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ABSTRACT

Objective: To search and to identify spermatozoaand spermatids, present in the gjacul ate of
non-obstructive azoospermic patients.

Materials and Methods: 27 patients, aged between 18 and 48 years, with initial diagnosis
compatible with non-obstructive azoospermia, underwent up to 3 seminal samples, with assessment
of macroscopic and microscopic parameters differentiated for each sample. In thefirst sample, 5 pL
of semen were analyzed in aHorwell chamber in order to assess the presence or absence of sperma-
tozoa. The procedure was repeated with 2 other aliquots. In the absence of spermatozoa, the entire
sample was transferred to a conic tube and following centrifugation the sediment was freshly ana-
lyzed. The second seminal sample was collected only when no spermatozoa were found in the first
sample and the research was performed in the same way. In cases where spermatozoa were not seen,
the sample was centrifuged and the obtained sediment was stained by the panoptic method and ob-
served under common light microscopy (1250X). The third seminal sample was collected only in
cases when patients had not shown spermatozoain the first and second seminal samples.

Results: 4/27 (14.8%) patients presented spermatozoa in the first seminal sample and 6/23
(26.1%), in the second seminal sample. No spermatozoa were seen in the third sample, however, 11/
17 (64.7%) presented spermatids.

Conclusion: Inclinical situationswheretheinitial diagnosisisnon-obstructive azoospermia,
one single routine semina analysis is not enough to confirm this diagnosis and the analysis of the
centrifuged sediment can have relevant clinical consequences. Among patients considered non-ob-
structive azoospermic, when duly assessed, 37% presented spermatozoa and 64.7%, spermatids.
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INTRODUCTION

The male factor in conjugal infertility is ex-
pressive and, thus, must receive close attention from
al health professionals who develop activitiesin the
human reproduction field. Aloneit isresponsible for
30% of causes of conjugal infertility and associated
with the female factor in more than 20%, the male
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component has been targeted in many studies and
paradigm changes (1).

For along time, the search and identification
of germ cells in their various developmental stages
in gjaculated semen have received little or no atten-
tion. Reasons for this fact are numerous and we can
mention that in fresh exam of gaculated semen, the
identification of such cellsisnot an easy processand
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demands great expertise of the examiner, istime-con-
suming and, aboveall, until recently it did not change
prognosisin termsof treatment. For all thesereasons,
these cells often appear in reports under the generic
term of round cells, with no other connotation. The
fresh analysis of such cellsdoes not allow accurately
distinguishing round spermatids from leukocytes nei-
ther from other germ cells that can appear in the se-
men. However, with the introduction and increasing
indications intracytoplasmic sperm injection in hu-
man oocytes, the search of germ cells in the gacu-
late, especially in non-obstructive azoospermic pa-
tients, has gained major importance. Firstly, the pres-
ence of such cells can allow theinjection of this hap-
loid material in oocytes from this patient’s partner in
an in vitro fertilization program, which has aready
enabled the birth of normal children. The first term
pregnancy achieved with the use of round spermatids
occurred in 1995 (2,3). Secondly, with the technical
advance that we have witnessed in the last few years,
the identification and isolation of such cells could
enable in-vitro culturing, propelling them to more
developed stages, that is, round spermatids becom-
ing elongated spermatids with more resilient DNA
bandsand | ess subjected to fragmentation during chro-
mosomal pairing (4). In the near future, the charac-
terization of these cellsin the gjaculate can allow the
use of genic therapy for correcting eventua defects
in spermatogenesis.

When considered, these new perspectives
warrant the current concern in exhaustively search for
the presence of spermatozoa or young € ements of the
germ lineage, in the gjaculate of non-obstructive
azoospermic patients. This work aims to search and
identify spermatozoa and spermatids in the gaculate
of patients classified as non-obstructive azoospermic.

MATERIALSAND METHODS

This study was prospectively performed in
the period from January to December 2002 and was
approved by the ingtitutional Research Ethics Com-
mittee.

Twenty-seven patients aged between 18 and
48 years, with initial diagnosis compatible with non-
obstructive azoospermia, were duly enrolled and at-
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tended. Theinclusion criteriafor this study were pa-
tient classified as non-obstructive azoospermic, with
no relevant antecedents concerning the reproductive
system, and the exclusion criterion was non-obstruc-
tive azoospermic patient with leukocytospermia (>
1.0 x 108 neutrophils/mL) (5).

Testicular volume was measured using the
Prader orchidometer. Hormonal assessment was per-
formed through dosing of follicle stimulating hormone
(FSH), in serum, by the immunometric technique
(Immulite, DPC, USA) (normal = 0.7 to 11.1 mIU/
mL).

All patients participating in this research un-
derwent up to 3 seminal analyses (Figure-1). In an
area annex to the laboratory, patients collected se-
men samples through masturbation, in one-way ster-
ile propylenevials (Pleion, Brazil), from a batch that
had been previously tested for plastic toxicity to sper-
matic motility. Samples were collected following a
2- to 3-day period of absence of gaculation, with a
one-week interval between collections.

The macroscopic assessment, identical for all
3 seminal samples, was performed according to the
criteriain the manual of World Health Organization
(5). Thefollowing parameters were assessed: coagu-
lation, liguefaction time, color, aspect, volume, vis-
cosity and pH.

The microscopic assessment was performed
differently for each collected sample:

1) First seminal sample: after assessing the
macroscopic parameters, the sample was homog-
enized by manually agitating the collecting vial and,
with the aid of an automatic pipette (MLA, USA) a
5-uL drop of semen was placed in the center of a
Horwell counting chamber (Arnold R. Horwell Lim-
ited, London). The drop was covered by aglass cov-
erdip and observed under acommon light microscope
(Nikon, model Eclipse 200, Japan), at 400X magnifi-
cation, in order to verify the presence of spermato-
zoa and round cells, as well as to assess spermatic
motility. Similarly, this procedure was repeated with
2 additional 5-pL aliquots of semen. In cases where
spermatozoawere found, the spermatic concentration
was determined through volumetric dilution associ-
ated with hematocytometry, using an optimized
Neubauer chamber. Valueswere expressed in millions



SPTZ IN NON-OBSTRUCTIVE AZOOSPERMIA

Flow Chart

Patients referred for evaluation with initial diagnosis of non-obstructive azoospermia

l

Investigation protocol for azoospermia

Seminal | anaysis
1st sample 2nd sample 3rd sample
Horwell Horwell Horwell
Fresh Sediment Stained Sediment Stained Percaoll

Figure 1 — Flow chart for investigation of non-obstrictive azoospermia.

per milliliter (5). In caseswhere no spermatozoawere
seen on the Horwell counting chamber, the entire
semina sample was transferred to a 15-mL graded
conic tube (Corning, reference 430791, USA). The
tube was centrifuged at 1200 rpm for 30 minutes. The
supernatant was discarded, maintaining only 0.02 mL
of sediment in the tube that was observed between
glass slide and coverdlip with acommon light micro-
scope, at 400X magnification, in order to verify pres-
ence or absence of spermatozoa.

2) Second seminal sample: using the Horwell
chamber, the search for spermatozoa was performed
similarly to the first seminal sample. In cases where
spermatozoa were not seen in the Horwell chamber
in the second sampl e, the entire seminal material was
transferred to a 15-mL graded conic tube (Corning,
reference 430791, USA). The samplewas centrifuged
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at 1200 rpm for 30 minutes. The supernatant was dis-
carded, maintaining only 0.02 mL of sediment in the
tube, with the addition of 0.5 mL of Biggers, Whitten
and Whittingham culture medium (BWW medium).
A new centrifugation was performed with identical
velocity and time. The supernatant was discarded and
the sediment was used for preparing a smear on a
clean and labeled glass slide. The slide containing
the smear was left to dry at room temperature and,
subsequently, was placed in an air stove (Fanem,
model 002CB, Brazil) at temperature of 36.5°C for 6
hours, so that compl etefixation of the material would
take place. Each dlide was stained by the panoptic
method, and the observation of spermatozoaand germ
epithelial cellswas performed through common light
microscopy (Nikon, Microphot FXA, Japan) with
1250X magnification, under immersion (6).
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3) Third seminal sample: spermatozoa were
initially searched in 3 5-pL dropsof semen, similarly
to the procedure used for the first seminal sample. In
thisthird sample, when no spermatozoawere observed
on the Horwell chamber, the entire semina material
was transferred to a 15-mL grade conic tube (Corn-
ing, reference 430791, USA). This material under-
went centrifugation at 1200 rpm for 30 minutes. The
supernatant was discarded, the sediment was re-sus-
pendedin 1 mL of BWW culture medium and trans-
ferred to a 15-mL graded conic tube, containing dis-
continuous Percoll® density gradient (Amershan,
Pharmacia Biotech, reference 17-0891-01, Uppsala,
Sweden) with 3 layers (45%, 70% and 90%), with
1.5mL of 45% layer, 1 mL of 70%, and 1 mL of 90%.
The tube was centrifuged again at 1200 rpm for 30
minutes. Each layer was aspirated separately, laid in
agraded conic tube, containing 5 mL of culture me-
dium (BWW) and centrifuged at 1200 rpmfor 10 min-
utes. Following this period, the supernatant was dis-
carded, maintaining 10 pL of sediment in the tube,
which were used for preparing a smear in aclean and
labeled dide. The dides containing the smears from
each layer were left to dry at room temperature and
were subsequently placed in an air stove (Fanem,
002CB, Brazil), at 36.5°C for 6 hours, so that fixation
of the material could occur. Each dide was stained by
the panoptic method. The observation of spermatozoa
and germ epithelial cellswas performed through com-
mon light microscopy (Nikon, Microphot FXA, Japan)
with 1250X magnification under immersion (6).

RESULTS

The clinical and laboratorial data of the pa-
tientsenrolled in this study are presented in Table-1.

After collection and analysis of the 1st semi-
nal sample, of the 27 patientswho participated in this
study with presumed diagnosis of non-obstructive
azoospermia, 3 presented spermatozoa during obser-
vation in the Horwell chamber (mean spermatozoa
of 5,000/mL) and another patient presented sperma-
tozoa on the fresh analysis of the seminal material
following centrifugation. Thus, 4/27 (14.8%) patients
presented spermatozoa on the analysis of the 1st se-
men sample performed at the laboratory.
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The remaining 23 patients were referred for
collection and analysis of the 2nd seminal sample
according to the protocol established in thisresearch.
While no spermatozoon was identified with the
Horwell chamber, 6 patients evidenced spermatozoa
on the analysis of the stained sediment, totalizing
26.1% of patients with spermatozoa on the analysis
of the 2nd semina sample.

Theremaining 17 patients underwent collec-
tion of the 3rd semina sample. In these patients, no
spermatozoon was detected with the Horwell cham-
ber, neither in fresh sediment, in the sediment stained
by panoptic method or in the separated and stained
Percoll fractions. However, fractions stained by pan-
optic method reveaed that 11/17 (64.7%) patients
presented young elements of the germ lineage, more
specifically, spermatids. Data are summarized in
Table-2.

COMMENTS

A patient with no relevant clinical anteced-
ents, no abnormalities on the genital physical exami-
nation, spermiogram with volume equal or superior
to 2 mL and absence of spermatozoa could be con-
sidered as having non-obstructive azoospermia (5).
However, if this patient undergoes collection and
analysis of a second seminal sample and some sper-
matozoa are detected, how should this patient be con-
sidered? As someone with severe oligozoospermia
and not non-obstructive azoospermiaanymore? Hav-
ing virtual azoospermia, as proposed by Tournaye et
a. (7), in contrast with absolute azoospermia, when
no spermatozoon is found in the gaculate or in the
post-centrifuged sediment. This condition should be
considered as cryptozoospermia or intermittent
azoospermia as other authors advocate (8). Could it
be only a categorization issue, a question of seman-
tics, or simply a motive for debates among experts?
The slightest such difference could be, would it bring
relevant clinical implications?

Considering the history and progress
achieved in the field of reproductive medicine dur-
ing the 90s, we must differentiate 2 periods. before
and after 1992, when the technique of intracytoplas-
mic sperminjection (ICSl) wasclinically applied for
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Table 1 — Clinical and laboratorial data fromthe 27 patients under study.

N Age Testicular Volume (mL) FSH Presence of
(years) Right L eft (mIU/mL) Sper matozoa

1 33 10 12 184

2 29 20 20 5.6

3 18 9 8 44.6 +
4 34 20 20 4.6

5 39 20 20 16 +
6 39 13 12 60.1

7 43 13 13 11.7

8 42 13 12 9.0 +
9 24 13 13 6.8 +
10 37 25 15 9.0

11 46 10 10 17.7

12 42 13 13 40.8

13 37 25 18 79 +
14 32 25 25 1.0

15 33 12 12 445 +
16 33 12 12 25.6

17 38 12 12 16.1 +
18 33 12 12 28.7 +
19 48 15 10 19.1

20 34 15 13 29.0

21 33 20 20 10.8

22 34 17 17 16.0

23 35 15 15 4.2 +
24 33 18 16 16.0 +
25 34 15 12 26.0

26 37 25 25 7.6

27 30 20 20 11.6

the first time, leading to the birth of the first child
generated by this kind of biotechnology (9). Until
1991, under a clinical, therapeutic and prognostic
perspective, the discussion between non-obstructive
azoospermia and severe oligozoospermiawas mean-
ingless, and this difference had more academic than

clinica interest. On the other hand, with the advent
of ICSl, this difference gains a new dimension, be-
cause non-obstructive azoospermic patients could not
be genetic fathers, while patients with severe oligo-
zoospermia could constitute a family with their own
genes (10).

Table 2 — Summary of laboratory results from patients under study.

1st sample (27 pts)
Presence of Spermatozoa

2nd sample (23 pts)
Presence of Spermatozoa

3rd sample (17 pts)
Presence of Spermatids

Horwell Method, N =3
Fresh Sediment, N =1
Total = 4/27 (14.8%)

Horwell Method, N =0
Stained Sediment, N =6
Total = 6/23 (26.1%)

Horwell Method, N =0
Stained Percoll, N = 11
Total = 11/17 (64.7%)
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Dueto this dramatic change, the concept of
azoospermia itself, as issued by the manual of the
World Health Organization, should be reconsidered.
When should we consider a patient as azoospermic?
Searching for spermatozoa in a single seminal
sample or in several samples? Should we always
consider fresh research following centrifugation?
Which time and centrifuge force applied to the se-
men contained in the tube would reassure us about
the final result? Would the laboratories be prepared
for and warned about these differences and their
consequences? Additionally, would the patients and
physicians themselves be prepared? All this serves
to promote greater reflection about a spermiogram
report showing previous azoospermia and seminal
volume over 2 mL.

How can we be sure if a patient with non-
obstructive azoospermia has or not spermatozoa in
the gaculate or within his testes? We have recently
learned, through several published works, that the
patient’s age, testicular volume and serum FSH level
are not reliable parameters for predicting, in last in-
stance, what happensinside the testis (11,12).

Apparently, the most reliable parameter isthe
histopathol ogical examination of testicular fragments
obtained from testicular biopsy (13). Despite having
higher predictive value, it would constrain the pa-
tient to undergo, in practical terms, at least 2 biop-
sies, one diagnostic and another therapeutic, with all
risks and inconveniences derived from these proce-
dures (14).

Many investigators have searched the answer
through a more attentive analysis of germ elements
present in the gjacul ate, thus considering not only the
presence of spermatozoa, but immature elements of
thegerm lineage aswell (15,16). Through an exhaus-
tiveresearchinthe seminal fluid, theinvestigator tries
to detect any haploid cell that could better reflect what
is happening inside the seminiferous tubules. In this
work, we addressed these 2 aspects, that is, the pres-
ence of spermatozoa or young cells (spermatids) in
the gaculate of patients considered as having non-
obstructive azoospermia, with prognostic purposes,
considering the ICSI technique.

It is worth to stress that al 27 patients en-
rolled in this study had been initially diagnosed with
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non-obstructive azoospermia, as confirmed by a
spermiogram performed at other centers. The first
seminal analysisperformed at our laboratory revea ed
already 4 patients with spermatozoa. In the second
sample, other 6 patients were added, revealing that
10/27 (37%) could no longer be considered
azoospermic strictly speaking. On the other hand,
among the 17 patients who underwent the third
sample, 11 did not shoe spermatozoa, but had sper-
matids. The importance of finding such cells has not
been completely established yet. However, since the
maturation stop is considered infrequent during this
stage, it allow usto assumethat some areasinsidethe
testes can present further differentiated elements, such
as elongated spermatids, or even islets containing
spermatozoa (14,17). Even with experimenta char-
acter, spermatids might beinjected into oocytes, pro-
ducing pre-embryos and pregnancy, as the literature
has already shown (4).

The present data allow us to conclude that
one routine seminal analysis is not enough to estab-
lish the diagnosis of non-obstructive azoospermia.
Additionally, in clinical situations where the initial
diagnosisis non-obstructive azoospermia, the analy-
sisof the centrifuged sediment can haverelevant clini-
cal consequences. In this study, the majority of pa
tients with initial diagnosis of non-obstructive
azoospermia presented at least round spermatids in
the gjaculate (64.7%).
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