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Evaluation of testicular biopsy

S. M. Girgis and E. S. E. Hafez

Testicular : aspiration. was ﬁr\9( advocated as a diagnostic procedure for men with
azoospermia by Huhner (1913)\ Testicular biopsy was then used extensively for the
diagnosis, prognosis and selection of appropriate treatment of various syndromes of
male infertility such as azoospermia and unexplained oligospermia (Charney, 1940,
1968; Ragab et al., 1961; Dubin & Hotchkiss, 1969; Amelar & Dubin, 1973; Wong et
al., 1973; Shirren, 1974; de Kretser & Holstein, 1976).

It was theorized that bilateral testicular biopsy causes long-term sequelae: an an-
tigen—antibody reaction with subsequent. destruction of spermatozoa and more im:
mature cells in the germinal epithelium (Gordon et al., 1965). A transient sperm an-
tibody response was suggested following testicular biopsy. Sera collected within 5 weeks
after testicular biopsy revealed evidence of antigenic stimulation in 11 of 35 men (Hjort
et al, 1974). However, Ansbacher & Gangai (1975) could not demonstrate sperm-
agglutinating or sperm-immobilizing antibodies in the sera of men up to 14 days

~following bilateral testicular biopsies. Reasons for the lack of sperm antibody response
to biopsy of the testis may include: (a) an insufficient insult, i.e. lack of spillage of sper-
matozoa at the time of the testis biopsy sufficient to. initiate the antigen—antibody
response; (b) the need for normal spermatogenesis through all its stages to induce the
antigen—antibody response after the blood—testis barrier has been disrupted; (c) an im-
mature or incomplete response due to incomplete antigens or the lack of an antigenic
stimulus from spermatids; (d) the necessity for more sensitive techniques to identify an
antigen—antibody response; and (e) the time interval when sera were examined after the
testicular biopsy might have been too short to detect an antibody if the antigenic
stimulus was minimal (Ansbacher & Gangai, 1975).

Testicular biopsy is one of the most important diagnostic methods of male infertility.
Qualitative and quantitative studies on testicular biopsy, associated with endocrine
profiles, provide excellent research tools to investigate the hormonal regulatory
mechanism of spermatogenesis.



84
I Surgical procedure

The patient is shaved and given an appropriate sedative. The operation is done under
local anesthesia, using 5—10 ml xylocaine. The spermatic cord is infiltrated, followed by
the skin and subcutaneous tissue at the chosen site of operation. The testis is held firmly
by the left hand of the surgeon with the skin stretched over its anterior surface, making
sure that the epididymis is lying posteriorly and away from the line of incision. Using
the scalpel, a 2-cm incision is made into the scrotal skin either ‘transversely or
longitudinally choosing an area with no apparent skin vessels. The incision is deepened
until the tunica vaginalis sac is opened, with the escape of a few drops of fluid and
exposure of the glistening bluish-white tunica albuginea. A small incision is made into
the tunica albuginea and protruding testicular matter, the size of a wheat grain is
removed with a pair of sharp-pointed scissors and immediately transferred to the
fixative.

The tunica albuginea is then closed, followed by the tunica vaginalis, the dartos mus-
cle layer and finally the skin, using fine catgut all through (Fig. 1). After wound
dressing, patient leaves the hospital to report again after a few days for wound inspec-
tion and the biopsy report. Occasionally there is testicular pain or referred renal pain at
the time of puncturing the tunica albuginea so that in overanxious patients general
anesthesia is preferable.

Care should be taken to avoid missing the testes for the epididymis during operation,
by proper palpation, positioning and maintenance of a firm hold on the testis till biopsy
is taken.

Biopsy is usually taken on one side only as the histological picture is similar on both
testes, unless there is a difference in the size or consistency of the testes, when bilateral
specimens are taken.

Side reactions and complications of biopsy are few and mostly avoidable. These in-
clude: hematoma, wound infection, and adherence of the testes to the scrotal skin,
which can be prevented by proper hemostasis, antisepsis, and closure of the wound in
layers. Also, transient and low titer of sperm antibodies following biopsy has been
reported (Hjort et al., 1974).

The best fixatives for light microscopy are Bouin’s fluid, Cleland’s solution, Stieve's
solution of Zenker-formol. Formalin causes shrinking of the specimen and disorganiza-
tion of the tubular contents. Following fixation for 6—12 hours and embedding in
paraffin, 5-um sections are stained with hematoxylin—eosin and with the periodic
acid-Schiff~-hematoxylin techniques. The topographical arrangement of spermatogonia
can be also investigated in dissected tubules, fixed in Bouin’s fluid, stained with
hematoxylin and mounted into toto between glass slide and coverslip (Clermont, 1970).

Il Histology of normal testes

Proper interpretation requires first the knowledge of the normal histological appearance
before the pathological lesions can be recognized and evaluated.
From birth until shortly before puberty the testis is rather static, showing tubules of

4
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small diameter, with no basement membrane, and is pbpulated by two- types of cells: (a)
cells with deeply staining elongated basophilic nuclei and 1o definite s;ellular membrane
which are the progenitors of Sertoli cells, and (b) pruibary spermatogcmc cells which
have a definite cellular membrane, rounded nuclei and light staining eosinophylic
cytoplasm (Charney et ‘al., 1952). In the immature testes the sex cords (future
seminiferous tubules) do not yet have a lumen and have no spermatogenic activity. The
gonocytes (stem spermatogonia) divide by mitosis, but do not differentiate into primary
spermatocytes. The supporting cells are the somatic cells which are precursors of the
Sertoli cells. In the pubertal testis the germ cells undergo spermatogenic differentia-
tion, whereas the supporting cells differentiate into Sertoli cells. Leydig cells are present
at birth due to the effect of circulating maternal gonadotropins, and disappear a few
weeks after birth. Thus, in a prepubertal testis, the interstitium contains no Leydig cells
(Fig. 2A).

At onset of puberty under the influence of endogenous gonadotropins, the histology
of the testis is dramatically changed. In the adult, the testis is characterized by certain
features: large diameter of the tubules; a thin but definjte basement membrane: a thin
tubular wall two or three layers thick, and full and regular spermatogenic activity from
basal spermatogonium, primary spermatocyte, secondary spermatocyte and spermatid
to terminal spermatozoa. The typical adult A pale or A dark spermatogonia only
appear during puberty. Lodged between spermatogenic cells are the Sertoli cells with
their prominent nuclei and wavy cytoplasm in which spermatids are embedded. A
narrow compact interstitium contams well-formed Leydig cells closely applied to the
outer walls of seminiferous tubules. The lumen is often present, especially if tubular sec-
tion is exactly transverse, commonly containing sloughed spermatogenic cells. Only few
spermatozoa can be noted, as once formed they are dislodged into the lumen.

Thus, differentiation between prepubertal and postpubertal testis is easy and definite
and, since the difference is due to the effect of pituitary gonadotropins, the biopsy serves
as a parameter of pituitary gonadotropic function and for the diagnosis of cases of
prepubertal hypogonadotropic/ hypogonadism. Since the testis exerts a feedback in-
fluence on FSH secretion, severely damaged seminiferous tubules are usually associated
with high FSH (de Kretser et al., 1972).

The time required for spermatogenesis varies among mammalian species and in man
spermatogenesis requires 74 + 4 days (Heller & Clermont, 1964). It would appear that
once spermatogonia have begun the spermatogenic process, they progress through the
developmental changes or degenerate..This fact is of importance in assessing the
response of the testis to agents which supposedly stigulate spermatogenesis as they
should be used for at least 70-80 days before conclusions can be drawn (de Kretser,
1974). Six cell associations have been identified in the seminiferous tubule cycle (Cler-
mont, 1963; Heller & Clermont, 1964). Not all spermatogenic stages are seen in the
same section, due to the nature of the spermatogenic cycle, so that study of serial see—
tions is essential for proper reading of the biopsy (Figs. 2B and 2C).

The cytological characteristics of spermatogonia, spermatocytes, spermatids, Sertoli
cells, and Leydig cells are summarized in Table 1. Four stages of progressive changes in
the morphology of the spermat:d are noted: Golgi phase, cap phase, acrosome phase
and maturauon phase.
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Fig. 1. Surgical procedures of testicular biopsy in man.

A Infiltration of the cord. B: Infiltration of skin and subcutaneous tissue at the chosen site of
biopsy. C: Skin incision 2-3 cm long. D: Skin incision is deepened to expose tunica albugirea. E:
Tunica albuginea is incised and testicular matter bulges out. F: A small piece of testicular matter
is excised using a sharp pointed scissors.

Wound is closed in layers: first: the tunica albuginea is closed (G), second: the tunica vaginalis
is closed (H), third: the dartos muscle layer is sutured (I), finally the skin incision is closed (J).

Leydig cells are usually arranged around blood capillaries or in clusters in the in-
terstitial spaces. As in most steroid-secreting cells, the cytoplasm of these cells is
characterized by abundant smooth endoplasmic reticulum composed of interconnecting
tubules extending throughout the available cytoplasmic space (Christensen, 1970). The
rare occurrence of, interstitial cell tumors in childhood is often associated with sper-
matogenesis in the seminiferous tubules nearest to the adenoma. The ‘crystalloids of
Reinke’ are found in the interstitial cells of the testis and the hilar cells of the ovary
(both types of cells secrete testosterone). The abundance of crystals varies greatly from
person to person, and it had not been possible to correlate this variation with any func-
tional condition. Crystalloids seem to be absent in some men of normal fertility, and evi-
dent in patients with Klinefelter’s syndrome, and in hypogonadotropic patients before
and after gonadotropic therapy (cf. Christensen, 1970).

III Assessment and indications of testicular biopsy

Assessment of testicular biopsy is better done by the andrologist who conducts the
clinical examination and takes the biopsy. In reading the biopsy, several criteria are
noticed: size of the tubules, thickness of tubular wall and of basement membrane, in-
tegrity of basal line of spermatogonia and Sertoli cells, mitotic index, regularity and uni-
formity of various stages of spermatogenesis and their completeness, extent of sloughing
and disorganization, relative frequency of abnormal cells, the condition of the inter-
tubular space and its contents of Leydig cells and blood capillaries, average number of
germ cells per seminiferous tubules (spermatogonic, spermatocyte, spermatid), and the
number of germinal epithelium: mumber of Sertoli cells ratio. '

T
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TABLE I Cytological characteristics of spermatogenic cells in tcstxcular biopsies, Sertoli cells
and Leydig cells of normal men

Spermato- Type Cytological characteristics
genic stage
Spermato- Ad ~ovoid nucleus with deeply stained dust-like chromatin
gonium (dark) a pale staining nuclear vacuole in center of nucleus
1 or 2 nucleoli closely applied to nuclear membrane
A disoid or ovoid nucleus with pale stained very fine granulated
(pale) chromatin
1 or 2 nucleoli attached to nuclear envelope
spherical nucleus with clumps or granules of heavily stained
chromatin distributed along nuclear membrane, centrally
located nucleolus
B spherical nucleus with clumps or granules of heavily stained
chromatin distributed‘ along nuclear membrane, centrally
located nucleolus
Primary General earliest modification of primary spermatocyte, which charac-
spermato- characteris- terizes it from spermatogonia is the appearance of very fine
cytes " tics single leptotene threads
3 or 4 nucleoli, one main nucleolus and 2-3 secondary
nucleoli; secondary and main nucleoli are similar and all of
them are related to acrocentric chromosomes
(preleptotene)  spherical nucleus with deeply stained granulated chromatin
accumulating on nuclear membrane nucleolus
prophase nucleus undergoes progressive swelling
(1st division) chromatin assumes characteristics of leptotene, zygotene and
pachytene
Secondary spherical homogeneous nucleus with fifely granulated chromatin
spermatocyte and some larger deeply stained globular masses
nucleolus_is very inconspicuous and is absent much of the time
not frequently observed because of their short life span
Spermatid A. Golgi newly-formed spermatids have a spherical nucleus with Golgi
phase zone, mitochondria, centrioles, and chromatoid body, well
demarcated nucleus, elaborate small granules which stain
vividly with PAS = B _
B. Cap proacrosomic granules, coalesce to form a single layer acro-
some granule closely attached to surface of nucleus

phase

head cap expands around acrosomic granule and grows over
surface of nucleus

acrosomic granule and head cap, stained well by PAS

8
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TABLE I (continued)

C. Acrosome acrosomes nucleus and flagellum undergo remarkable modi-
phase fications

nucleus migrates to periphery of cell, nuclear chromatin con-
denses into coarse dense granules

D. Maturation spermatid rotates and acrosome becomes directed toward wall
phase of seminiferous tubule

Sertoli cell closely associated with germinal cells; outlines of germinal
cells occupy deep recesses of conforming shape on face of
Sertoli cells

nucleus and cytoplasm undergo changes of shape and activity
in relation to seminiferous epithelium cycle

ovoid nucleus with characteristic infoldings of its surface
nucleoplasm homogeneous, and granulofilamentous with clus-

ters of dense particles
Leydig polygonal epithelioid cells scattered or more often irregularly
(interstitial) grouped in angular spaces or in stands along the inter-
cell tubular spaces

finely granular cytoplasm contains vacuoles representing lipid
globules which dissolves during specimen preparation

cytoplasm stains by many acid dyes with little affinity for basic
dyes

cell contains glycogen, hydrolytic enzymes (lipases, estrases,
and phosphatases) and oxidative enzymes

(from Burgos et al, 1970; Clermont, 1970; Courot et al, 1970; Girgis & Hafez, unpublished data:
Hooker, 1970; Solari & Tres, 1970; Vilar et al., 1970).

Several methods have been developed to evaluate frequency distribution and volume
of interstitial cells, e.g. point counting or the Leydig: Sertoli cell ratio (Ahmad et al.,
1969; Heller et al., 1971). For example, Leydig cell numbers do not increase in normal
men treated with HCG, whereas the size of the cells becomes consistently larger, an in-
dication of hypertrophy rather than hyperplasia (Heller & Leach, 1971). A scoring
technique (Table II) may be used for overall assessment of testicular biopsies (Johnsen,
1970; Franchimont et al., 1972). '

Abnormal spermatogonia with large, presumably polyploid nuclei or multinucleate
cells may be found in healthy men or in testosterone-treated oligozoospermic patients
(Barham & Berlin, 1974). Anomalies of spermatids may involve malformation of the
tail or acrosome and/or nuclear condensation (de Kretser & Holstein, 1976). It is possi-
ble that abnormal types of germinal cells in the biopsy may correspond to the counter-

9



