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ABSTRACT
One hundred one azoospermic males were subjected to fine needle aspiration cytology (FNAC) of the testis
and 11 of them underwent testicular biopsy as well. In 99 cases, the aspiration was adequate for classifying into
different categories, which are as follows: Sertoli cell only syndrome (46), normal spermatogenesis (27),
hypospermatogenesis (10), tubular / peritubular sclerosis (10) and maturation arrest (6). The percentage
population of Sertoli cells and spermatogenetic cells and cell indices including spermatic index, Sertoli cell
index and sperm – Sertoli cell index were calculated. In normal spermatogenesis, fine needle aspiration (FNA)
smears showed upto 40.0% Sertoli cells and spermatozoa were the predominant spermatogenetic cell type. In
Sertoli cell only syndrome, there were sheets of Sertoli cells that constituted 88.0–100.0%. Progressively
increasing values of the Sertoli cell index and progressively decreasing values of the sperm – Sertoli index
were seen in normal spermatogenesis, maturation arrest, hypospermatogenesis, tubular / peritubular sclerosis
and Sertoli cell only syndrome. In this study, complete agreement between testicular FNAC and histology was
noted. Pecentage cell counts and cell indices in testicular FNA and 100.0% cyto – histo correlation make the
FNAC preferable to biopsy in assessing azoospermic males.
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INTRODUCTION

MATERIALS AND METHODS

Azoospermia is present in about 10.0–15.0% of men
evaluated for infertility.1 This condition represents the
different testicular alterations including normal
spermatogenesis, hypospermatogenesis, maturation
arrest, Sertoli cell only syndrome and tubular /
peritubular sclerosis.

This study was retrospective analysis of FNAC of testis
from the record of department of Pathology, Om Hospital
and Research Centre, Chabhil, Kathmandu, Nepal
between January 2006 and December 2008. During this
period of 3 years, 101 patients were referred for FNAC
of testis to the Department of Pathology. All patients
were infertile and their semen analysis revealed
azoospermia on at least two occasions, 2 weeks apart.

In the assessment of male fertility, semen analysis and
histological examination of testicular biopsy are the most
accepted methods. Testicular biopsy has been indicated
to investigate seminiferous tubule function since the 19th
century and was used clinically by Hotchkiss.2 Since
then, various less invasive methods for obtaining
testicular material have been evaluated.

FNA of testis was done after explaining the procedure
and possible complications. Aspiration was performed
on one testis under sterile conditions. The FNA was
performed under local anaesthetic (2% lignocaine)
infiltrate into the cord structures and scrotum locally.
21 gauze needle attached to a 10 ml disposable syringe
was used for FNA. Aspirate usually consisted of thread
like material, mixed with blood. The smears were air
dried, fixed in methanol, and stained by Giemsa.

In 1965 and 1971, Obrant and Persson3 and Persson et
al. 4 Described the fine needle aspiration cytology
(FNAC) method for obtaining material for cytological
evaluation of spermatogenesis. The cytological features
of seminiferous epithelium was described in detail by
Schenck and Schill.5 Compared with testicular biopsy,
which is more invasive and painful, and requires theatre
facilities, FNA is a more rapid and minimally invasive.

The aspirate was considered to be adequate when at least
2000 cells or 100 clusters of 20 cells each were obtained.7
The cells were classified according to the morphologic
criteria of Schenck and Schill5 and were divided into 5
categories: normal spermatogenesis, Sertoli cell only
syndrome, hypospermatogenesis, maturation arrest and
tubular / peritubular sclerosis.8

This study was conducted to determine the diagnostic
and clinical value of FNAC in azoospermic males and
evaluate the value of percentage cell counts and cell
indices of testicular FNA and correlate with histological
categories.

The percentage populations of Sertoli cells and various
spermatogenetic cells, including spermatogonia, primary
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Table-1: Cytological diagnosis in 99 cases

Category
Normal spermatogenesis
Sertoli cell only syndrome
Hypospermatogenesis
Maturation arrest
Tubular / peritubular sclerosis
Total

Table-3: Differential count in hypospermatogenesis

No. of cases (%)
27 (27.3)
46 (46.4)
10 (10.1)
6 (6.1)
10 (10.1)
99 (100.0)

Cell types
Sertoli cells
Spermatogonia
Spermatocyte
Spermatids

Range (%)
56.0 – 74.0
0 – 2.0
2.0 – 6.0
5.0 – 13.0

Mean
63.7
0.8
5.1
9.2

cells and less than 25% spermatozoa. Table-3 shows the
differential count.

spermatocytes, spermatids, and spermatozoa, were
calculated. Different cells in FNA smears were
recognized by their nuclear and cytoplasmic
characteristics. 5,9 All the counts and indices were
expressed as percentages. The spermatic index was
calculated as the ratio of mature spermatozoa to total
spermatogenetic cells. The Sertoli cell index was given
by the ratio of Sertoli cell to all spermatogenetic cells.
The sperm – Sertoli cell index was the ratio of
spermatozoa to Sertoli cells.10

In maturation arrest (Fig. 4), the spermatozoa were
markedly reduced; Table-4 shows the differential count.
In tubular / peritubular sclerosis (Fig. 5), smears revealed
very low cellularity and tubules showed hyalinized
material with isolated crumpled Sertoli cells and few or
no spermatozoa.
Various indices in different categories are mentioned in
Table-5. The mean spermatic index in maturation arrest
is significantly different from that in
hypospermatogenesis (P value 0.001) and normal
spermatogenesis (P value 0001). The mean Sertoli cell
index is lowest in normal spermatogenesis and
progressively increasing in maturation arrest,
hypospermatogenesis, tubular / peritubular sclerosis and
Sertoli cell only syndrome. The mean sperm – Sertoli
index is highest in normal spermatogenesis and gradually
decreasing in maturation arrest, hypospermatogenesis,
tubular / peritubular sclerosis and Sertoli cell only
syndrome.

Cytology and histology correlation was done in 11 cases.
Values have been reported as mean with range.
Comparison of mean value was done and one sample ttest was applied.

RESULTS
The mean age of these men was 30.9 years with a range of
21 to 51 years. The testicular aspirate was adequate for
opinion in 99 cases out of 101 cases. The cytological
diagnosis in aspirate from 99 cases was depicted in Table-1.
In all of 27 cases showing normal spermatogenesis (Fig.
1), seminiferous tubules were present and smears
displayed good cellularity. The differential count (Table2) revealed upto 40.0% Sertoli cells. The
spermatogenetic cells constituted more than 50.0% with
spermatozoa being predominating one.

Testicular biopsy was available only in 11 cases, in which
FNA was also performed before biopsy from the same
testis. The finding is shown in Table-6. There was
complete agreement between the cytological smears
from FNA and histological sections obtained by biopsy.
In 1 case, this was reported as inadequate smear, the
biopsy revealed tubular / peritubular sclerosis.
Cytohistological correlation was shown in Table-7.

Sertoli cell only syndrome (Fig. 2) is the commonest
cytological diagnosis and smears are slightly less cellular
than that of normal spermatogenesis. Smears showed sheets
and clusters of Sertoli cells with no or occasional
spermatogenetic cells. Sertoli cells constituted 89.0–100.0%.
Ten cases of hypospermatogenesis (Fig. 3) showed
cellular smear and constituted more than 56.0% Sertoli

Few complications noted after FNA procedure. Severe
pain was observed in 2 out of 101 patients and hematoma
in 3 patients. Pain was managed by intramuscular
Diclofenac sodium injection. Hematoma resolved
spontaneously.

Table-2: Differential count in normal spermatogenesis

Table-4: Differential count in maturation arrest

Cell types
Sertoli cells
Spermatogonia
Spermatocyte
Spermatids
Spermatozoa

Range (%)
24.0 – 40.0
1.0 – 3.0
4.0– 14.0
12.0 – 21.0
35.0 – 50.0

Cell types
Sertoli cells
Spermatogonia
Spermatocyte
Spermatids
Spermatozoa

Mean
32.8
1.1
7.3
14.7
43.3
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Range (%)
28.0 – 63.0
1.0– 2.0
6.0 – 11.0
22.0 – 44.0
8.0 – 24.0

Mean
38.3
1.1
8.0
33.5
19.0
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Table-5: Cell indices in different categories

DISCUSSION
Male factor is responsible for 40.0–50.0% of infertility
cases. The incidence of azoospermia was estimated at
17 per 1000 men in the range of 20–59 years in Jordan11
and such type of data in Nepalese population is not
available. In this study, the age range of azoospermic
male is 21–51 years.
Testicular biopsy is well established as one of modalities
of investigation in male infertility.12,13 In view of the good
correlation between histology of the testis and FNAC,
the latter is gaining more popularity.14 Although the
utility of testicular aspiration in male infertility was first
described in 1928,15 it was only in the late 1980s that
detailed descriptions of cytologic morphology of various
cells seen in FNA smears of the testis appeared in the
literature.5,16 Nowadays, FNA is not only popular in
assessing the testicular function in azoospermic males,
but also has several advantages over biopsy.6,9 This study
has attempted to describe cell counts, indices on FNA
smears and correlate with histologic findings seen in
testicular biopsy.

of Batra et al.10 Maturation arrest is
characterized by marked reduction
in spermatozoa (mean 19.0%) and
rise in spermatids (mean 33.5%).
Batra et al 10 found mean
spermatozoa 15.8% and spermatids
25.4% in maturation arrest.
Hypospermatogenesis
was
characterized by more than 56.0%
Sertoli cells and reduced counts of
spermatogenetic cells in this study,
while Sertoli cells count is more than
50% in the study of Batra VV et al.10
Both Sertoli cell only syndrome and
tubular / peritubular sclerosis showed markedly elevated
Sertoli cells. Sertoli cell only syndrome was
characterized by more than 88% Sertoli cells. Smears
of Sertoli cell only syndrome were cellular and showed
sheets of Sertoli cells, while in tubular / peritubular
sclerosis, smears were less cellular and displayed
fragments of atrophic (hyalinized) tubules with isolated
crumpled Sertoli cells.
A few studies have tried to use cell indices in an attempt
to obtain objective information.10,16 This study shows
that differential count and cell indices can help in
correctly classifying all cases. Spermatic index, Sertoli
cell index and sperm - Sertoli cell index can distinguish
normal spermatogenesis and abnormal spermatogenesis
(maturation arrest, hypospermatogenesis and Sertoli
cells only syndrome). Each index may contribute some
diagnostic information. My finding suggests that
spermatic index may be useful in differentiating normal
spermatogenesis
(p
value
0.001)
and
hypospermatogenesis (p value 0.001) from maturation
arrest. Sperm – Sertoli cell index may be useful in
differentiating normal spermatogenesis from
hypospermatogenesis and maturation arrest. A
combination of differential counts and indices may be
useful for quantitating spermatogenesis.10

Various cell types in FNA smears were identified by
their typical morphology. The short lived secondary
spermatocytes and early spermatids were not
distinguished separately in this study. Overall cellularity,
differential count and indices helped to classify correctly
most of the cases. Normal spermatogenesis in this study
was characterized by 35.0–50.0% spermatozoa and up
to 40.0% Sertoli cells, which is comparable (Sertoli cells
up to 40.0% and 38.0–54.0% spermatozoa) to the finding

The heterogeneity of the spermatogenetic process within
the testis as well as between two testes requires sampling
of both testes and multiple punctures. Single aspirate
may not be truly representative.17 However, some studies
have described sampling of only one testis.6 This study
used sampling of only one testis because of lack of
compliance by the patient. In one case, another testis
was sampled on the next day and cytological diagnosis
was similar on both testes.

Table-6: Histopathological diagnosis in 11 cases

This study showed Sertoli cell only syndrome is
commonest finding in azoospermic males; in contrast
to the finding of Batra VV et al that showed normal
spermatogenesis is commonest diagnosis.
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This study showed complete agreement between FNA
and biopsy. In a study of Rammou – Kinia R et al,18 the
sensitivity and specificity of FNAC in assessing
testicular function were 100.0%. A study of Mahajan
AD6 showed a 97.0% agreement between the dianoses
from FNA and biopsy, while discordant dianoses
between cytology and histology were encountered in 6%
of specimens in another study.19
The limitation of testicular FNA cytology includes an
inability to assess the status of the tubular basement
membrane. This information is not important in infertility
if the status of spermatogenesis is clear.
In my opinion, FNA cytology in experienced hands may
be preferable to biopsy, which can cause adhesions,
fibrosis and may subsequently cause testicular sperm
extraction difficult.
The technique of FNA cytology is a simple, quick,
inexpensive and minimally invasive outpatient
procedure. The sample obtained is more representative
than a biopsy. FNA, in experienced hands, by calculating
percentage cell counts and indices, provides reliable
diagnosis in patients with azoospermia.
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