Histologic pictures of male infertility in Yemeni patients
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Objectives: To define subgroups of male infertility
and frequency of focal normal spermatogenesis
in multiple testicular biopsies of non-obstructive
asoozpermia in Yemeni patients.

Methods: A descriptive record based study of 485
cases of male infertility was carried out in the in vitro
fertilization (IVF) center in Sana’a, Yemen during
the period from 1st August 2000 to 30th December
2007. During histological analysis the sample was
evaluated regarding the size of seminiferous tubules,
the thickness of tubules, the relative number and
types of germ cells, the degree of fibrosis, and presence
of focal normal spermatogenesis. The results were
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commonly classified according to the used clinical
practical classification.

Results: Out of a total of 485 testicular biopsies, 164
(33.8%) cases showed germ cell aplasia. The fibrosis
represented the lowest frequency being 93 (19.2%)
cases. Obstructive asoozpermia was present in 99
(20.4%) cases, and maturation arrest in 116 (23.9%)
cases. Focal normal spermatogenesis was found in
106 (27.5%) out of 385 cases of non-obstructive
asoozpermia with higher frequency in fibrosis cases

(36.6%).

Conclusion: We have shown in this study the
different histopathologic patterns in our local
patients, which correlate with some studies and shows
discrepancies with others. Therefore, these findings
are informative for concerned IVF centers to help the
patients who are suffering from primary infertility.
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Male infertility represents an important factor as
a cause of infertility among infertile couples.
Asoozpermia is a common presentation of male
infertility to all recently registered visitors to the In Vitro
Fertilization (IVF) and Assisted Reproduction Centers.'
Approximately 55% of infertility among Yemenis is
found in males.” The evaluation of the infertile male
includes a thorough clinical history and examination,
semen analysis, hormonal assay, and testicular biopsy.?
The latter are particularly useful in the individual with
asoozpermia and normal endocrine findings.*® Biopsy
specimens from infertile men with asoozpermia usually
show different histological conditions.* The other role
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of testicular biopsy is in the management of patients
with non-obstructive asoozpermias who are being
considered candidates for sperm retrieval and IVE In
this situation, a testicular biopsy may be performed
either to obtain prognostic information or to harvest
sperm for cryopreservatation.” The interpretations of
testicular biopsies are subjective and suffer from a lack
of uniformity of the system of classification. Objective
methods to quantify spermatogenesis are reproducible,
but rarely add to the clinical management and are used
primarily in research studies.® The most commonly
employed classification patterns are based on the
appearance of spermatogenesis ranging from normal
spermatogenesis (obstructive asoozpermia) to Sertoli cell
only syndrome with maturation arrest, and generalized
fibrosis (end stage testis).® This study aims in depth
analysis of testicular histology and by forming defined
subgroups of male infertility in Yemeni patients, and
frequency of focal normal spermatogenesis in multiple
testicular biopsies of non-obstructive asoozpermia.

Methods. A descriptive record based study of
485 cases of male infertility was carried out in the In
Vitro Fertilization Center (IVFC: the only available
center dealing with assessment of fertilization in Sana’a,
Yemen) during the period of 1st August 2000 to 30th
December 2007. All the patients attending the IVFC
suffering from primary infertility were subjected to full
clinical examination, seminal analysis, hormonal assay,
and bilateral testicular multiple biopsies for assessment
of infertility and therapy. The testicular biopsies were
carried out only for those patients with asoozpermia
in 2 consecutive seminal analyses. Asoozpermia was
reported when no spermatozoa were seen either alive or
dead or deformed shape. The biopsies from both testis
were taken and promptly fixed in Bouins acid fixative
for 18-24 hours at room temperature and subsequently
fixed in 10% formalin solution before being processed
by manual and automatic tissue processor (Shadon
Southern product, Cheshire, England). After embedding
in paraffin blocks, several thin sections of 2-3 micrometer
thickness from each block were cut. The sections were
stained with hematoxylin and eosin stain for routine
histological diagnosis. Multiple testicular biopsies were
taken from each testis, maximum of 3 biopsies from
upper, middle, and lower pole from each testis, and
these techniques increase the chance of detection of
focal normal spermatogenesis.

During histological analysis, the sample was evaluated
regarding the size and number of seminiferous tubules,
the thickness of tubules, basement membrane, the
relative number and types of germ cells, presence of
focal normal spermatogenesis within the tubules, the
degree of fibrosis and hyalinization of seminiferous

tubules and interstitium, and state of Leydig cells.
The result of the study was classified according to
the commonly used clinical practical classification.”
The germ cell aplasia cases show seminiferous tubules
lined by Sertoli cells only with mild thickening and
hyalinization of basement membrane. The maturation
arrest cases show seminiferous tubules lined by germ
cells with maturation arrest at the level of primary
spermatocytes or at the level of spermatids. Cases of
fibrosis and hyalinization show hyalinization and fibrosis
of seminiferous tubules with obliteration of lumen with
fibrosis of stroma and mostly show foci of Leydig cells
hyperplasia. In obstructive asoozpermia cases, normal
spermatogenesis was found. Ethical approval was
obtained from the Ethics Committee of the Faculty
of Medicine and Health Sciences of Sana’a University.
Statistical analysis was carried out using a calculator to
compute percentages.

Results. A total of 485 testicular biopsies were
taken. The study showed germ cell aplasia (Sertoli cell
only syndrome) in 164 (33.8%) cases, and represents
the highest frequency. While fibrosis and hyalinization
(end stage testis) represents the lowest frequency
in 93 (19.2%) cases. Obstructive asoozpermia
with morphology of normal spermatogenesis and
hypospermatogenesis represents 99 (20.4%) cases.
Maturation arrest at the stage of primary spermatocytes
and at the stage of spermatids with round and elongated
forms represents 116 (23.9%) cases. In 2.5% of cases,
there was sufficient overlap of the histological pictures
in both testes or in one, and in these cases, none of
them fulfilled the classification, and they were labeled as
heterogenous groups or unclassifiable. One case shows
histological features similar to that found in fibrosis
and hyalinization, and was diagnosed clinically and
in karyotyping as Klinefelter's syndrome. Comparison
between our findings and other studies are shown in
Table 1. Focal normal spermatogenesis appeared positive
in 106 (27.5%) out of 385 cases of non-obstructive
asoozpermia with very high frequency in fibrosis and
36.6% hyalinization type. The various histological
patterns with focal normal spermatogenesis are shown
in Table 2.

Discussion. At present, testicular biopsies are
taken to obtain prognostic information or to confirm
the presence of spermatozoa in order to harvest sperm
for cryopreservatation'” and IVF management of
patients with non-obstructive asoozpermia. The most
commonly employed classification patterns are based
on the appearance of spermatogenesis ranging from
normal spermatogenesis (obstructive asoozpermia) to
germ cell aplasia with maturation arrest and generalized
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Table 1 - Comparison of histologic pattern of testicular biopsies in
infertile males.

Current Saudi Us* Nigerian
Tove study study'? study'® study"!
P (n=485)  (n=230) (n=48) (n=152)
% % % %
Germ cell aplasia 33.8 39 12.5 9
Normal ) 20.4 31 35 38
spermatogenesis
Hypospermatogenesis - 13 27 19
Maturation arrest 23.9 11 12.5 5
Fibrosis 19.2 5 -- 23
Unclassifiable 2.5 -- - -
Klinefelter’s 02 04 125 5
syndrome

*United States

Table 2 - Frequency and percentage of focal normal spermatogenesis in
non-obstructive asoozpermia.

Type No. of Cases with focal normal
cases spermatogenesis
n (%)

Germ cell aplasia 164 50 (30.5)
Maturation arrest 116 21 (18.0)
Fibrosis and

Hyalinization 93 34 (36.6)
Unclassifiable 12 1 (8.3)
Total 385 106 (27.5)

fibrosis.** Our results show a higher frequency of
germ cells aplasia followed by maturation arrest, then
obstructive asoozpermia and fibrosis and hyalinization
with some cases unclassifiable in 2.5%. The results
showed agreement with some international studies
and discrepancies with others. Our results showed low
frequency of normal spermatogenesis and the absence of
hypospermatogenesis category. The studies carried out
in United States,'® Nigeria,'' and Saudi Arabia'? showed
higher incidence rates of normal spermatogenesis and
hypospermatogenesis. The possible explanation for the
discrepancies between our study and others is the criteria
used in selecting patients for biopsies. In our study,
we include only those patients showing asoozpermia
in seminal analysis, while other studies include those
patients who showed asoozpermia and oligospermia.
The frequency of germ cell aplasia (33.8%) found in
our study, is comparable with the study carried out in
Saudia Arabia'? and much higher than the findings from
United States' and Nigeria.!' The possible explanation
for this variation is that in many centers, patients
with asoozpermia, small testis, and high follicular
stimulating hormone were not subjected to testicular
biopsies."> However, we followed the recent advances
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in intracytoplasmic sperm injection (ICSI), which tries
to obtain a biopsy from these patients in order to obtain
at least a few sperms to carry out the insemination.'
The Nigerian and United States studies were carried out
to the ICSI advances.

Fibrosis and hyalinization category in our results are
comparable to that observed by Thomas'" in Nigeria and
Jamal et al® in Saudi Arabia.”” The variations observed
between different international literature may shed light
on the differences in the etiology of male infertility
and the effect of environmental factors as mentioned
by some observers.”” Many patients with non-
obstructive asoozpermia might have limited numbers
of spermatozoa that may be harvested from testis and
used in vitro to fertilize eggs.'® In our findings, focal
normal spermatogenesis revealed the higher frequency
in all types of non-obstructive asoozpermia with
higher percentage in fibrosis and hyalinization of testis
(36.6%). Thus, we can conclude that this frequency is
higher in the small sized atrophic testicles. This result
appears reasonable as bilateral and multiple testicular
biopsies increase the chance for the presence of sperms
in various histological types of male infertility."” Some
investigators recommended that at least 3 open testicular
biopsies from each testis are needed, in order to reach
the most accurate diagnosis in cases of absolute testicular
failure.” We found in the present study, that the
frequency of focal normal spermatogenesis is increased
in the bilateral and multiple testicular biopsies and in
those testis showing small size and atrophy. Previous
studies compared the results of single versus multiple
testicular biopsies in the same histopathologic groups,
they found significant improvement in the percentage
of successful testicular sperm extraction with multiple
biopsies.”" This was clear when the patients with
previously negative biopsies were subjected to repeat
biopsies.”® The ability to achieve pregnancy with only
a single testicular sperm has broadened the indications
for testicular biopsy to virtually all azoospermic men,
and has turned biopsy into a potentially therapeutic as
well as diagnostic procedure.”” The present study was
not focused upon the personal data since the researcher’s
interest focused on histological changes of the testis.
The study was targeted at patients attending IVF service
only, and excluded other infertile males who sought the
care from other health facilities. Thus, our group could
describes only a section of the community that are able
to seek care at these expensive IVF centers.

We have shown in this retrospective study the
different histopathologic patterns of male infertility
in our local patients, which correlates well with
some studies and shows discrepancies with others.
The study showed higher frequency of focal normal

spermatogenesis with multiple testicular biopsies in
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non-obstructive asoozpermia, with a higher percentage
in the hyalinization and fibrosis type. So, these findings
are informative for those IVF centers to help the patients

9.

Soderstrdm KO, Suominen J. Histopathology and ultrastructure
of meiotic arrest in human spermatogenesis. Arch Pathol Lab

Med 1980; 104: 476-482.

who were suffering from primary infertility and seeking 10. Brannen GE, Roth RR. Testicular abnormalities of the subfertile
assistance for their long time problems. male. J Urol 1?79; 12_2: 757-762. ) o
11. Thomas JO. Histological pattern of testicular biopsies in infertile
males in Ibadan, Nigeria. East Afr Med J 1990; 67: 578-584.
?‘Zk:;wz[e]ggmel;t' 77;; authors grasefully acknowledge Prof. 12. Al-Rayess MM, Al-Rikabi AC. Morphologic patterns of male
ahia Amed Raja for bis guidance. infertility in Saudi patients. A University Hospital experience.
Ref Saudi Med ] 2000; 21: 625-628.
eferences 13. Leong AS, Matthews CD. The role of testicular biopsy in the
1. Jibrel SO, Al-Samawi AS. Are 6 testicular biopsies a better investigation of male infertility. Pathology 1982; 14: 205-210.
. > ’ . p . 14. Tournaye H, Liu J, Nagy PZ, Camus M, Goossens A, Silber S,
indicator for the presence of spermatozoa in non-obstructive . : ’
azoospermic patients? Yemeni Medical Sciences Journal 2003; etal. Correlation between testicular histology and outcome after
3. 37-41. intracytoplasmic sperm injection using testicular spermatozoa.

2. Jibrel SO. Is infertility preventable? Some of the preventable Hum Reprod 1996; 11: 127-132.
aspects of infertility in Yemen. Yemeni Med Sciences J2001; 1:  15. Jamal A, Abo Melha MS, El Otaibi K. Male infertility: 155
64-71. consecutive case. Ann Saudi Med 1990; 10: 45-50.

3. Fish H, Lipshultz LI Diagnostic male factors of infertility. Arch 16, Devroey P, Liu J, Nagy Z, Goossens A, Tournaye H, Camus
Pathol Lab Med 1992; 116: 399-405. M, et al. Pregnancies after testicular sperm extraction

4. Levin HS. Testicular biopsy in the study of male infertility: its and  intracvtonlasmic sperm  injection in  non-obstructive
current usefulness, histologic techniques, and prospects for the ytop P )
future. Hum Pathol 1979: 10: 569-584. asoozpermia. Hum Reprod 1995; 10: 1457-1460.

5. Piaton E, Fendler JB, Berger N, Perrin B, Devonec M. Clinical 17. Tournaye H, Staessen C’. Liebaers I, Van Assch.e E’. Devroey I,
value of fine-needle aspiration cytology and biopsy in the Bonduelle M, et al. Testicular sperm recovery in nine 47,XXY
evaluation of male infertility. A comparative study of 48 infertile Klinefelter patients. Hum Reprod 1996; 11: 1644-1649.
patients. Arch Pathol Lab Med 1995; 119: 722-726. 18. Salzbrunn A, Benson DM, Holstein AE, Schulze W. A new

6. Pe;ce ICM. The testicular Ei‘;PSY in4th664evalu43tion of male concept for the extraction of testicular spermatozoa as a tool for
infertility. Semin Diagn Pathol 1987; 4: 264-274. assisted fertilization (ICSI). Hum Reprod 1996; 11: 752-755.

7. S{Iber SJ, Rodr}guc{z—ngau L].. Quanutat.lve analysis of t.esncle 19. Hauser R, Botchan A, Amit A, Ben Yosef D, Gamzu R, Paz G, et
biopsy: determination of partial obstruction and prediction of A Ltipl icul line i b . .
sperm count after surgery for obstruction. Fertil Steril 1981; - Multiple testicular sampling in non-obstructive asoozpermia-
36: 480-485. -is it necessary? Hum Reprod 1998; 13: 3081-3085.

20. Sigman M, Jarow P. Male infertility. In: Walsh PC, Retik AB,

8. Rosai J. Male reproductive system. In: Ackerman’s Surgical
Pathology 8th ed. New York (NY): Mosby; 1996. p. 1257-
1297.

Vaughan ED, Wein A], editors. Campbell’s Urology. 8th ed.
Philadelphia (PA): WB Saunders; 2002. p. 1475-1587.

Related topics

Abdul-Rasheed OF. The relationship between seminal plasma zinc levels and high
molecular weight zinc binding protein and sperm motility in Iraqi infertile men. Saudi
Med ] 2009; 30: 485-489.

Rafsanjani KA, Faranoush M, Hedayatiasl AA, Vossough P. Gonadal function and
fertility in male survivors treated for Hodgkin’s disease in Iran. Saudi Med J 200; 28:
1690-1693.

Majeed-Saidan MA. Assisted reproductive technology. What is needed in the Kingdom
of Saudi Arabia? Saudi Med J 2005; 26: 1871-1874.

Mehrsai A, Valojerdi MR, Djaladat H, Poormand G. Evaluation of antisperm antibodies
in infertile men associated with varicocele. Pre and post varicocelectomy. Saudi Med ]

2005; 26: 1479-1481.

www. smj.org.sa  Saudi Med ] 2009; Vol. 30 (5)

655



