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Role of testicular fine-needle aspiration
cytology in infertile men with clinically
obstructive azoospermia
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ABSTRACT

Background. Azoospermia due to obstruction of the vaso-
epididymal junction is one of the few surgically correctable causes
of male infertility. In patients where all clinical and laboratory
parameters suggest a vaso-epididymal junction block amenable to
surgery, failure to find normal spermatogenesis on fine-needle
aspiration cytology (FNAC) of the testis may necessitate a
change in treatment modality to the more expensive intracyto-
plasmic sperm injection. We evaluated the validity of FNAC
findings in predicting failure of surgical exploration when clinical
parameters suggest otherwise.

Methods. Infertile, azoospermic men in whom the semen
volume and fructose content, testis size, follicle-stimulating
hormone level were normal and the vas deferens was palpable
with no evident cause for obstruction, underwent FNAC of the
testis to confirm the presence of normal spermatogenesis before
surgical exploration. Men with hypospermatogenesis or matura-
tion arrest on FNAC and a normal karyotype with absence of Y
chromosome microdeletion were offered assisted reproduction
or surgical exploration to identify a reconstructable obstruction.
Men who chose surgery were included in the study and the
findings on exploration were compared with the FNAC reports.

Results. Of the 10 men who satisfied the inclusion criteria,
6 had hypospermatogenesis and in 4 FNAC showed maturation
arrest. On surgical exploration, none had sperm in the epididy-
mis. A biopsy of the testis taken at the time of exploration
confirmed the FNAC findings.

Conclusion. Clinical parameters are insufficient for diagnos-
ing obstructive azoospermia. FNAC can accurately evaluate the
testicular pathology and predict whether or not surgical explora-
tion should be undertaken.
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Short Reports
INTRODUCTION
Azoospermia is the cause of infertility in about 15% of men.
Ductal obstruction is responsible for about 40% of these cases.1

Obstructive azoospermia due to an anatomical block in either the
epididymis or the vas deferens is one of the surgically correctable
causes of male infertility and is associated with a good outcome.
These patients have normal semen volume, normal testicular size,
presence of the vas deferens and normal levels of serum follicle-
stimulating hormone (FSH). Since patients with non-obstructive
azoospermia do not benefit from surgery, it is recommended that
normal testicular spermatogenesis and thus an obstructive aetiol-
ogy for azoospermia be confirmed before surgery.2

Fine-needle aspiration cytology (FNAC) is the least invasive
method of obtaining testicular tissue for histology. There exists a
group of patients in whom the clinical examination, semen analy-
sis and hormone profile suggest obstruction but the testicular
histology on FNAC is suggestive of maturation arrest or hyposper-
matogenesis. This results in a dilemma with regard to the optimal
management of these patients. In case the FNAC is presumed to
be correct and a diagnosis of non-obstructive azoospermia is
made, the only treatment is intracytoplasmic sperm injection
(ICSI).

It is known that the histology of various parts of the testis can
differ.3 Since an FNAC samples only a small part of the testis, it
may be presumed to not accurately reflect the entire testicular
histology. Therefore, in view of the clinical parameters suggesting
obstruction, a physician may choose to confirm the testicular
histology by open testis biopsy or exploration of the epididymis to
look for motile sperm suggestive of a distal block amenable to
reconstruction. We evaluated a cohort of such men to assess the
validity of FNAC in guiding further treatment.

METHODS
All patients presenting to the Urology Clinic of the All India
Institute of Medical Sciences with infertility between January and
December 2004 were prospectively evaluated. All patients pro-
vided a detailed clinical history and underwent a physical exami-
nation for secondary sexual characteristics, testicular size, pres-
ence of a varicocele, epididymal fullness and presence of the vas.
Each patient provided at least 2 semen samples, 4 weeks apart,
which were analysed based on standard WHO parameters,4 and
men with absolute azoospermia underwent serum FSH estimation
using microparticle enzyme immunoassay on the AxSYM Plus 5®

system (Abbott Laboratories, Illinois, USA).
Obstructive azoospermia with an idiopathic, vaso-epididymal

junction obstruction was suspected in men with primary infertil-
ity, who had no history of vasectomy, inguinal surgery, testicular
trauma, orchitis, exposure to radiation or cryptorchidism and a
testicular volume >15 ml on at least one side, at least one palpable
vas deferens, semen volume >2 ml with normal levels of fructose
and normal FSH (<10 mIU/ml).

These men underwent FNAC of both the testes under local
infiltrative anaesthesia. FNAC was performed using a 23 G (0.6
mm) butterfly needle and a 10 ml syringe by making multiple
passes through a single skin puncture. The aspirate was confirmed
to be adequate when at least 2000 cells or 100 clusters of 20 cells
each were obtained. Air-dried slides were stained with the May–
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Grunwald–Giemsa stain and reported as normal spermatogen-
esis, hypospermatogenesis, maturation arrest or only Sertoli cells
seen.5 Patients with maturation arrest or hypospermatogenesis
were included in the study. All these patients underwent a karyo-
type and Y chromosome microdeletion analyses to rule out genetic
causes of infertility using a standardized protocol.6

Patients with a normal karyotype and absence of microdeletion
were offered either an attempt at testicular sperm extraction and
ICSI, or scrotal exploration for the possibility of reconstructive
surgery and testis biopsy in the absence of motile sperm in the
epididymis. In patients opting for surgery, the testis was exposed
through a scrotal incision and the epididymis was examined under
an operating microscope to look for dilated tubules. The tunica
was incised and the tubules opened at progressively higher levels
beginning at the cauda epididymis up to the caput in search of
fluid. Any fluid present was examined under a light microscope
for the presence of sperm. In the absence of sperm in the epididy-
mal fluid even up to the caput, a biopsy of the testis was taken from
at least two sites and preserved in Bouin fluid for histological
evaluation.

RESULTS
Ten patients fulfilled the inclusion criteria. Their ages ranged from
18 to 32 years (mean 27 years). The characteristics of the patients
are given in Table I. FNAC revealed hypospermatogenesis in 6
and maturation arrest in 4 of these patients, and the vas deferens
was bilaterally palpable in all of them. All patients had a normal
karyotype (46,XY) and none had a microdeletion in the long arm
of the Y chromosome. At surgical exploration, sperm were not
found in the epididymis of any of these patients. Testicular biopsy
results in all the patients were in agreement with the reports
provided on FNAC. Since we do not have the facility for
cryopreservation of testicular sperm, the patients were advised
ICSI.

DISCUSSION
Obstructive azoospermia is one of the few surgically correctable
causes of male infertility. It results in return of sperm to the
ejaculate in up to 70% of patients, especially in those undergoing
surgery for reversal of previous vasectomy.7 With the widespread
availability of assisted reproductive techniques such as ICSI, it is
possible for men with obstructive azoospermia to father a child
even without undergoing surgical correction. However, ICSI is
associated with complications8,9 and needs to be repeated during
each attempt at pregnancy. Surgical correction obviates these
problems and should be the choice in patients where it is feasible.10

In an azoospermic man, clinical examination can rule out
congenital aplasia of the vas, and a normal volume of semen
containing fructose excludes blockage of the ejaculatory duct and
retrograde ejaculation. In case these patients have normal sper-
matogenesis, they are suitable for surgical reconstruction. Since
the seminiferous tubules make up about 80% of the testicular
volume, a normal testicular size indicates a normal number of
tubules. Serum FSH is a surrogate marker for spermatogenic
function. It is usually raised in patients with major spermatogenic
defects. However, it may be normal in men with hypospermato-
genesis and maturation arrest.2 Therefore, none of these param-
eters, alone or in combination, is sufficient to diagnose normal
spermatogenesis.2

Another set of patients with a similar clinical profile and non-
obstructive azoospermia are those who harbour Y chromosomal
microdeletions. These patients have a varying testicular histology
and the FSH levels may be normal, particularly in patients with
deletions in the AZFc region.11 This possibility was also excluded
in our group of patients before they were accepted for surgical
exploration.

Since no parameter other than histology can confirm spermato-
genesis, it is advisable to perform a biopsy of the testis immedi-
ately before surgical reconstruction.12 Biopsy is performed under
local anaesthesia and, after confirmation of spermatogenesis, the
patient is anaesthetized for the reconstruction procedure. Combin-
ing both these procedures can result in wastage of operating room
time while waiting for the biopsy results and may, on occasion,
result in cancellation of surgery if the biopsy fails to show sperm.

FNAC is one of the least invasive methods of assessing
testicular histology. However, it is known that the histology is
variable within the same testis and the histological findings on
FNAC and biopsy may differ in 4% of patients.13 Therefore, if no
mature sperm are found in the testis of men with clinical features
of obstructive azoospermia, the efficacy of the FNAC may be
doubted. Moreover, since the only option then available is ICSI,
both the patient and physician may be tempted to reconfirm the
FNAC findings either through a biopsy or surgical exploration.
All our patients preferred surgical exploration to ICSI, when
offered this option.

Our findings that FNAC invariably reflected the testicular
histology in all cases suggest that it is a reliable modality for the
diagnosis of spermatogenesis. Previous studies have also sup-
ported the use of FNAC for this purpose.14 Our study strengthens
the dependability of FNAC since, even when all other parameters
suggested obstructive azoospermia, this test accurately predicted
the futility of a surgical exploration.

In conclusion, patients with absence of normal spermatogen-
esis on FNAC do not have obstructive azoospermia even if all
other clinical parameters seem to suggest obstruction. Evidence
based on the FNAC should overrule clinical assumptions and
these patients should not undergo surgical exploration.
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