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Abstract

Testicular biopsy is considered the gold standard choice in reproductive practice with diagnostic and prognostic importance for
Andrologists. Other markers such as serum androgens, FSH level and genetic tests for example cannot reliably differentiate
between obstructive azoospermia (OA) and non-obstructive azoospermia (NOA) and can't predict mature sperm retrieval during
Testicular Sperm Extraction (TESE).

Purpose: The present study aims to evaluate the percentage of sperm retrieval and the incidence of different testicular
phenotypes in patients subjected to testicular biopsy exploration.

Methods: One hundred and twenty-four patients were studied. Hematoxylin and Eosin staiend 5 microns paraffin sections were
evaluated according to modified Johnsen scoring system. Results: The most common finding in this study was round
spermatogenic arrest representing (27%) followed by hypospermatogenesis (22%). Sperm cells were retrieved from (40%) of
patients/samples.

In conclusion; Testicular biopsy is critical in determining both reproductive prognosis and therapeutic considerations for
azospermic men.
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INTRODUCTION

The knowledge of the complicated process of
spermatogenesis is the prerequisite to develop concepts for
therapy of male infertility or to handle germ cells in the
management of assisted reproduction (1). About 10% to
15% of men evaluated for infertility are diagnosed as
azoospermic men (2). Azoospermia diagnosis is based on
two sequential semen analyses indicating the absence of
sperm in the original or centrifuged specimen (3; 4). The
evaluation of men with azoospermia aimed at determining
their causes and accordingly suitable treatment options. The
causes of azoospermia can be divided into three main
categories: pretesticular, testicular, and posttesticular (5).
Evaluation of men with azoospermia included complete
history taking, physical examination, genetic studies,
hormonal profile and semen analyses. Different testicular
phenotype alterations can’t be accurately predicted or

discriminated through parameters such as follicle-
stimulating hormone serum levels and testicular volume.
Because of this, clinicians recommend Testicular Biopsy
and/or Testicular Sperm Extraction (TESE) (3) to evaluate
the type of pathology and the presence of sperm and
spermatogenic cells respectively. Although testicular biopsy
is an invasive choice, it is still the golden standard tool for
the assessment of men with azoospermia. It represents the
final outcome of a variety of testicular phenotypes, ranging
from normal spermatogenesis with seminal tract obstruction
or absence of vas deferens as in obstructive azoospermia
cases to a variety of problems with the spermatogenic
process itself as nonobstructive azoospermia cases (6).  The
indications for testicular biopsy have expanded during the
last several decades. Previously azoospermic men with
serum follicle-stimulating hormone (FSH) concentrations
greater than 2 to 3 times normal were designated as having
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severe testicular failure not amenable to conventional
therapy, and a diagnostic testicular biopsy was considered
unnecessary (3). However, beginning in the mid-1990s,
intracytoplasmic sperm injection (ICSI) using sperm
retrieved through testicular microdissection has become a
viable treatment option for many of these individuals (7).
ICSI procedure is unique compared with conventional in
vitro fertilization in that it requires only a single, viable
spermatozoon per oocyte (8). Therefore, many men who
were not previously candidates for in vitro fertilization
became now eligible for testicular biopsy.

In this study we investigated the incidence of different
testicular phenotypes and different histological patterns in
Egyptian azoospermic males opting for TESE-ICSI. 

MATERIALS AND METHODS

Tissue samples

The study included 124 patients and 210 testicular biopsies
collected from Al-Kamal Hospital for Fertility Care and
Assisted Fertilization (Cairo, Egypt). All samples were
obtained during routine diagnostic testicular biopsy and/or
therapeutic testicular sperm extraction from infertile men
presented with azoospermia. All patients signed written
informed consent. TESE was performed under general
anesthesia. All testicular biopsies obtained from 124 infertile
men with obstructive or non-obstructive azoospermia were
divided into two parts, one for tissue preserving in liquid
nitrogen when the tissue is positive for mature sperm. The
other part of testicular tissue approximately 2x2x2 mm
diameter was fixed in Bouin fixative and paraffin
embedding. After eosin-haematoxylin staining of sections,
histological evaluation and scoring was performed.

Histological examination

Tissue was fixed in Bouin’s fixative, processed for the
preparation of 5 microns paraffin section using SLEE®
Microtome, United Kingdom, then stained with
Hematoxylin and Eosin (9).

Microscopic examination

Eosin/hematoxylin stained slides were examined under light
microscope using Nikon Eclipse E400 compound
microscope, USA. Spermatogenesis scoring was performed
according to Johnsen 1970 (10) modified by Holstein et al.
(11) as shown in table 1. 

Table 1

Johnsen scoring system modified by Holstein (2003)

RESULTS

Two hundred and ten testicular tissue samples were collected
from 124 azoospermic men referred for ICSI-TESE Al-
Kamal Hospital for Fertility Care and Assisted Fertilization
(Cairo, Egypt) in the period from January 2012 until May
2013. Their age ranged from 22 to 60 years. Thirty eight
patients had unilateral and 86 had bilateral testicular biopsies



Patterns of Testicular Histopathology in Egyptian Azoospermic Men

3 of 7

during exploration. Unilateral or bilateral decision was
according to the examination of wet preparation of first testis
biopsy if it contains mature sperm it will be enough but if it
wasn’t sergeant proceed to bilateral biopsy procedures.

Mature sperm could be retrieved from 40% of the examined
testicular tissues. According to slide examination of
testicular tissue, specimens were classified histologically
into seven groups as in table 2.

Table 2

Histopathological classification of testicular biopsies

These seven groups were defined as follows:

1) Normal spermatogenesis.

Normal spermatogenesis is characterized by full
spermatogenesis in the entire biopsy and the presence of a
normal inter-tubular presence of all cell types;
spermatogonia, Sertoli, Leydig cells, spermatocytes, round
spermatids, late spermatids, elongated spermatid and sperm.

2) Hypospermatogenesis.

All stages of spermatogenesis were present but reduced to
varying degrees. This group was characterized by highly
reduced number of elongated spermatid and/or sperm but
still have full spermatogenesis in all examined tubules.

3) Round spermatid maturation arrest.

Spermatogenesis was arrested at round spermatid phase,
seminiferous tubules showing spermatogonia,
spermatocytes. The development ended with round
spermatids. The zone of spermation (tubule lumen) was
narrower than in normal spermatogenesis.

4) Spermatocyte maturation arrest.

Seminiferous tubules showing thickness in the walls and the
dominant cell types were spermatogonia, primary
spermatocytes and secondary spermatocytes. Zone of
spermation can hardly be seen in most tubules.

5) Sertoil cell only syndrome.

Thickening of the tubules wall was more clear than in
spermatocytes maturation arrest and no germ cells were
observed (complete germ cell aplasia). All tubules showed
the same pattern.

6) No germ cells no Sertoli cells.

These biopsies were characterized by extensive intratubular
and peritubular hyalinization with an absence of germ and
Sertoli cells. Normal tubules were not prominent.

7) Mixed pattern.

This group contained all mixed patterns phenotypes which
contain two or three testicular patterns in the same testicular
biopsy and no specific phase dominated.

DISCUSSION

The incidence of male infertility and the subsequent
histological findings in testicular biopsies differ significantly
from one part of the world to another due to several
underlying etiological factors including social habits, genetic
causes and environmental conditions such as underlying
infections, chemicals, radiation and exposure to heat (12;
13).

Although a basic male infertility evaluation requires a
comprehensive history and physical examination along with
semen analysis, testicular biopsy remains the key
investigation for all testicular causes of infertility (14).

Testicular biopsy is gaining more value as it can provide
valuable information to the urologist and/or andrologist by
further categorizing men with azoospermia for purposes of
diagnosis, prognosis and treatment (3).

Currently, there is no agreement on systemic reporting of
testicular biopsies. Terms used are not standardized and are
often subjective with vague terms. The most commonly used
histopathological classification of testicular biopsy depends
on the presence and the amount of spermatogenesis,
maturation of germinal cells and presence of associated
tubular atrophy, interstitial fibrosis and Leydig cell
hyperplasia (15; 16).

In the present study the frequency of different testicular
phenotypes in TESE-ICSI patients and the cut of ratio of
mature sperm retrieval in Egyptian azoospermic men were
evaluated.
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Eighty six representing (69%) of Egyptian males got
bilateral and 38 (31%) unilateral testicular biopsies taken for
histopathological examination and six of these bilateral
biopsies (7%) showed a discordant pattern.

The most common finding in this study was round
spermatogenic arrest representing 33 patients (27%)
followed by hypospermatogenesis with 28 patients (22%).

The present results showed agreement with some
International studies and discrepancies with others and these
results are compared as follow:

Normal spermatogenesis accounted for 13% out of the total
number of samples studied. The azoospermia in these
patients was confirmed to be of post-testicular obstructive
etiology. This is almost similar to the result obtained by
Nagpal et al. reporting 16%. (17), and Haddad et al., at
Jordon who reported 11.2% for obstructive azospermia (18).

Few studies reported lower frequency for the normal
spermatogenesis group, 5% (19). Other studies reported
higher incidence of Brannen and Roth reported (35%)  (20).
Al-Rayess and Al-Rikabi (2000) in Saudia both denoted a
frequency of 35% of normal spermatogenesis. Rashed et al
(2007), from Egypt reported a normal spermatogenesis in
24% of patients. The difference between the present study
and that of Rashed group could be due to their small sample
size (50 patients) and their grouping of patients as they
considered scores 10 and 9 as normal, while in the present
study, score 10 was considered normal and 9 was considered
as hypospermatogenesis.

Hypospermatogenesis: Twenty two percent (22%) of the
samples showed patterns of hypospermatogenesis. This
result was similar to that obtained by Brannen and Roth
(1979) but higher than that of Rashed et al (8%) results and
Thomas at the Nigerian male infertility center (19%). On the
other hand the incidence of hypospermatogenesis in this
study was considerably lower when compared to other
studies;  such as those of Haddad et al from Jordan reporting
55.8% (18), and Meinhard et al (1973) reporting 46% for the
same group (19).

Spermatogenic arrest: In the current study, spermatogenic
arrest tissue samples were further subdivided into two
groups: round spermatid maturation arrest and spermatocytes
maturation arrest. These phenotypes may be caused by
genetic etiologies including trisomy, balanced autosomal
anomalies (translocations, inversions) or deletions in the Y
chromosome (Yq11) AZF and DAZ genes. Secondary

factors for spermatogenetic arrest could be toxic substances
(radiotherapy and chemotherapy), heat or general diseases
(liver or renal insufficiency, sickle cell anemia (20;21).

All tissue samples showing sparmatogenic arrest represented
44% which was the highest incidence compared to all the
earlier studies. The round spermatid maturation arrest group
represented 27% of the studied tissues and spermatocytes
maturation arrest group represented 17 %. Spermatogenic
arrest at spermatogonia stage was not detected in this study.
Rashed et al (2007) reported spermatogenic arrest as a whole
at a frequency of 28% in Egyptian males , Brannen and Roth
(1979 )denoted (12.5%) in United States , Al-Rayess and Al-
Rikabi (2000) concloded (11%) for soudian community and
Thomas (1990) reported (5%) in Nigeria while Haddad et al
(2004) reported a very low incidence of spermatocyte
maturation arrest (1.7%) in Jordon.  On the other hand, Glina
et al (2005) reported a higher incidence compared to
mentioned studies (37.5%) in Brazil (22), but yet lower than
the present results.

Sertoli cell only represented 12% of the tissue samples. This
result was low compared to the 34% noted by M. Rashed et
al (23), and other countries studies such as a 9% value by
Thomas cases (24), 12.5% in Brannen and Roth study (20).
Haddad et al (2004) recorded a very low incidence for SCOS
which was; 2.9% (18). SCO may result from numerous
causes, such as cryptorchidism, cytotoxic drugs, or
irradiation. However, in many cases the etiology is
unknown. The absence of germ cells may be due to factors
present during fetal life (25).

The No germ cells no sertoli cells group was represented by
a low percentage (1%) compared to the 6% reported by
Rashed et al (23), and by Al-Rayess and Al-Rikabi (26). On
the other hand, a high incidence of 28.4% was reported in
Haddad et al study (18), and 23% in Thomas study (1999).

In the Mixed pattern group of the present study all mixed
patterns detected in the same examined tissue with no
dominant phenotype detected across the section tubules were
included in one group in a trial to make better understanding
for this phenomena. This was detected at a frequency of 8%.
This mixed profile may be due to some genetic factors
related to gene expression, gene regulation and interaction
with other environmental factors. More studies and larger
number of samples are needed to solve the many questions
raised from this heterogeneity in the same tissue.
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CONCLUSION

Testicular biopsy is critical in determining a diagnosis of the
testicular causes of azoospermia, reproductive prognosis and
therapeutic considerations for azoospermic men.

In this respect, testicular biopsy is gaining more value as a
golden standard tool for differential diagnosis and for the
recovery of mature sperm from men presented with either
non-obstructive or obstructive azoospermia and opting for
ICSI treatment to conceive.

These results revealed that the chance of retrieving a mature
sperm for ICSI procedure in Egyptian community represents
40% of the subjected patients. This may be a guideline for
clinicians as a success ratio for retrieving mature sperm from
TESE procedure.

Further understanding of the molecular and genetic factors,
their interaction with other environmental factors and the
association of all this complex with the testicular pattern and
stage of spermatogenic arrest are strongly needed to solve
the mystery of testicular function and dysfunction. This is a
must for better classification, diagnosis, prognosis and
treatment of men presented with non-obstructive
azoospermia.

Figure 1

Figure 2
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