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Testicular histology and gonadotropin levels in infertile
men with non-obstructive oligo-/azoospermia
ARUN KUMAR, B. JAYAKUMAR, M. L. KHURANA, VED PRAKASH,
M. VIJA YARAGHAVAN, N. K. SHUKLA, A. C. AMINI,
M. G. KARMARKAR, M. M. S. AHUJA

ABSTRACT
The common histological abnormalities on testicular
histology in 79 infertile virile men were hypospermato-
genesis (35%), severe testicular atrophy (29%) and
maturation arrest (19%). Sperm counts showed no correla-
tion with testicular size, gonadotropin levels and histological
classification. There was elevation of mean follicle
stimulating hormone levels in males with maturation
arrest (5.8±3.8 lUlL) and Sertoli-cell only syndrome
(21.7±3.4 lUlL). Patients with severe testicular atrophy
had elevated luteinizing hormone (15.1±11.8 lUlL) as
well as follicle stimulating hormone (49.8±11.4 lUlL)
levels. Patients with hypospermatogenesis and focal
atrophy had normal luteinizing hormone and follicle
stimulating hormone levels and all of them had normal
testosterone and prolactin levels. Treatment with
gonadotropins or clomiphene citrate was ineffective.

INTRODUCTION
Married couples are considered infertile if they fail to
achieve conception during at least one year of unprotected
intercourse. Although the prevalence of infertility is
difficult to assess, it has been estimated that about 15% of
married couples are infertile. The male factor alone is
responsible for a third of infertile couples and in another
third the male factor plays a contributory role. 1-3 Males
may be absolutely infertile owing to an absence of sperms
in the semen (azoospermia) or partially infertile owing to
a paucity of sperm number (oligospermia). The hormonal
control of spermatogenesis is mediated by the direct
action of hormones on somatic cells but not on germ
cells." Interactions of germ cells with Sertoli, Leydig and
peri tubular cells play an important role in local regulation
of testicular function+" Follicle stimulating hormone
(FSH) and androgens, by complex modulation of gonadal

All India Institute of Medical Sciences, New Delhi 110029, India
ARUN KUMAR, B. JA YAKUMAR, M. L. KHURANA,

VED PRAKASH, A. C. AMINI, M. G. KARMARKAR,
M. M. S. AHUJA Department of Endocrinology and Metabolism

M. VIJA YARAGHA VAN Department of Pathology
N. K. SHUKLA Department of Surgery

Correspondence to M. G. KARMARKAR

© The National Medical Journal of India 1990

somatic cells, create an optimal micro-environment for
spermatogenesis within the seminiferous tubules." Seminal
analysis forms an important screening test for assessment
of the fertility potential of males. In this study we correlated
the clinical profile, results of semen analysis, gonadotropin
levels and testicular histology to assess their relative
importance in the evaluation of infertile men.

MATERIALS AND METHODS
Seventy-nine consecutive infertile virile males with
non-obstructive oligo- or azoospermia referred to the
Endocrine Clinic of the All India Institute of Medical
Sciences between September 1987 and September 1989
were studied. All patients had a careful history taken and
had a thorough physical examination. Particular
attention was paid to a history of specific childhood ill-
nesses such as cryptorchidism, postpubertal mumps,
orchitis, testicular trauma and torsion, exposure to
occupational and environmental toxins and exposure to
excessive heat or radiation. We noted whether drugs such
as anabolic steroids, cimetidine and spironolactone had
been consumed and whether narcotics and alcohol had
been taken. A history of chronic systemic and endocrine
disease including loss of libido and impotence was also
recorded. Special attention during examination was paid
to skeletal proportion, pattern of hair distribution,
muscular mass and development, characteristics of the
genitalia and whether a varicocele was present. All
subjects had the following investigations: semen analysis,
luteinizing hormone (LH), FSH, testosterone, prolactin,
blood sugar, VDRL levels, X-rays of the chest and skull
and testicular biopsy. The testicular size was measured
using a Prader's orchidometer.

The histological changesv':" in the testes were classified
to be as follows.

Normal, when examination showed seminiferous
tubules containing germ cells and Sertoli cells lined by
basement membrane with normal spermatogenesis with
sperms in different stages of maturation (Fig. 1).

Hypospermatogenesis, when there was an overall
reduction in the number of germ cells in all stages of
spermatogenesis. The changes might vary from tubule to
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FIG 1. Normal testicular biopsy showing seminiferous tubules
with normal basement membranes and normal maturation
of spermatocytes (H&E, x 100)

FIG 3. Testicular atrophy. The seminiferous tubules are totally
hyalinized. No germ cells or Sertoli cells are seen
(H&E, x 100)

tubule and be associated with focal peri tubular and inter-
stitial fibrosis. The Leydig cells were unaffected (Fig. 2).

Maturation arrest, indicated by cessation of spermato-
genesis at some stage of maturation. Arrest at different
stages of maturation might be observed in different parts
of the testes. The Leydig cells were normal.

Focal atrophy, when there were localized areas in the
seminiferous tubules with partial or complete obliteration
of the lumen, thickening of basement membrane and an
absence of germ and Sertoli cells.

Severe testicular atrophy, when there was a marked loss
of germ cells with fibrous obliteration of the tubules,
hyalinization of the basement membrane and a character-
istic nodular 'adenornatous' proliferation of the Leydig
cells (Fig. 3).

Sertoli-cell only syndrome was diagnosed when no germ
cells were seen while the Leydig and Sertoli cells were
normal. The basement membrane is normal in the con-
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FIG 2. Hypospermatogenesis. Normal germ cell maturation is
seen in occasional tubules (H&E, x 100)

FIG 4. Sertoli-cell only syndrome. Seminiferous tubules are
lined by Sertoli cells. No germ cells are present. The
basement membrane is normal (H&E, x 100)

genital type (Del Castillo syndrome) and thickened in the
acquired type of the syndrome (Fig. 4).

The subjects with infertility were divided into two
groups. One group (30 subjects) was treated for at least
six months in 30-day cycles and given clomiphene citrate
50 mg daily for 25 days with a drug-free period of five
days. The second group (21 subjects) was given human
chorionic gonadotropin (hCG) 2000 units twice a week for
a minimum period of six months. Five subjects with the
Sertoli-cell only syndrome and 23 subjects with severe
testicular atrophy were not treated.

RESULTS
Seventy out of the 79 males with infertility had primary
sterility and nine secondary ste:ility. The mean age of the
subjects was 31±4.7 years. Subjects with primary sterility
came after 6.1 ±4.4 years of childless marriage while sub-
jects with secondary sterility came 8.2±3.5 years after the
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TABLE I. Historical details and histological correlation
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Normal Maturation Hypospermato-
arrest genesis

Severe testicular
atrophy

History n Sertoli-cell
only syndrome

Unilateral small testes' 6 2 2
Hydrocele (optd.) 5 2 1
Mumps orchitis 3 1 1
Trauma 2
Epididymo-orchitis 2
Varicocele (optd.) 1
Cryptorchidism RI. (optd.) 1
Leprosy 1

• Only bigger testis biopsied optd operated

TABLE II. Correlation of testicular volume and oligo- or azoospermia with histological classification

Total
(n=79)

Normal-sized testes
(testicular volume> 15ml)

Small-sized testes
(testicular volume < 10ml)

Histology
Oligospermia

(n=20)
Azoospermia

(n=34)

3 2
1

Normal 6
Focal atrophy 1
Maturation arrest 15 3
Focal atrophy and maturation 1

arrest
Hypospermatogenesis 28 13
Sertoli-cell only syndrome 5
Severe testicular atrophy 23 3

Oligospermia
(n=9)

Azoospermia
(n=16)

11
1

10
3
6

3 2
2

113

TABLE III. Correlation of sperm counts with histological
classification

Histology Total Sperm count (106/ml)
(n=79) <1 Nil 1-4.9 5-20

Normal 6 3
Focal atrophy 1
Maturation arrest 15 12
Focal atrophy and matura- 1 1
tionarrest

Hypospermatogenesis 28 12 5 2
Sertoli-cell only syndrome 5 5
Severe testicular atrophy 23 17 3 3

2

9

TABLE IV. Histological classification and gonadotropin levels

Histology Total LH FSH
(n=79) (2.5-9.8 lUlL) (1.2-5.0 lUlL)

Normal 6 6.7±2.7 4.4±2.6
Focal atrophy 1 9.6 2.7
Maturation arrest 15 6.O±4.1 5.8±3.9
Focal atrophy with maturation 1 8.6 2.2
arrest

Hyposperrnatogenesis 28 9.0±6.3 4.9±5.3
Sertoli-cell only syndrome 5 8.8±4.1 21.7±13.4
Severe testicular atrophy 23 15.1±11.8 49.8±11.4

last childbirth. Subjects with secondary sterility reported
for evaluation because they had either only one child or
had had two daughters. Seven subjects with primary infer-
tility appeared to have a eunuchoidal body habitus,
however, karyotype revealed an XY pattern in all. The
important historical and clinical details are provided in
Table I.

Twenty-five subjects had small testes (volume <10 ml)
and in nine of these subjects the testicular atrophy was
more marked on one side. Azoospermia was present in
50 subjects and 11 subjects had counts either less than
1 million/ml or had occasional sperms seen in the semen
(Tables II and III). The semen was positive for fructose in
all the patients.

Histological hypospermatogenesis (35%), severe
testicular atrophy (29%) and maturation arrest (19%)
were the predominant abnormalities (Table II). Signifi-
cant elevation of FSH (21.7±13.4 lUlL) with normal
LH (8.8±4.1 lUlL) levels were observed in subjects with
the Sertoli-cell only syndrome. However, in subjects with
severe testicular atrophy significant elevation of LH
(15.1±11.8 lUlL) as well as FSH (49.8±11.4 lUlL) were
observed. Hypospermatogenesis and focal atrophy were
associated with normal LH and FSH levels, except for two
subjects with severe hypospermatogenesis who had ele-
vated FSH (8.6 and 10.2 lUlL) levels. Mean FSH levels
(5.8±3.86 lUlL) were elevated in subjects with matura-
tion arrest (Table IV). Prolactin (159±64.3 mIUIL) and
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FIG5. Correlation of LH levels with sperm counts

testosterone (26±8.4 nmol/L) levels were normal in all
subjects. No correlation was found between sperm count
and gonadotropin levels (Figs. 5 and 6).

One subject with the Sertoli-cell only syndrome had
very little seminal discharge. Sonography and retrograde
genitourethrography revealed a strictured urethra with
post-void residual urine. There was no correlation between
oligospermia or azoospermia and any histological classifi-
cation except the Sertoli-cell only syndrome. Azoospermia
was more often seen in severe testicular atrophy with
small-sized testes and maturation arrest with normal-sized
testes (Table II). Lymphocytic infiltration of testicular
tissue was seen in one subject each with hypospermato-
genesis, maturation arrest and severe testicular atrophy.
This probably indicates previous viral or autoimmune
orchitis.

Clomiphene citrate or hCG failed to stimulate sper-
matogenesis in .six months in the azoospermic males and
there was no significant improvement in sperm counts
(pre-treatment level 8.2±7.1 x l06/ml, post-treatment
leveI8.6±7.2 x l06/ml) in oligospermic males. However,
pregnancy was confirmed in the wife of one subject with
oligospermia secondary to hypospermatogenesis after
four months of stimulation with hCG.

DISCUSSION
A primary endocrine defect of the gonads is rare in infertile
males with a sperm count of more than 5 million/mi. \0
But secondary changes in the pituitary or hypothalamus
affecting gonadotropins may be seen in subjects with
oligospermia and azoospermia. There is a correlation
between FSH levels and sperm counts when the count is
less than 5 million/ml'! and an isolated increase in the
level of FSH together with a low sperm count indicates
germ cell destruction or aplasia."

Maturation arrest, another common disorder, may be
associated with normal or elevated FSH levels. 12 Matura-
tion arrest has been presumed to be the result of severe
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FIG6. Correlation of FSH levels with sperm counts

hypospermatogenesis with irregular distribution.P
Maturation arrest at the spermatid stage is seen in subjects
with cryptorchidism and chronic inflammation of the
reproductive organs. 14

A varicocele, commonly seen in the left scrotal sac, may
also be associated with oligospermia. Unilateral varicoce\es
are associated with morphological changes in the contra-
lateral testes as well. 15There is no correlation between the
size of a varicocele and sperm count or testicular histology"
and return of fertility after repair of a varicocele is
unpredictable. 16.17

Our patients were virile men with normal plasma
testosterone and prolactin levels. Elevated gonadotropin
levels were observed in patients with severe testicular
atrophy. An isolated elevation of FSH was observed in
patients with the Sertoli-cell only syndrome and severe
hypospermatogenesis. In others we found no correlation
between sperm counts and levels of gonadotropin. There
was also no correlation between sperm counts and histo-
logical classification. Histological appearances ranging
from normal to near total loss of germinal epithelium
were observed in both oligospermic and azoospermic
individuals and also in subjects with normal and small-
sized testes. This is in accordance with previous reports. 7.8.13
All patients with the Sertoli-cell only syndrome had
azoospermia. Histologically 4 of the 5 patients with
Sertoli-cell only syndrome had a thickened basement
membrane, indicating they had the acquired variety of
this disorder. Three of them had had epididymo-orchitis,
mumps and chickenpox in the past. The fourth, it wrestler,
had been using a langot (tight underwear) for many years.

Three patients with azoospermia had normal testicular
histology and similar cases have been reported earlier.7.8·18
Since fructose positivity of the semen excludes a block
beyond the seminal vesicles, these subjects may have had
obstruction in or around their epididymis or they may
have had severe hypospermatogenesis.
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Hypospermatogenesis has been the commonest histo-
logical feature in most reported studies of infertile men
with or without varicocele+?" although Agarwal et al.x
found local atrophy to be more common. 35% of our
patients had hypospermatogenesis, 29% had severe
testicular atrophy and 19% had maturation arrest.

Since elevation of LH and or FSH indicates severe
testicular atrophy or marked destruction of the germinal
epithelium the likelihood of fertility is poor and testicular
biopsy is not indicated. Azoospermia with normal histo-
logy or mild tubular damage with a considerable number
of germ cells suggests post-testicular obstruction, a
potentially reversible condition." The presence of an
adequate number of germ cells in the biopsy and exclusion
of post-testicular obstruction identifies a group with a
favourable prognosis for fertility. 20

Clomiphene citrate by increasing LH, FSH and testo-
sterone may be effective in providing additional germinal
epithelium.' hCG and human menopausal gonadotropin
(hMG) stimulate testicular tissue directly. An increase in
sperm counts from 1million/ml to 16million/ml with hCG
stimulation resulted in pregnancy in one of our couples
after four years of married life. However, spontaneous
pregnancies in oligospermic couples also occur. Males with
idiopathic oligospermia may have a subtle abnormality or
deficiency in gonadotropin production, or a form of insen-
sitivity of Leydig cells to normal levels of gonadotropins,
requiring higher than normal circulating levels. I
Clomiphene induced elevation of gonadotropins may be
beneficial in these subjects. However, the overall results
of treatment with gonadotropins or gonadotropin
stimulating agents have been disappointing-l-P with a few
random reports showing a positive response. 22.23 It is not
known whether treatment for longer than six months
might be more beneficial. Severely atrophic testes with
scanty germ cells are probably incapable of regeneration
from the remaining spermatogonia. Those with the
Sertoli-cell only syndrome or with tubular hyalinization
have lost germ cells and so also the ability to regenerate.
These subjects are severely affected and treatment does
not seem to be worthwhile. 18

We conclude that elevated FSH levels in oligo- or
azoospermic males indicates a poor prognosis for future
fertility. Oligospermic males with normal FSH levels may
be stimulated using clomiphene citrate or hCG.
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