Biopsy

Testicular biopsy is the definitive diagnostic test in the
diagnosis of azoospermia. In selected patients with normal
testicular volume, palpable vas deferens, and normal
serum FSH levels, a testicular biopsy should be performed
in order to differentiate obstructive azoospermia (OA) and
spermatogenesis  disorders.  Detection of normal
spermatogenesis in such a patient suggests an obstructive
pathology. Testicular biopsy can be done open or
percutaneously and should be done bilaterally. For an
adequate assessment, each cross-sectional area should
contain at least 20 seminiferous tubules. In the evaluation
of the biopsy, the number of spermatids per tubule can be
used to predict the expected number of spermatozoa in the
ejaculate (9). These values are helpful in the differential
diagnosis of obstructive and NOA.

ETIOLOGY OF AZOOSPERMIA

In order to understand the etiology of azoospermia easily,
it is useful to make 3 classifications as pretesticular,
testicular, and posttesticular azoospermia. Pretesticular
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causes usually include endocrine disorders that affect
spermatogenesis, testicular causes include primary
testicular pathologies, and posttesticular causes include
obstructive  pathologies. While pretesticular and
posttesticular causes are usually treatable, treatment
success is very low in testicular azoospermia. In clinical
practice, azoospermia is classified into two groups as OA
and NOA. While pretesticular and testicular causes are
evaluated in the NOA group, posttesticular causes are
classified in the OA group.

NON-OBSTRUCTIVE AZOOSPERMIA
Pretesticular Causes

It is a condition encountered in 3% of infertile men and is
due to endocrine-related problems.

Hypogonadotropic Hypogonadism (HH)
Hypogonadotropic hypogonadism (HH) is a rare and
correctable cause of male infertility and it can occur
from congenital or acquired causes. The most common
cause include Kallmann syndrome, pituitary trauma or
tumor, and the use of anabolic steroids. Kallman syndrome
is a congenital malformation resulting from midline
cranial structures. It is the most common cause of
congenital HH (10). The pathophysiology of this
syndrome is the absence of gonadotrophin releasing
hormone (GnRH) release due to the non-migrating of
GnRH-secreting neurons to the olfactory lobe during
embryological development. The most common findings
are the absence of a sense of smell, cleft palate, small
testis, and in severe cases congenital deafness, skull and
facial asymmetry, and cryptorchidism. Clinical findings in
Kallmann syndrome depend on the degree of hypogonadism
and the majority of patients represent with delayed
puberty. Patients with a milder defect may have a moderate
spermatogenesis disorder with an abnormal phenotype.
The wuse of exogenous testosterone may cause
hypogonadism and azoospermia by suppressing the
hypothalamohypophysial axis. Exogenous androgens
impair spermatogenesis by suppressing FSH levels and
cause a decrease in testicular testosterone levels (11).
When HH is detected in an azoospermic case the first step
is imaging the pituitary gland with magnetic resonance
imaging (MRI). Serum prolactin levels should be measured
and hyperprolactinemia should be treated before GnRH
replacement therapy in a case with elevated prolactin level.
Because excessive prolactin secretion suppresses GnRH
secretion from the hypothalamus with negative feedback.
The use of some antihypertensive drugs and tricyclic
antidepressants, stress, and pituitary adenomas may cause
hyperprolactinemia or the cause may be idiopathic.
Normal prolactin level is under 25 ng/dl and especially
over 100 ng/dl suggests pituitary adenomas (12).
Androgen Resistance

The androgen receptor gene is located on the X
chromosome and androgen resistance is seen at a ratio of
1:60000. There are more than 300 mutations in the
androgen receptor gene and can be found in different
forms, ranging from a female phenotype to an azoospermic
man with normal virilization. The androgen receptor gene
has 8 exons and the critical region is the region of CAG
nucleotide repeats. It has been reported that men with
normal virilized idiopathic azoospermia have more
frequent CAG repeats than normal fertile men (13).
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Testicular Causes

Also known as primer testicular failure, this deficiency of
spermatogenesis includes testicular damage due to
varicocele, undescended testis, testicular torsion, mumps
orchitis, gonadotoxic effects of the drugs, genetic
disorders, and idiopathic causes. Microsurgical testicular
sperm extraction (micro-TESE) is applied to obtain sperm
in this patient group which is clinically called NOA.
NOA is divided into three histopathologic groups;
hypospermatogenesis, maturation arrest, and SCO. In
hypospermatogenesis, all stages of spermatogenesis are
observed in the testis but the amount is low (14). In
maturation arrest, germ cells cannot complete their
maturation and remain in a certain phase. While
spermatogonia and spermatocyte are seen in early-stage
maturation arrest, spermatids are found in late-stage
maturation arrest, but no mature spermatozoa cells
are found in any stage (15). In SCO there are no
germ cells (14). According to histological diagnosis, the
rate of sperm finding in micro-TESE has been reported
73-100% in hypospermatogenesis, 27-86% in the
maturation arrest group, and 22-41% in the group thought
to have SCO, respectively (16).

Varicocele

Varicocele is detected in 4.3-13.3% of azoospermic men.
For the first time, Tulloch reported in 1955 that
spermatogenesis resumed and pregnancy was achieved
after varicocelectomy in men with azoospermia.
Spermatozoa are found in the ejaculate at a rate of 21-55%
when varicocelectomy is performed in an azoospermic
patient. Although spontaneous pregnancy rates are low in
these cases, obtaining sperm from the ejaculate eliminates
the need for an invasive procedure such as TESE (17).
While recommending varicocelectomy to the azoospermic
patient, it should be informed that TESE and
intracytoplasmic sperm injection (ICSI) may be required
later on. Especially in patients with SCO or early-stage
maturation arrest, spermatogenesis may not start after
varicocelectomy. Therefore these patients should be aware
of this possibility and should consider a direct alternative
to micro-TESE instead of varicocelectomy (18). In
addition, before deciding on varicocelectomy in an
azoospermic patient with varicocele, genetic disorders
such as Y chromosome microdeletions should be
investigated. Varicocelectomy may contribute to healthier
sperm being obtained by interventional methods, even if
there is no sperm in the ejaculate after the surgery.
Undescended Testis

Undescended testis is the most common (2.7%) genital
malformation in newborn boys and it decreases to 0.8% by
the age of one year (19). There are 4 different theories
about how cryptorchidism causes infertility; testicular
dysgenesis, endocrine axis disorder, endocrinological
damage, and obstruction. If the testicles have not
descended spontaneously within the first year, genetic
research is recommended for Klinefelter syndrome (20).
Early treatment of undescended testis reduces the risk of
infertility. Fertility is usually normal in unilateral
undescended testicles, the age at the surgery and the
testicular volume are the most important factors
determining fertility. Azoospermia is found at a rate of
13% in unilateral patients and 31% in bilateral patients
who have undergone undescended testis surgery (21).
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Testicular Torsion

Testicular torsion is detected at a rate of 1:4000 in men
under the age of 25. If surgery is not performed within the
first 6 hours, the most important complication is testicular
loss which can negatively affect fertility. It has been
reported that spermatogenesis is impaired in both testicles
after torsion. Although the reason is not certain, it is
thought that anti-sperm antibodies appearing secondary to
the deterioration of the blood-testicular barrier may be the
cause (22).

Mumps Orchitis

The incidence of mumps orchitis decreased considerably
with vaccination, 67% of the cases are unilateral and 33%
are bilateral. The main cause of the pathology is thought to
be necrosis developing in the seminiferous tubules due to
congestion, edema, and increased pressure. The
probability of infertility in mumps orchitis developing
before puberty is very low (23).

Gonadotoxins and Drugs

In a patient presenting with infertility, it should be
questioned whether he use any drugs or food supplement.
Exposure to exogenous androgens, antiandrogens,
chemotherapy drugs, radiotherapy, or toxins such as
pesticides and insecticides may adversely affect
spermatogenesis. Drugs and toxins may affect
spermatogenesis with 4 mechanisms; direct gonadotoxic
effect, by affecting the hypothalamo-pituitary axis,
ejaculation disorder, and decrease in libido.

The testis consists of two parts: the germ cells, the
seminiferous tubules containing Sertoli cells, and the
interstitial area where the Leydig cells responsible for
testosterone production are located. A continuous cell
division takes place and about 100 million spermatozoa are
produced daily in seminiferous tubules, therefore drug use
mostly affects this region. Since the production of mature
spermatozoa takes an average of 74 days, the effect of a
drug on spermatogenesis occurs 3 months later (24).
Cyclophosphamide, which is used for autoimmune
diseases, may cause permanent azoospermia, especially
when used at doses exceeding 7.5 mg/m? (25).
Sulfasalazine also causes transient azoospermia, and
spermatogenesis is expected to return to normal 3 months
after the drug is discontinued.

Genetic Causes

Genetic anomalies are found in 15% of azoospermic
patients and 5% of oligospermic men (26). The 2 most
common genetic tests used in the diagnosis of NOA are;
the analysis of microdeletions on the long arm (Yq) of the
Y chromosome and the karyotype.

Klinefelter Syndrome

The most common karyotype anomaly in infertile men is
Klinefelter syndrome (47,XXY), and 90% of patients have
non-mosaic X chromosome polysomy. Advanced maternal
and paternal ages increased the risk of Kilinefelter
syndrome (27). The phenotypic characteristics of Klinefelter
syndrome are; tall, euicoid structure, micropenis, small
and hard testicles, decreased facial hair, and female-type
genital hair. Patients are often azoospermic but in a recent
study, it is reported that spermatozoa could be found in
69% of cases with micro-TESE. These patients are more
likely to have sperm in the ejaculate or by the micro-TESE
method just after puberty. In advancing ages testicles
become fibrotic and germ cells may disappear, so it is very
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important to diagnose at an early age and to obtain and
freeze spermatozoa (20).

47,XYY Syndrome

This syndrome occurs as a result of a problem in the
separation of the Y chromosome during the meiosis stage
of the formation of the spermatozoa. These patients are
tall, and have low intelligence and antisocial personality
disorder characteristics. SCO or maturation arrest is
detected in testicular biopsies of these cases (28).

Mixt Gonadal Dysgenesis

They have 45X0O and 46,XY mixed genotypes and
anatomically they have a gonad with testis on one side and
a line on the other side. The testis is usually undescended
and does not contain germ cells. Since the risk of
developing gonadoblastoma and seminoma is high in the
streak-shaped gonad, this gonad should be surgically
removed (29). These patients also have various degrees of
ambiguous genitalia.

Y chromosome Microdeletions

Y chromosome microdeletion analysis should be
performed in patients with severe oligoasthenospermia or
azoospermia. It was determined that microdeletions from
proximal to distal in the azoospermia factor (AZF) region
on the q arm of the Y chromosome (Yq, AZFa, AZFb,
AZFc) cause azoospermia (30). The frequency of Y
microdeletion was reported as 7.3% in the infertile
population and this rate was reported as 9.7% in men with
azoospermia. Microdeletions on Y chromosome composed
of 60% AZFc, 16% AZFb, 8% AZFb+c, 5% AZFa,
4% AZFa+b+c, and 6% non AZF deletions. AZFc is the
most common Y chromosome microdeletion and is seen at
a ratio of 1:4000. Its incidence in azoospermic patients has
been reported as 13%.

AZF deletion determination in male infertility has
prognostic importance for couples who want ICSI
treatment. Depending on the complete or partial deletion
of Y chromosomes, severe sperm disorders may be seen
in men, ranging from mild sperm disorders to
azoospermia. AZFa microdeletion is detected in 1% of
NOA patients. It has been reported that complete AZFa
deletion is associated with type 1 SCO syndrome and
azoospermia (30). The American Society of Reproductive
Medicine (ASRM) reported that sperm cannot be found
with micro-TESE in those with AZFa, AZFb, and AZFb+c
microdeletions.

Relationship between Azoospermia and microRNA
MicroRNAs (miRNA) are regulatory molecules that
participate in important processes such as embryological
development, cell differentiation, and apoptosis in the
cell (31). In a study, it was shown that four different miRNA
types (hsa-miR-34b, hsa-miR-34c, hsa-miR34c-5p, and
hsa-miR-122) decreased while one miRNA (hsa-miR-429)
increased in men with NOA. In another study, it was
reported that before TESE is performed, it can be predicted
whether there will be spermatozoa in the testis by
measuring two different miRNA types (miR-539-5p and
miR-941) (32). In spermatogonia, pachytene spermatocytes,
and round spermatids, miRNA levels were found to be
different between patients with NOA and OA. Therefore,
it has been claimed that spermatogenesis can be initiated
in azoospermic patients by using miRNA inhibitors and
miRNA copies (33). If this theory is realized, it will be an
important milestone in the treatment of azoospermia.
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TREATMENT OF NON-OBSTRUCTIVE AZOOSPERMIA
In the treatment of NOA cause-oriented treatment
modality should be preferred. Especially with the advances
in assisted reproductive techniques and obtaining spermatozoa
from the testis is used as an effective method in solving
this problem. For this purpose, empirical treatment and
interventional procedures are used in the treatment of NOA.
Empirical Hormonal Treatments

One of the most commonly used agents in the treatment of
NOA is clomiphene citrate. In a study patients diagnosed
with NOA and having no SCO were given 50 mg
clomiphene citrate every other day, with a testosterone
level of 600-800 ng/dl. At the end of the 9™ month, 64% of
patients have spermatozoa in their ejaculate while
spermatozoa were found in testicular biopsy in 36% of the
patients (34). In another study involving 1054 patients,
clomiphene citrate, human chorionic gonadotropin (hCG),
and aromatase inhibitors were given and it was reported
that these treatments did not contribute to either
spermatozoa findings or pregnancy and birth rates (35).
Methods for Finding Spermatozoa in Non-Obstructive
Azoospermia

Methods for spermatozoa finding in NOA include testicular
sperm aspiration (TESA), TESE, and micro-TESE.
Percutaneous epididymal sperm aspiration (PESA), which
is used in OA, is not preferred in NOA because of the
lower success rates.

Testicular Sperm Aspiration (TESA)

It is a method of aspirating spermatozoa percutaneously by
a needle through the skin of the scrotum. Although it is not
the preferred method for NOA patients due to the low
success rates, it is the cheapest method if success can be
achieved. Another disadvantage of this method is that
hematoma may develop due to vascular injuries (36).
Testicular Sperm Extraction (TESE)

First, the testis is exposed by the incision into the scrotum,
and then an incision is made into the tunica albuginea.
Since more tissue is removed from the testis in large
pieces, this method may cause a problem, especially in
patients with a small testicular volume. The rate of
obtaining spermatozoa with TESE is reported to be two
times higher than with TESA (36).

Microsurgical Testicular Sperm Extraction (micro-TESE)
Unlike TESE, in micro-TESE, after the testis is exposed,
the entire testicular tissue is reviewed under the
microscope at 15-20 magnification, and samples are taken
from the most opaque and plump tubules. It is the most
effective method to obtain spermatozoa from the testis.
Predictive factors for finding spermatozoa in micro-TESE
are; serum FSH and testosterone level, testicular volume,
age, and obesity. For men with low testosterone levels, it
is recommended that testosterone levels should be
increased to normal levels before micro-TESE is
performed (35). Although some studies have reported that
high FSH levels decrease the rate of finding spermatozoa,
it has been reported that the predictive value of FSH is very
low, in a meta-analysis (37). In a meta-analysis evaluating
1764 patients, it is reported that there was no correlation
between testis volume and spermatozoa finding rates (38).
If testicular volumes are normal in an azoospermic patient,
obstructive pathologies are more likely to be considered.
NOA is more common in obese patients and the rate of
finding spermatozoa is below the average (39).
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After the testis the reproductive tract continues to the ductuli
efferentes, then the epididymis, vas deferens, vesicula
seminalis, and opens into the verumontanum through to
the ejaculatory canal. The embryological origin of the
posttesticular duct is the wolf duct (mesonephric duct).
Posttesticular Cause

Posttesticular azoospermia is seen due to obstruction or
ejaculation disorders. Causes of OA are; the absence of vas
deferens, vasal obstruction, and epididymal or ejaculatory
duct obstruction. Among the findings to support OA; are
the inability to palpate vas deferens, testicular volumes of
16 ml or more, presence of dilated caput epididymis, and
normal serum FSH levels. Detection of quantitatively
normal spermatogenesis in testicular biopsy performed for
diagnostic purposes is also in favor of OA. Finding the
etiology of azoospermia is very important in the selection
of the sperm retrieval technique and in determining the
probability of detecting spermatozoa. In cases without
obstruction, sperm motility increases as you move away
from the testis and caput epididymis. On the other hand, if
there is an obstruction at the level of vas deferens, degenerated
spermatozoa and macrophages increase in the most distal
level of the epididymis while the best motility can be
achieved in the caput epididymis or efferent channels (40).
Congenital Agenesis of Vas Deferens

This pathology is seen in 1% of the infertile population
and 6% of those with azoospermia (41). There are two
causes; cystic fibrosis transmembrane conductance
regulator (CFTR) gene mutation and the anomalies in the
development of mesonephric duct. Cystic fibrosis (CF) is the
most common autosomal recessive disease in Caucasians.
CFTR gene mutation is found in 80% of those with bilateral
vas deferens agenesis and 43% of those with unilateral
agenesis (42). Testicular volumes and spermatogenesis are
normal in patients with congenital absence of vas deferens
but their ejaculates are acidic and their volumes are 1 ml
or less. If the development of the wolf channel is affected
before the 7™ day of the gestational period, the development
of the reproductive system is also affected and epididymal
agenesis, seminal vesicle agenesis, or hypoplasia may
occur resulting in low ejaculate volume (43). In this patient
group, spermatozoa can be obtained from the head of the
epididymis by microsurgical or percutaneous methods for
assisted reproductive techniques.

Vasal Obstruction

The most common cause is cord injuries during the
inguinal hernia repair. It can be caused by direct injury or
developed due to the inflammation caused by the mesh
placed during surgery. It should be considered when
normal testicular volumes and full epididymis are palpated
on physical examination. Another common cause in the
USA is a vasectomy performed for contraceptive purposes.
If fertility is desired again in these patients vasovasostomy
can be performed. Vasectomy reversal which is the
microsurgical method, first described by Siber and Owen
is accepted as a gold standard treatment method today (44).
In a study examining the long-term result of 1303 patients,
the incidence of finding spermatozoa was 89% and the rate
of spontaneous pregnancy was reported as 59% (45).
During the vasovasostomy operation, when the proximal
vas incision is made the fluid coming from the lumen is
thick and there are no spermatozoa in the microscopic
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examination, and also there is no other stenosis at the distal
part, epididymovasostomi technique is performed. Many
studies have reported that, even in cases where the
epididymis was too short after epididymovasostomi, the
intact epididymis can allow some spermatozoa to gain
motility and fertilization ability (46,47).

Epididymal Obstruction

Epididymal obstruction is the most common cause seen in
30-67% of patients with OA (48). Previous epididymal
surgeries and infections may cause epididymal
obstruction. Although its pathology is not known exactly,
chronic sinusitis and respiratory dysfunctions are seen
together with OA, in Young’s syndrome which is
characterized by a defect in ciliary activity and mucus
structure. Since spermatogenesis is normal in these
patients, it is possible to have children with assisted
reproductive methods.

Ejaculatory Duct Obstruction

Ejaculatory duct obstruction in the literature; is defined by
different names such as Mullerian duct cyst, urogenital
sinus cyst, or midline cyst (48,49). It is detected in 1-3%
of azoospermic patients and is characterized by acquired
or congenital unilateral or bilateral ejaculatory duct obstruction.
The most common congenital causes are ejaculatory duct
atresia or stenosis and midline cysts. Among the acquired
reasons; are previous trauma and pelvic interventions,
genitourinary  infections,  inflammatory  process,
vesicoseminal dysfunction, and prostate cancer (50).

A gel-like fructose-rich secretion secreted by seminal
vesicles constitutes 80% of the ejaculate volume. Other
5-10% of the ejaculate volume is composed of fluid from
the testicles and epididymis that contains spermatozoa.
Therefore vas deferens obstruction does not affect semen
volume. If low ejaculate volume, low seminal fructose
level, and acidic pH are detected in semen analysis,
pathologies that may cause distal ejaculatory duct
obstruction should be considered. Despite normal testis
volume and hormone profile, azoospermia with low
ejaculate volume and the detection of dilated seminal
vesicles in transrectal ultrasound (TRUS), indicate
ejaculatory duct obstruction (51).

If ejaculatory duct obstruction is caused by a midline cyst,
transurethral resection of the ejaculatory duct (TURED) is
performed with the aim of decorticating the cyst wall. This
treatment is firstly described by Farley and Barnes in 1973.
Ejaculate volume usually returns to normal after TURED,
and the probability of spontaneous pregnancy is reported
to be 13-30% (52,53).

Ejaculation Disorder

Ejaculation disorder should be considered in patients with
low (<1 ml) ejaculate volume. Retrograde ejaculation is
the most common ejaculation disorder and is characterized
by the flow of seminal fluid back to the bladder. Causes
include anatomical, neurogenic, pharmacological (alpha-
blockers, neuroleptics, tricyclic antidepressants), or
idiopathic reasons (54). The diagnosis is achieved by
showing spermatozoa in a urine sample taken after
ejaculation. The presence of more than 10-15 spermatozoa
in each high magnification field in the urine sample is
considered to be diagnostic. Conversely, in patients with
emission disorders, no spermatozoa are detected in the
urine sample.
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CONCLUSION

There are many different causes in the etiology of
azoospermia. Diagnostic and treatment approaches for
these different etiologies are quite diverse. In recent years,
especially with the development of technology and
understanding of the subgroups of azoospermia, the rate of
obtaining pregnancy get increased. Recent studies
involving miRNAs that play a regulatory role in
embryological development, emphasize that miRNA
inhibitors and mIiRNA transcripts can initiate
spermatogenesis in azoospermic patients. If this theory is
realized, it would be an important milestone in the
treatment of azoospermia. In order to achieve promising
developments in the azoospermic patients to have children,
more studies are needed.
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