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ABSTRACT

Background: Ten to twenty per cent of infertile men are
azoospermic. Luteinizing hormone (LH), follicle-stimulating
hormone (FSH) and testosterone, control development and
maturation of the gonad as well as spermatozoa production.
Understanding these hormonal interactions have significant
clinical consequences in the evaluation and treatment of
azoospermic men.

Objective To determine the pattern of hormonal derangement in
azoospermic men, the histology of testicular tissue obtained at
therapeutic testicular biopsy/ testicular sperm extraction (TESE)
and the relationship between hormonal profile and histology of
testicular tissue.

Methodology: This study was conducted on patients with
infertility from 2015 to 2019 in a fertility centre in Jos, Nigeria.
Clinical evaluation included history, physical examination and
seminal fluid analyses. Azoospermic men had hormonal profiles
(FSH, LH, Prolactin and Testosterone) assay and subsequently
counselled for therapeutic testicular biopsy/ testicular sperm
extraction for artificial reproductive technology. Hormonal assay
levels and histologic findings were analysed, using SPSS version
23.

Results: Twenty-nine (n=29) men with azoospermia were
analysed in this study. The mean age was 36.97+8.28 years with a
range of 24-56years. Eight patients (n=8, 27.59%) had normal
spermatogenesis while twenty-one patients (n=21, 72.41%) had
various forms of abnormality, the commonest being
spermatogenic arrest 31%. All patients with normal
spermatogenesis  (27.59%) and spermatogenic arrest at
spermatocyte level(24.14%) had normal FSH and LH levels. FSH
showed a strong correlation with testicular function, LH showed
strong correlation while Prolactin showed negligible correlation.

Conclusion: Hormonal profile of azoospermic men can provide
an insight into the possibility of testicular sperm retrieval. Normal
hormonal levels do not indicate adequate testicular sperm
(spermatogenic arrest at spermatocyte level) at therapeutic
testicular biopsy/TESE. Elevated hormonal levels, however,
indicate various forms of impaired spermatogenesis, these men
should be advised to have donor sperm backup for ICSI.

Keywords: Infertility, Azoospermia, Hormonal profile, FSH, LH,
Therapeutic testicular biopsy, TESE
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INTRODUCTION

The propagation of any specie depends on its
ability to reproduce, more so humanity and
especially in Africa where it is a sociocultural
norm to reproduce. Infertility is defined as
the inability of a couple to conceive despite
regular unprotected sexual intercourse or
therapeutic donor insemination, usually for
one year or more.l?2 In
population, up to 15% of couples are

infertile.? In Africa, male factor infertility

the general

accounts for 50% of this problem.*>

The
consecutive seminal samples or centrifuged

absence of spermatozoa in two
semen aptly describes azoospermia. Ten to
twenty per cent of infertile men are
azoospermic.6 Causes of azoospermia
include infections, idiopathic epididymal
obstruction, congenital absence of the vas
deference, germ cell aplasia, hormone
problems, history of mumps orchitis, lifestyle
or environmental factors, varicocoele and

genetic abnormalities.67

The production of sperm and androgens by

the testis is wunder endocrine control.
Luteinizing hormone (LH) and follicle-
stimulating hormone (FSH) are glycoprotein
hormones secreted by the pituitary gland.
They control development, maturation and
function of the gonad. It is assumed that
either testosterone or FSH alone can initiate,
maintain and reinitiate spermatogenesis.®
Understanding these hormonal interactions
have significant clinical consequences in the
evaluation and treatment of azoospermic

men.

Testicular biopsy was the main investigative
with
azoospermia and normal testicular volume
with the advent of
fertilization(IVF), there is a growing trend

modality  for  assessing men

however in-vitro

towards therapeutic testicular biopsy/ sperm
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the
management of azoospermic men.? The

retrieval and sperm banking in
current emphasis with assisted reproductive
technologies (ARTs) is on identifying motile
sperm in the semen, or of elongated
testicular tissue

spermatids in during

therapeutic biopsy or testicular sperm
extraction (TESE) for intracytoplasmic sperm

injection (ICSI).10

Infertility is a sociocultural problem with a
negative impact on the couple. It is associated
with

embarrassment. Family pressure contributes

anguish, shame, isolation and
significantly to the stress felt by the couple.
Thus, an adequate evaluation will provide a
proper guide for appropriate treatment,
which will bring succor and help in relieving

the pressure on these patients.

The objective of this study is to determine the

pattern  of hormonal derangement in
azoospermic men, the histology of testicular
tissue obtained at therapeutic testicular
biopsy/ testicular sperm extraction (TESE)
and the relationship between hormonal
profile and histology of testicular tissue.
These will help in counselling patients
appropriately in terms of testicular sperm
extraction vis-a-viz in vitro fertilization and

donor insemination.

METHOGOLOGY
This was a retrospective study conducted in

a fertility centre in Jos, Nigeria. It involved
patients that presented with infertility from
2015 to 2019. Clinical evaluation included
history, physical examination and seminal
fluid
(Azoospermia

analyses. Azoospermic men

was  diagnosed  after
microscopic examination of the ejaculate)
were subjected to further evaluation. They
had hormone profiles (FSH, LH, Prolactin

and Testosterone assay) using the Ichroma
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TM automatic immunoassay analyser. The

patients were counselled and written

informed consent obtained before open

biopsy/
was performed
the
Testicular samples for analyses were fixed in

testicular
which
synchronously by

therapeutic sperm
retrieval,
same surgeon.
Bouin’s solution, while samples for ART

were used immediately or banked.

The histologic parameters were recorded

hypo-
spermatogenesis, spermatogenic arrest at

(normal spermatogenesis,
spermatogonia level, spermatogenic arrest at
spermatocyte level, absent spermatogenesis:
testicular atrophy and Sertoli cell-only -
descriptive  classification =~ of  human
spermatogenesis).!! Hormone assay levels
were recorded. Data were analysed using
statistical package for the social sciences
(SPSS) version 23. The relationship between
hormone assay and testicular histology were

derived using the ETA correlation.

RESULTS

Twenty-nine (n=29) men with azoospermia
were analysed in this study. The mean age
was 36.97+£8.28 years with a range of 24-
S56years. Eight patients (n=8, 27.59%) had
normal spermatogenesis while twenty-one
patients (n=21, 72.41%) had various forms of
abnormality. The findings on the histology of
testicular biopsy/TESE

therapeutic are

depicted in Figure 1.

Table 1. Mean values of the hormone profile
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The mean values of hormone profile and
other measures of central tendencies are
shown in Table 1. The normal values for the
hormone profiles are as follows; follicle-
(1-14miu/ml),
(2-15miu/ml),
testosterone (2.5-10ng/ml) and prolactin
(0.94-11.4ng/ml).

stimulating hormone

luteinizing hormone

All patients with normal spermatogenesis
(n=8, 27.59%) and spermatogenic arrest at
spermatocyte level (n=7, 24.14%) had normal
FSH and LH levels. The hormone profile
levels and findings on therapeutic testicular
biopsy/ TESE are shown in Table 2.

The correlation between the hormone profile
levels and histology of testicular tissues using
the ETA correlation is shown in Table 3. FSH
showed a strong correlation with testicular
function, LH showed strong correlation
while PRL showed negligible correlation.

DISCUSSION

Spermatogenic arrest, which is the disruption
of the process of germ cell differentiation was
the commonest abnormality followed by
testicular atrophy in the index study. Overall,
thirty-one per cent of the patients had
spermatogenic arrest, with 24% having
spermatogenic arrest at the spermatocyte
level and 7% at spermatogonia level.

In the study of azoospermic men by Al-
Dabbagh et al., maturation arrest was 58.2%,
these patients showed no spermatozoa with

Variables Mean Median Mode Range Minimum Maximum

FSH 25,57  13.80 4.00 193.90 1.20 195.10

LH 7.55 6.30 5.00 15.50 2.60 18.10

Testosterone ~ 9.42 8.50 6.10 25.20 1.50 26.70

PRL 2522 951 6.10 400.20 1.00 401.20
www.orientjom.com 41
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Table 2. Showing the hormone profile level and therapeutic Testicular biopsy/ TESE findings
(n=29)

Therapeutic testicular biopsy/ TESE findings

Normal Hyposper  Spermatogenic  Absent Spermatogenic  Sertoli cell
Hormonal Spermatogen  matogene  arrest. Spermatogenesis  arrest. only
Profile esis sis Spermatocyte . Spermatogonia

level. Testicular level.
Atrophy

FSH
1-14 8(27.59%) 0 7(24.14%) 0 0 0
15-28 0 0 0 6(20.69%) 2(6.90%) 3(10.35%)
>28 0 2(6.90%) O 1(3.45%) 0 0
Total 8(27.59) 2(6.90%) 7(24.14%) 7(24.14) 2(6.70%) 3(10.35%)
LH
1-15 8(27.59%) 2(6.90%) 7(24.14%) 6(20.69%) 1(3.45%) 3(10.35%)
16-30 0 0 0 1(3.45%) 1(3.45%) 0
Total 8(27.59%) 2(6.90%) 7(24.14%) 7(24.14%) 2(6.90%) 3(10.35%)
Testostero
ne 8(27.59%) 0 3(10.34%) 6(20.69%) 1(3.45%) 1(3.45%)
1-10 0 2(6.90%) 3(10.34%) 0 1(3.45%) 1(3.45%)
11-20 0 0 1(3.45%) 1(3.45%) 0 1(3.45%)
21-30

8(27.59%) 2(6.90%) 7(24.15%) 7(24.14%) 2(6.90%) 3(10.35%)
Total
Prolactin
1-11.4 5(17.24%) 2(6.90%) 4(13.80%) 5(17.24%) 1(6.90%) 1(3.45%)
11.5-22.8 2(6.90%) 0 1(3.45%) 2(6.90%) 1(6.90%) 3(10.35%)
>22.9 1(3.45%) 0 1(3.45%) 0 0 0
Total 8(27.59%) 2(6.90%) 6(20.69%) 7(24.14%) 2(6.90%) 4(13.80)

Figure 1. Showing findings on histology of
therapeutic testicular biopsy/TESE

Spermatogenic arrest;
Spermatogonia level
e

Table 3. Showing the relationship between
hormone profile levels and abnormal
testicular biopsy/ TESE findings (n=29)

Hypospermatogenesis
%

Variables Abnormal P-value Swr‘ﬁim
testicular bl
biopsy 10%
findings (r)

FSH 0.989 0.989

LH 0.770 0.770

Testosterone  0.545 0.545

PRL 0.284 0.284 Spematgenicamest

Spermatocyte level

Testicular atrophy 214%

1%

presence of immature germ cells, including

several  primary  spermatocytes  and
reported Sertoli cell-only syndrome (SCOS)

as the most common lesion (18.75 %)
followed by maturation arrest and testicular

spermatids.!? Sertoli cell-only had 26 per cent
incidence followed by testicular atrophy with

18 per cent incidence in a study by Purohit et
al.. while Parikh ef al. atrophy (11.25 % each).’213 These findings
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showed that there is no particular pattern of
histologic abnormality in azoospermic men.

In this study, the mean age was 36.97+8.28
years with a range of 24-56years. This is
similar to the finding by Tournaye et al. who
had a mean age of 39.1 £7.6 years and a range
of 21 to 69 years in men undergoing testicular
biopsies for sperm retrieval.14

Gonadotropic cells of the anterior pituitary
secrete

(LH)
stimulating hormone (FSH). These hormones

produce  and gonadotropins;

luteinizing hormone and follicle-
play a critical role in the control of gonadal
function. Under physiological condition, it is

expected that patients with normal
spermatogenesis at testicular biopsy should
have normal hormone profiles. This

correlates with the findings of this study, all
the patients with normal spermatogenesis
(n=8, 27.57%) had normal levels of FSH, LH
and testosterone. It was also noted that
patients with spermatogenic arrest at the
spermatocyte level (n=7, 24.14%) had normal
FSH and LH.

There is no definitive consensus on the role of
FSH and LH on the
spermatogenic stages. Some studies ascertain
that these FSH and LH
independent and may be associated with
normal levels of FSH and LH.151¢ However,

in a review of hormonal regulation of male

postmeiotic

stages are

germ cell development, the role of FSH and
LH in the
spermatogenesis showed some indications
that FSH and LH (or
androgens)

maintenance of human
intratesticular
support postmeiotic
spermatogenic stages.171819 Although many
groups have not demonstrated a relationship
between testicular histology and sperm
retrieval rate, some groups argue that a prior
testicular biopsy may help to determine the

sperm retrieval success during therapeutic
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testicular biopsy/TESE in patients with a
normal hormonal profile.2021

Abnormal testicular tindings
(hypospermatogenesis, spermatogenic arrest
absent

at spermatogonia level,

spermatogenesis: testicular atrophy and
Sertoli cell-only) were associated with
elevated FSH and LH in this study. von
Eckardstein et al. noted that the elevations of
FSH with the
seminiferous tubules lacking germ cells but
lacks

histological type while Lei et al. noted that

correlates number of

predictive value for the actual
FSH and LH levels were significantly higher
(SCO)
syndrome and severe hypospermatogenesis
those with

spermatogenesis.?223

in patients with Sertoli-cell-only

than in normal

The possible mechanisms for the high

hormonal profile in azoospermic men
include; the action of a hypothalamic FSH
releasing hormone (activin) distinct from
Gonadotropin releasing hormone (GnRH),
an alteration in the pattern of GnRH pulses, a
differential sensitivity of FSH and LH to sex
steroid feedback

deficiency.?

inhibition and inhibin

A significant correlation between histologic
findings of testicular tissues and levels of
FSH, LH, testosterone and prolactin has been
established.?? However, in the index study
FSH and LH showed a strong correlation (r=
0.989 r=0.770 respectively) with
testicular findings in azoospermic men while

and

testosterone showed moderate correlation (r
=0.545).

Prolactin had a negligible correlation. Loss of
germ cells, tubular shrinkage and interstitial
fibrosis, showed a very good correlation with
high LH and FSH levels. However, plasma
testosterone levels did not correlate with any
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histologic  structure of the testicular

parenchyma.?> Testicular biopsy as a
diagnostic procedure may not be necessary
for patients with elevated levels of hormone
profile, as these significantly correlates with
abnormal testicular finding. These patients
should be counselled to have donor sperm as
a backup during therapeutic testicular

biopsy/ testicular sperm extraction.

CONCLUSION

Hormonal profile of azoospermic men can
provide an insight into the possibility of
testicular sperm retrieval. Normal hormonal
level does not indicate adequate testicular
sperm (spermatogenic arrest at spermatocyte
level) at therapeutic testicular biopsy/TESE.
Elevated hormonal level however, indicates
various forms of impaired spermatogenesis
and correlates strongly with histologic
diagnosis in azoospermic men. These men
should be advised to have donor sperm

backup for ICSI.
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