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Abstract
Background

Male Infertility accounts for 30-40% of all
cases of infertility and its evaluation requires a good
history, thorough physical examination, and several
investigations to include testicular biopsy which might
be used to further categorize infertile males for proper
management and prognostication. This study aims to

determine the predominant histopathological
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patterns of testicular biopsies in infertile males and

to compare the findings with previous studies.
Methods

A retrospective cross-sectional study of 225
selected cases of testicular biopsies reviewed for the
evaluation of male infertility in the Pathology
department, of a tertiary hospital, Southwest,
Nigeria, between 1987 and 2012. Relevant clinical
and histopathological information was extracted
from the departmental records. All histologic cases
were reviewed, and a classification based on
histological patterns of spermatogenesis was
utilized to group the cases into normal findings,
hypo spermatogenesis, maturation arrest, Sertoli
cell-only syndrome, peritubular hyalinization/
tubular fibrosis and mixed patterns. The data
obtained were analysed using descriptive and

inferential statistics at a 5% level of significance.
Results

Among the 225 cases reviewed with a mean
age of 37.7 years (SD - 8.61), 82.7% had primary
infertility of which 92.9% were azoospermic, while
7.1% had oligospermia. The histological patterns
included 34.2% of Hypospermatogenesis, 32% of

Peritubular hyalinization/ tubular fibrosis, 14.2%
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had maturation arrest and Sertoli cell-only syndrome was
found in 6.7% of cases, only 0.9% had normal histologic
pattern while the mixed histologic pattern was seen in

12% of cases.
Conclusion

The commonest morphological pattern was
Hypospermatogenesis, which is similar to some of the
previous local and international studies. A high
percentage of peritubular fibrosis was noted with few
tubules containing scanty late spermatids or spermatozoa
when proper sampling and evaluation were made.
Multiple patterns within a biopsy were seen with careful
review, especially in non-obstructive azoospermic cases.
This is significant in male infertility patient management
in our environment because it suggests greater chances
of successful sperm extraction for Assisted Reproduction

Technique in such patients.
Background

Infertility is a medical and socio-cultural
phenomenon that affects up to 15% of couples worldwide
with male factors accounting for 30-40% of all cases of
infertility.[1] Its evaluation requires a comprehensive
history and thorough physical examination along with
investigations such as semen analysis, hormonal assay

and testicular biopsy.[2,3]

The causes of male infertility can be grouped into

three categories: Pre-testicular, Testicular and

Post-testicular causes.

The pre-testicular causes include extragonadal
endocrine disorders originating in the hypothalamus,
pituitary or adrenal glands; chronic illnesses, and certain
medications such as some antihypertensive drugs like
Nifedipine as well as antiviral agents like Ganciclovir and

a few others.[1,4]

The testicular causes are related to defects in the
process of spermatogenesis such as maturation arrest,

germ cell aplasia, etc.[4]

The post-testicular causes include obstruction of ducts
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draining the testes secondary to trauma or surgery,
impaired sperm motility, morphological abnormalities of
the spermatozoa and biochemical abnormality of the

seminal fluid.[1,5]
Biopsy Technique

The FNA procedure is performed on the testis by
aspiration at three separate sites (upper, middle and
lower pole). Four to five needle excursions were made at
each site when

except contraindicated[6].

Contraindications for bilateral testicular sampling
included the presence of local skin infection, hydrocele,
orchialgia or a previous biopsy[6,7]. Another technique is
by open biopsy at the same site of the needle biopsy. Both
needle specimen and open tissue specimen are fixed in
Bouin’s solution and sent for histologic examination.
Routine haematoxylin and eosin (H&E) for the open
tissue biopsy and Romanowsky stains is performed on

the smears[8].

An open testicular biopsy shows different
morphological patterns, which can provide valuable
information to the urologist to further categorize infertile
males with azoospermia or oligospermia for
prognostication and treatment. Whereas, obstructive and
testicular causes usually show a narrow range of
morphologic changes, which could be assessed with
biopsy evaluation to determine the patient reproductive

chances and treatment options.

This study aimed to determine the predominant
histopathological patterns seen in the testicular biopsies
of infertile males and to compare the findings with those
seen in similar studies including a previous study in this

centre.

This information might be wuseful in the
management of cases of male infertility by guiding case
selection of patients that can benefit from in vitro
fertilization or surgical intervention in cases where
especially there is duct obstruction with the normal

histologic pattern.
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Methods

This is a retrospective cross-sectional study
carried out in the Department of Pathology of a large
teaching hospital in South-Western Nigeria. We reviewed
all testicular biopsies submitted for the evaluation of
male infertility between 1987 and 2012 received from
both the urology clinic of the hospital and peripheral
hospitals, usually fixed either in Bouin’s fluid or 10%
buffered formalin. The archival Haematoxylin & Eosin
(H&E) stained histology slides of cases were retrieved.
Cases whose slides and blocks were missing were
excluded from the study. All the cases of fibrosis were
easily diagnosed on H&E and there was no need for any
special stains such as Periodic Acid Schiff or Verhoeff van
Gieson. All histologic cases were reviewed and a
morphological classification that is principally based on
histological patterns of spermatogenesis was utilized to
group the cases into normal findings, hypo
spermatogenesis, maturation arrest, Sertoli cell-only
syndrome, peritubular hyalinization/ tubular fibrosis and
mixed patterns[2,9,10]. The data obtained were analysed
using descriptive and inferential statistics at a 5% level of
significance and Ethical approval was obtained from the

appropriate Ethical Review Committee.
Results

A total of 225 cases were reviewed comprising of
patients who presented with infertility and had either
azoospermia or oligospermia diagnosed on routine

seminal fluid analysis.

Their ages ranged from 20 years to 60 years with
a mean age of 37.7 years (SD = 8.61). The highest
proportion of the cases, 31.6%, was found among the age
group 30-39 years. The majority, (82.7%), had primary
infertility while 17.3% had secondary infertility.

Seminal fluid analysis reports had shown that
most of the cases reviewed had azoospermia, (92.9%),
while others had oligospermia. Only 9.8% had clinical
evidence of obstruction. Azoospermia was seen in 93% of

the primary and 92.5% of the secondary infertility cases.
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All the cases were histologically classified into six

categories (figure 1).

Hypospermatogenesis (Hypo) was the most
common pattern seen comprising 34.2%, followed by
peritubular hyalinization/ tubular fibrosis (PHTF) in
32%, maturation arrest (MA) in 14.2%, Sertoli cell-only
syndrome (SCOS) in 6.7%, while the least pattern were
cases of normal histologic pattern in 0.9%. The
photomicrographs of each pattern are shown in figure 2
below. Twenty-seven cases (12%) had a mixed
histological pattern where more than one morphologic

picture was seen in the same biopsy (Figure 3).

In relating the different histologic patterns with
the types of infertility, more cases of primary infertility
were seen in all the different histologic patterns
compared with secondary infertility. Peritubular
hyalinization/tubular fibrosis is the commonest pattern
seen among cases of primary infertility (87.5%) while
Hypospermatogenesis is the commonest in the secondary
type (43.6%). The two histologically normal cases also
had primary infertility (100%). Clinical evidence of
obstruction was seen to be more associated with hypo
(40.9%) and maturation

spermatogenesis, arrest,

(31.8%) (Table 1).

In this study, the mixed histologic pattern
constituted 12% of the entire cases reviewed (Table 2)
with various combinations which include peritubular
hyalinization/tubular fibrosis with hypo spermatogenesis
and peritubular hyalinization/tubular fibrosis with

maturation arrest in 29.6% each, peritubular

hyalinization/tubular fibrosis with Sertoli cell-only
syndrome in 18.6%, both hypo spermatogenesis with
Sertoli cell-only syndrome and maturation arrest with

Sertoli cell-only syndrome in 11.1% of cases each.

Most of the mixed histologic pattern cases,
77.8%, had primary infertility. Table 3 showed the
association between the mixed histologic patterns, semen
analysis report and evidence of obstruction. However,
these relationships are not statistically significant (p 2

0.05)
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Table 1. Correlation between Histologic Patterns, SFA, and Evidence of Obstruction
Type of Infertility SFA Obstruction
Histologic Total o Total Total
Patterns Primary Secondary Azoospermia 80 . No Yes
spermia
PHTF 64(28.4%) | 8(3.6%) 72(32.0%) | 67(29.8%) 5(2.2%) | 72(32.0%) | 69(30.7%) | 3(1.3%) | 72(32.0%)
HYP 60(26.7%) [17(7.6%) |77(34.2%) |72(32.0%) 5(2.2%) |77(34.2%) |68(30.2%) [9(4.0%) |77(34.2%)
MA 25(11.1%) |7(3.1%) 32(14.2%) |28(12.4%) 4(1.8%) 32(14.2%) |25(11.1%) |[7(3.1%) |[32(14.2%)
MIXED 22(9.8%) 5(2.2%) 27(12.0%) |25(11.1%) 2(0.9%) 27(12.0%) |24(10.7%) |[3(1.3%) [27(12.0%)
SCOos 13(5.8%) |2(0.9%) 15(6.7%) |15(6.7%) 0(0.0%) |15(6.7%) |15(6.7%) |0(0.0%) |15(6.7%)
Normal 2(0.9%) 0(0.0%) 2(0.9%) 2(0.9%) 0(0.0%) |2(0.9%) 2(0.9%) 0(0.0%) [2(0.9%)
0 o 225 o o 225 o o 1225

Total 186(82.7%) (39(17.3%) (100.0%) 209(92.9%) |[16(7.1%) (100.0%) 203(90.2%) |22(9.8%) (100.0%)

Table 2. Frequency of Mixed Pattern

MIXED PATTERNS FREQUENCY PERCENTAGE

PHTF+HYPO 8 29.6

PHTF+MA 8 29.6

PHTF+SCOS 5 18.6

SCOS+HYPO 3 11.1

SCOS+MA 3 11.1

Total 27 100.0
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Table 3. Correlation between Mixed Histologic Patterns, SFA, and Evidence of Obstruction

Type of Infertility SFA Obstruction
Histologic
Patt Azoo- Oligo-
atterns | primary | Secondary | Total Total No Yes Total
spermia | spermia
Single 165 34 198 184 14 198 179 19 198

Pattern | (72.9%) | (15.1%) (88.0%) (81.8%) | (6.2%) | (88.0%) | (79.6%) | (8.4%) | (88.0%)

HYPSCO 1 (2.7%) | 2(0.9%) | 8(3.6%) ; 0 3(1.3%) | 3(1.3%) | 0(0.0%) | 3 (1.3%)
. 0 . 0 . 0 . 0 . 0 . 0 . 0
S (1.3%) | (0.0%)
2 0
MA+SCOS | 6 (2.7%) | 2 (0.9%) | 8 (3.6%) 2(0.9%) | 2(0.9%) | 0(0.0%) | 2 (0.9%)

(0.9%) | (0.0%)

SCOS+PH 5(2.2%) | 0(0.0%) 5(2.2%) * ! 5(2.2%) 4(1.8%) | 1(0.4%) | 5(2.2%)
. 0 . (0] . 0 . (0] . 0 . 0 . 0
TF (1.8%) (0.4%)
Max 2(0.9%) | 1(0.4%) 3(1.3%) 7 ! 8 (3.6%) 8(3.6%) | 0(0.0%) | 8 (3.6%)
. 0 . 0 . 0 . 0 . 0 . 0 . 0
PHTF (3.1%) (0.4%)
Hyps 1(0.4%) | 0(0.0%) 1 (0.4%) K 0 9 (4.0%) 7(3.1%) | 2(0.9%) | 9 (4.0%)
. 0 . 0 . 0 . 0 . 0 . 0 . 0
PHTF (4.0%) (0.0%)
186 39 225 209 16 225 203 22 225
Total

(82.7%) | (17.3%) (100.0%) | (92.9%) | (7.1%) | (100.0%) | (90.2%) | (9.8%) | (100.0%)
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Table 4. Geographical Variation of Histologic Patterns in male infertility

Nor- Klinefel-ter Inflam- mato-
Hypo | MA SCOS | PHTF | Mixed Varico-coele
mal synd. ry
Present
0.9 34.2 14.2 | 6.7 32 12 - - -
Study(n=225)
Thomas Ibadan
38.2 19.1 | 5.3 9.2 23 - 5.3 - -
(n=152)
Obafunwa et al.
20 49 - 1.1 - - 1.1 24.3 3

Lagos (n=177)

Ahmed et al. Za-
15.9 35.2 14.6 | 282 | 6.1 - - - .

ria (n=472)
Ojo et al. Ilorin
14.1 4.9 254 | - 55.6 | - - - -
(n=63)
Ali etal. Egypt
P 5 39 1.0 26 19 - - - -
(n=272)

Al-Rayess et al.
Saudi(n=230)
Nagpal et al. In-
dia

314 13 11 393 |53 - - - -

16 42 18 17 1 - 3 3 -

80 7

70 -

60 -

M Frequency

30

20

1

10

HYP PHTF MA Mixed  SCOS  Normal

Figure 1. Distributions of Different Histological Pattern of testicular biopsy
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Figure 2. Different Histological Pattern of testicular biopsy
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Figure 3. Photomicrographs of different mixed histologic patterns
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Discussion

We reviewed testicular biopsy specimens from
225 men diagnosed by seminal fluid analysis to be either
azoospermic or oligospermic. The mean age of the

cases was 37.7 years (SD 8.61, range 20-60 years[11,12]

Primary infertility was commoner than secondary
infertility in this study, as was the pattern seen in a few
previous studies elsewhere in Nigeria.[13,14] reported
49.2% of patients with primary infertility and 22.2%
with secondary infertility in Ilorin. Couples with primary
infertility tend to present early for fertility evaluation in
the health centre due to socio-cultural factors and family
pressures than those with secondary infertility who had
once had a pregnancy to term irrespective of the
outcome or those with one or more children in this

environment[13].

As shown, the majority of cases were in the age
range 30-39 years corresponding to the peak of male
reproductive activity and the age of psychological
maturity when infertile men are most concerned about

their condition and seek medical attention[15].

In this study, 209 (92.9%) patients were
azoospermic by the SFA report while others were
oligospermic. Also, the clinical history of obstruction and
clinical evidence of obstruction was noted in 10% of
cases with azoospermia while none of the oligospermic
patients had any associated clinical obstruction. This
finding is similar to what was reported in some of the
previous local and international studies.[16,17] The
evaluation of the possible aetiopathogenesis of testicular
damage in non-obstructive azoospermia, which has a
high incidence in this environment may help in the

prevention and management of male infertility.

Normal spermatogenesis has been seen in a
variable proportion of testicular biopsies done in the
investigation of primary infertility. These usually
represent post-testicular problems in such patients
(including obstruction). In many studies, these were

reported in up to between 33% and 50% of cases.

©2021 ADESOJI ADETONA, et al. This is an open access article distributed under the terms of the
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[18-20] The frequency of normal spermatogenesis in the

present study is much lower at 0.9%.

Hypospermatogenesis (Hypo) was the most
common pattern seen in this study constituting 34.2% of
the cases. A similar pattern but with a higher proportion
was seen in the study by Obafunwa et al. from Lagos [5],
Ahmed et al from Zaria[11] and Nagpal et al. from India
[21] while a lower prevalence was seen in other
previous studies done in this environment including the
previous study from this centre by Thomas[18] who
reported 19% of cases. Ikuerowo et al[22] from Lagos,
Ojo et al[14] from Ilorin and Oranusi et al[23] from
Nnewi reported 3.9%, 4.8% and 10% of cases with
Hypospermatogenesis respectively. Various reasons
were adduced for the sharp differences in the
percentages by some of these authors, which are also
similar to the reasons identified among the few that are
specified in this study too, which include exposure to
noxious chemicals (lead, various toxic industrial fumes
especially gasoline vapour), drugs e.g. Nifedipine,
Moduretic and physical agents (especially heat, tightly
fitted underwear which apposes the testes closely to the

body).[3,5,13 ]

Maturation arrest (MA) was observed in 32
(14.2%) cases with an arrest at different levels of
maturation, none reaching up to the level of spermatid.
Those reviewed in this study were at the level of
spermatogonia and primary spermatocytes. The inci-
dence of maturation arrest was similarly lower in the
previous study from Ibadan where 5.3% was reported.
Philip et al[12] reported 5.9% and a very low incidence
of 0.4% was reported by Ali from Saudi.[24] However, a
higher relative proportion of 27.5% and 25.4% were
reported by Ikuerowo et al[22]and Ojo et al. from Lagos
and Ilorin respectively.[14].

Sertoli cell-only syndrome (SCOS) was found in
6.7% of cases. This pattern usually has a very low
incidence and was so documented by Thomas[18] in
Ibadan who reported 9.2% and by Obafunwa et al[5] and
Phillip et al[12] who documented 1.1% and 1.5%

Vol-1 Issue 3 Pg.no.- 9
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respectively. In contrast, some of the studies reported
higher incidences. Ahmed et al[11] from Zaria reported
28.2% of cases, Rasheed et al.[4] from Egypt reported
34% of cases. In India, Mehrotra et al[19] and Nagpal et al
[21] reported 29.3% and 17% respectively.

Peritubular hyalinization/tubular fibrosis (PHTF)
was found in 32% of the cases in this study. This was less
frequent than in the previous study done by Thomas with
23% cases.[18]. Two recent studies from Lagos by
Ikuerowo et al[22] and Ojo et al[14] similarly reported
high incidences of 58.8% and 55.6% while some other
studies reported low incidences such as those of Ahmed
et al[11] from Zaria (6.1%) and Rasheed et al[4] from
Egypt (6.0%). Al-Rayess et al[16] and Ali et al[24] from
Saudi reported 12% and 19% respectively.

A mixed morphological pattern was diagnosed in
this study when over 30% of either pattern was present
and this was the case in 28 (12%) patients. Of these, there
were 9 cases of peritubular hyalinization/tubular fibrosis
admixed with hypo spermatogenesis; 8 cases of
peritubular hyalinization/tubular fibrosis mixed with
Maturation arrest; 5 cases of peritubular hyalinization/
tubular fibrosis mixed with Sertoli cell-only syndrome; 3
cases of Sertoli cell-only syndrome mixed with hypo
spermatogenesis and 3 of Sertoli

cases cell-only

syndrome mixed with maturation arrest.

The limitation of this study includes the smaller
number of samples over a long period, absence of fertility
hormone profile and lack of molecular or genetic testing
capability of the institution to further screen the
participants for genetic anomalies for a better correlation

with morphologic patterns seen.

Some studies identified different discordant
patterns in right and left testes, supporting the use of
bilateral testicular biopsies for a more comprehensive
evaluation of male infertility. Although the absence of
spermatozoa in one testis in such cases does not rule out
their presence in the other[2] a unilateral biopsy has
been seen to suffice in revealing the pathology in most

instances[2,25]. A bilateral biopsy seems needful only

©2021 ADESOJI ADETONA, et al. This is an open access article distributed under the terms of the
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when there is a significant difference in the size of the
testes and especially when considering sperm retrieval
for an intracytoplasmic sperm injection (ICSI) in the
management of infertile

infertility[26-28] .

couples with  male

From the literature, there is significant
geographical variation in the histological patterns in male

infertility as shown in Table 4

The high prevalence of normal spermatogenesis
in a previous study was attributed to the high incidence of
chronic inflammation resulting in fibrosis of the excurrent
ducts. This seems to occur with much lower frequency in
recent studies due to the advent of indiscriminate
antibiotic use in our environment which has reduced the
incidence of chronic inflammatory patterns seen in these
patients.[5,21] Besides, Klinefelter syndrome is reported
less frequently in recent studies due to improved methods
for early diagnosis including in-utero diagnosis negating
the need for testicular biopsy in the evaluation of such
patients for infertility.[5,18,21]. In another study, 2.7%
had chromosomal abnormalities, of which less than half
had sex chromosome abnormalities (mainly 47, XXY)
while Y-chromosome microdeletions were detected in

5.4%.[29]

The variations observed between this study and
some other previous studies are not well understood.
However, previous local and international studies have
suggested increasingly, the importance of occupation,
environmental, sociocultural habits, consanguineous
marriages, and in particular, genetic factors in the cause

of male infertility[30,31,32].

Proper evaluation of the testicular biopsy of
infertile males is very necessary for the management of
such patients and pathologists are required to report any
form of germ cells seen in the specimen, especially if late
spermatids or spermatozoa are seen. Quantitative
assessment of human spermatogenesis has been shown

by recent studies to be possible and can be beneficial.[33]

This is very important in offering the chance of assisted

Vol-1 Issue 3 Pg.no.- 10


http://www.openaccesspub.org/

2 A
(jpen'

fertilization that will require testicular sperm extraction
and intracytoplasmic sperm injection, and also for some
patients with smaller testicles and slightly elevated levels

of FSH.[34]
Conclusion

The findings of this study are similar to some of

the previous local and international studies.

Most infertile males had primary infertility and
azoospermia, and the commonest identified histologic
pattern of testicular biopsy in cases of male infertility
identified in this study was hypo spermatogenesis,

followed by peritubular hyalinization/tubular fibrosis.

This study has shed some light on the possibility
of multiple patterns within a biopsy if properly sampled
and reviewed -carefully especially in non-obstructive
azoospermic cases with greater chances of successful
sperm extraction for Assisted Reproduction Technique.

Bilateral testicular biopsies, as well as meticulous
pathological examination of all seminiferous tubules in
view, should be carried out to identify mixed and
discordant patterns and this is highly recommended.

This study was self-funded with no support from

any quarters.

List of Abbreviations

H&E - Haematoxylin & Eosin

FSH - Follicle Stimulating Hormone
SFA - Seminal Fluid Analysis

HYP-Hypospermatogenesis

PHTF-Peritubular  Hyalinization/ Tubular fibrosis
MA-MaturationArrest
Mixed-MixedPattern
SCOS-Sertoli Cell Only Syndrome

Normal - Normal Pattern
ICSI - Intracytoplasmic Sperm Injection.
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