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TESTICULAR FUNCTION IK VARICOCELE

Infertility and alterations in sperm analysis are frequently asso-

ciated with varicocele (l,2). Verstoppen and Steeno found abnormal

sperm analysis in 66 % of 108 patients with varicocele and an improve-

ment in 39 % after surgical correction. The mechanism by which Varico-

cele impairs normal spermatogenesis and semen quality has not been de-

finitively established and it has been the subject of extensive con-

troversies. Higher intratesticular temperature, blood reflux and semi-

niferous tubules hypoxia have been claimed as possible causes of germ

cell damage. Abdellah et al (4) carried out bilateral testicular biop-

sies in 52 men with varicocele and infertility. Sloughing of immature

spermatids and maturation arrest at primary spermatocyte or espermatid

stages were found.

It is accepted that adequate androgen stimulation is necessary for

normal spermatogenesis (5) and an alteration in testosterone produc-

tion has also been postulated as a cause of abnormal spermatogenesis

in varicocele (6,7)«

The serum level of testosterone (T) is an useful parameter of an-

drogen stimulation on peripheral androgen responsive tissues. On the

other hand androgen stimulation of seminiferous tubules might not ne-

cessarily correlate with serum levels, and this might be better eva-

luated by the measurement of testicular testosterone (T»T«) concentra—

tion.

For this reason we have studied T.T« as well as serum testosterone

(s.T.) LH and FSH, testicular histology and sperm quality in a group

of subjects with varicocele.
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MATERIAL AND METHODS

Four patients, 32 to 59 years of age, with normal serum testosterone

and testicular histology were used as controls (Table l). Seventeen par-

tients, 16 to 45 years of age, with unilateral, left varicocele and

subfertility were studied.

Preoperative evaluation of all patients included careful history and

physical examination, multiple semen analyses and determination of se-

rum testosterone and gonadotropins. Varicocelectomy and bilateral tes-

ticular biopsy were performed in all patients.

The diagnosis of varicocele was established by examination of the

patients in an upright position.

Reflux of blood into the pampimform plexus was determined by manual

palpation, with the patients performing Valsalva*s maneuver. Sperm

count was evaluated in all patients except one.

Circulating levels of FSH, IU and T were measured by radioimmunoas—

say (8, 9, 10). Testicular tissue were used for a) conventional histo-»

logy and b) testosterone Measurement.

a) Conventional histologyt Fresh testicular tissue was fixed in Bouin's

fixative and stained with hematoxin/eosine, periodic acid Schiff /hema—

toxylin and by Masson's trichrome-method.-

b) Testicular testosterone measurement: After performing testicular

biopsy, the sample was keept at 40C. Testicular capsule was removed

and the tissue was weighed, immersed in 5 ml of acetone, homogenized

with an ultra-Turrax homogenizer at 4°Cand stored a-b-20°Quntil analyzed.

The method of intratesticular measurement of the testosterone has been

described recently (ll).

In brief, a known quantity of radioactive ( H) testosterone was
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added to monitor experimental losses and incubated during ten minutes

at 4°C» the homogenates were then centrifugated for removing big pie-

ces of testicular tissue. The acetone was transferred into another tube

and evaporated to dryness. Samples were subjected to several solvent

partitions» watertether 1:10 v./v.j 70 % methanol:hexane ItI v/v and

70 % methanoltdichloromethane ItS v/v. The dichloromethane was then

evaporated to dryness and the residue, dissolved in isooctane (l ml),

was chromatographed in celitetetylenglycolipropylenglycol microglass

columns. Testosterone was eluted with isooctanejtoluene. One tenth or

less of the sample was used for radioimmunoassay and half for estima-

tion of recovery. Antibodies, tracers and standards or unknowns were

incubated during 15 hs at 40C in a final volume of 0.3 ml. Bound and

free fractions were separated with 0.2 ml of charcoal (l.25 g/100 ml

buffer) suspension.

Logit—log transformation of data was carried out for evaluation of

standard curves and calculation of unknowns in a. TI 59 programmed

calculator according to a program developed by S.E. Davis and D. Rodbard

(personal communication).

RESULTS

Four patients in whom testicular biopsies were carried out for

diagnostic purposes, were used as controls (Table l). Serum FSH, LH

and T as well as testicular histology, were normal. Mean TT was 520 +

127 ng/g of tissue (range 356-663) and mean TT/ST ratio 104 + 47 (ran-

ge 55-162).

The results of the same studies, as well as semen quality, in the

17 patients with varicocele are seen in table 2. According to testicu-

lar histology, they were classified in three groups. Group At Absence



of germinal cells or presence of spermatogonia but no spermatocytes or

spermatids} Group B: absence of spermatids with presence of spermatocy—

tes and Group Cj presence of spermatids with different degrees of hypos—

permatogenesis and/or peritubular fibrosis. All patients were adults

(mean age 28 years), except one adolescent at Tanner's stage IV of sexual

development.

Fourteen out of 16 patients had azoosperaiia or sperm count below 20

millions/ml. Sperm count correlated with the histological picture» the

four azoospermic patients were in group A or B and the two patients

with less severe alteration were in group C. The patient in whom semen

analysis could not be performed, had been apparently fertile.

The mean TT of group A was 1609 + 1084 ng/g and TT:ST ratio 570 +

8O9. In group B, mean TT was 869 + 542 ng/g and TT:ST ratio 113 + 49«

Mean TT of the whole group was 906 £ 723 and TTj ST ratio 245 + 415«

The concentration of serum T, LH and FSH in patients with varicoce-

Ie is shown in figure 1. ST was below the normal range (35O-900 ng %)

in 3 patients; one of group A with absence of germinal cells and seve-

re sclerobyalinosis and very scanty spermatogonia and spermatocytes,

and the other with low TT and germinal arrest at spermatocytes» Seruir.

IH was above the normal range in seven patients» Three of group A, two

with absence of germinal cells, one of them also with low STj two of

group B, one of them with low ST, and two of group C with serum LH

very near to the upper limit of the normal range* There was no signifi-

cant negative correlation between serum LH and ST.

Serum FSH was high in three patients, two of group A and one of

group B had high serum LH and two had low ST*
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Concentrations of TT and TT/ST ratios in the right and left side are

shown in figure 2. In general TT was within the normal range in patients

with varicocele.

There was no significant difference between the concentrations of

the right and left sides.

The highest values of TT were found in the two patients of group A

with absence of germinal cells and in the testicle (left one) of a pa-

tient of group B which had severe sclerohyalinosis and very scanty

spermatogonia and spermatocytes in only the right testicle (contrala—

teral).

TT/ST ratio was within the normal range in the great majority of

patients with varicocele (Fig. 2) but it was very high in the two pa-

tients with absence of germinal cells and in one patient of group B.

Excluding ihe two patients with germinal aplasia, there was signi-

ficant correlation between TT and ST (p < 0.05)«

There was significant correlation between serum LH and TT in the 17

patients (figure 3). The correlation coefficient was 0,57 (P < 0.02).

The two patients with highest values of TT and LH were those with

absence of germinal cells.
2 out

Six out of 7 patients with high LH but only/of 10 with normal LH

had pseudohyperplasia of Leydig cells.

We can also observe that there are three groups of patients.Those

with serum LH values within the normal range and TT below or near

1500 ng/g of tissue, the second one with high serum LH and TT below or

near 1500 ng/g of tissue and the third group of only two patients with

high serum LH and very high TT-which are the two with absence of germi-

nal cells.



DISCUSSION

Testicular function has been evaluated in a group of patients with

varicocele using four different approaches: testicular histology sperm

count, determination of testicular testosterone levels and measurement

of serum testosterone and gonadotropins.

Microscopic examination of the tesbes in our patients showed that

testicular damage was extremely variable, from absence of germinal

cells to moderate hypospermatogenesis. Pseudohyperplasia of Leydig

cells were observed in 7 patients, 6 of them had increased serum LH

levels. It has to be kept in mind that some of these patients might

have a second testicular lesion of unknown etiology unrelated to the

varicocele. Patients were divided in three groups according to the se-

verity of the lesions in the germinal epithelium. Hormonal studies

were analysed for each group and are discussed below. Alterations of

sperm were found in all patients and in general they were in agreement

with testicular histology.

There are few reports in the literature on measurements of testi-

cular contents of testosterone (12, 13, 14» 15) and therefore, the

significance and diagnostic value of this determination has not been

fully established. Our mean value of 520 + 127 ng/g of tissue in a

small group of control subjects is in agreement with that reported by Stein-

berger et al, Morbe et al and Ruokonen et al. Taking one ml equivar-

lent to one/i TT is 100 times higher than ST, also in agreement with

reported values (13). TT will depend not only on the activity of Ley-

dig cells but also on the relative number of these cells, as well as

on extracellular volume. In pathological situations these variables

can change in such a way that one might compensate the other, e.g., a

lower testicular synthesis will decrease T levels which in turn might



diminish tubular size tending to increase T concentration per gram of

tissue. On the other hand, in Leydig cell "pseudohyperplasia", an in-

crease in the relative number of Leydig cells might result in an ab-

normally high concentration of TT. All these possibilities should be

considered in evaluating TT levels.

Most of our patients with varicocele had normal TT levels and there

was no difference between the right and the left side, even though the

varicose veins were present on the left side in all subjects. In two

patients, however, TT was markedly increased. Qn microscopic examina-

tion their testes were severely damaged and they were the only two

patients with complete absence of germinal cells. We observed that in

general, the most pronounced the testicular damage, the higher the TT

(means of groups A, B and G). We speculated that this could be secon-

dary to higher LH stimulation and indeed, a significant positive cor-

relation was found between TT and serum LH. Probably when Leydig cell

T synthesis is partially impaired an elevation in LH secretion neces-

sary to increase ST to the normal range results in abnormally high le-

vels of TT, particularly if there is a failure in the response of the

seminiferous tubules and concequently a relative preponderance of in-

terstitial tissue.

ST was normal in most patients with varicocele. In three subjects

with severe testicular damage, ST was low. Approximately one half of

the patients had elevated levels of serum LH probably indicating primary

testicular damage. Serum FSH was increased in only 3 patients, in whom

histological evidences of tubular damage were particularly marked.

It is to be noted that severe alterations of the spermatogenesis can

or cannot be accompanied with high values of serum FSH, and that here

high serum LH is seen more frequently: seven patients with serum LH
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above the normal range which is not- correlated with the degree of alte-

ration of the spermatogenesis, neither with ST values. Only two par-

tients of these had ST below the normal range.

Leydig cell disfunction has been described in varicocele. Rosner, Lavie.ri

et al. f ouî d a decrease in "in vitro" T biosynthesis and Rodriguez Rigaud

et al. concluded that disturbed Leydig cell function might be the cause

of inadequate spermatogenesis and epididymal function in varicocele.

Results of the present work also support the concept that Leydig cell

function is impaired in varicocelej-,particularly high LH values and

pseudohyperplasifl of interstitial cells of the testis. However ,_ this

deficiency of T production seems to be compensated by LH stimulation as

shown by the normal ST concentration. Indeed it is hard to admit that

germinal cells are deprived̂ of T since we are measuring normal or in-

creased intratesticular levels. An alternative hypothesis seems more

appropiate. Recent studies by Aoki et al. (l6) have shown that semini-

ferous tubules exert a control on Leydig cell function. Furthermore,

estrogens which are produced by Sertoli cells have receptors in Leydig

cells (17) and it has been proposed that they might control T secretion

by a local action. It is possible then, that the primary defects in

varicocele is located in the seminiferous tubules and that this in

• turn, by an unknown mechanism, could produce a secondary lesion in

Leydig cells. Finally a third possibility would be that varicocele

induces a simultaneous and unrelated deleterious effect in seminiferous

tubules and in Leydig cells.
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