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Summary. This prospective study conducted on 24 children,
who have now reached adulthood, was undertaken to deter-
mine the value of testicular biopsies in cryptorchidism rela-
tive to fertility prognosis. A significant correlation between
the number of germ cells in the biopsy and sperm count
was found to exist (p < 5%). Thus, the testicular biopsy
performed during orchiopexy was found to have a prognos-
tic value. The hormonal findings (LH, FSH) suggest that in
cryptorchid adults impaired Leyding cell function exists
only when serious tubular damage is present. Because of its
prognostic value with respect to fertility and the probability
of discovering carcinoma in situ cells, it is strongly recom-
mended that a testicular biopsy is performed in cryptorchid
boys.
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Introduction

Cryptorchidism is one of the most common malformations
of an endocrine gland in the male population. Approximate-
ly one percent of the male population has one or both testes
undescended [15]. Sterility and malignancy are the two
main problems resulting from the cryptorchid state of the
gonad. To interpret the hormonal status and testicular func-
tion in adult patients being treated prepubertally for crypt-
orchidism is difficult because it is impossible to distinguish
between the hormonal consequences resulting from surgical
intervention and those caused by cryptorchidism itself.
Moreover, retrospectively, it is difficult to determine
whether genuine cryptorchidism existed prior to surgery.

In this study an attempt was undertaken to correlate the
biopsy findings of cryptorchid boys at the time of surgery
with their present spermiogram and corresponding hormonal
values. Moreover, the value of the biopsy taken during

orchiopexy as a prognostic parameter for fertility outcome
was also studied.

Patients

We studied twenty-four previously cryptorchid men aged between
17 4/12 and 25 years who had been operated upon in our clinic; 16
patients had had surgery for unilateral and 8 for bilateral crypt-
orchidism. 12 out of 16 unilateral patients had had unsuccessful
HCG treatment prior to surgery. Successful unilateral descent oc-
curred in three cases with bilateral cryptorchidism. Two out of 24
patients had an Ombrédanne orchiopexy while the remaining 22
were operated according to the Schoemaker technique.

Methods

General examination of the genitalia, penile length, as well as deter-
mination of the testicular volume according to the formula #/6 x D
x d2 [2] was performed. The volume of both testes was calculated
together. Puberty rating was estimated according to Tanner [17]).
Cubital venepuncture was performed and blood was taken for
estimation of LH, FSH testosterone and estradiol. All hormones
were estimated by RIA with the technique previously described [3].
Because a considerable number of the patients had to have their
sperm specimen delivered by mail, only sperm volume, sperm count
and sperm morphology were determinated in 19 out of 24 patients.
All patients having a sperm count < 20 x 10%/m1 had their spermio-
gram repeated. The patients were advised to refrain from sexual ac-
tivities for at least three days before submitting their spermiograms
to be examined. Testicular biopsies which were taken during surgery
were fixed in glutaraldehyde (3%) postfixed in osmium-tetroxide
and embedded in Epon according to the method already described
[4]. The spermatogonia count in at least 50 tubuli seminiferi was
determined. For statistical evaluation the Spearman rank correlation
coefficient was used.

Results

All patients had Tanner stage V of pubertal development.
The length of the stretched penis in the unilateral crypt-
orchid patients was x 11.7 cm (range: 9.5—13 c¢m) and for
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Table 1. Unilateral cryptorchid patients

Age at Spermio- S/T Sperm- Sperm- Percent LH FSH Estra- Testo-  Testis Penis-
surgery gram age count  volume of au/y aw/m diol sterone  volume length
x 108/ (ml) normal (pmol/l) (pmol/l) (cm3)
ml Sperm
(%)
14 19 0.25 8.3 34 46 16 38.24 11.5
13 8/12 20 0.67 88 4 73 10 24 90 21 54.12 10.5
11 22 0 35 1 55 10 5.4 76 18 34.97 12
8 19 0.31 28 1.5 62 9.4 3.2 140 29 51.51 12
8 6/12 19 8/12 0 10 2 78 32 60.86 10
107/12 21 0 1 6 20 12.5 15 53 17 31.90 10
99/12 19 6/12 0.04 12 2 71 10.8 59 26 21.18 10
12 11/12 23 0 42 5 70 10.1 5 59 23 69.03 13
811/12 196/12 1.78 93 1 49 5.8 2.9 63 11 70.47 10
10 18 4/12 0.84 30 2 66 7.3 3 45 19 29.42 13
710/12 22 4/12 0.16 67 2.5 60 15.1 21 60 8.5 71.60 9.5
10 6/12 207/12 0 20 2 18 15.1 5.7 40 16 32.95 11
139/12 19 3/12 1.3 41 5 70 8.7 21 100 28 34.25 13
7 10/12 215/12 0.06 1 0.5 20 10.4 8.6 80 19 24.71 10
14 10/12 2110/12 0.04 125 3.6 90 33 36.54 10
7 3/12 229/12 0.07 23 1.5 64 13.4 4 51 19 44.58 10
Table 2. Bilateral cryptorchid patients
Age at Spermio- S/T Sperm- Sperm- Percent LH FSH Estra- Testo-  Testis Penis-
surgery gram age count volume of au/n au/n diol sterone  volume length
x 108/  (mD) normal (pmol/l) (pmol/l) (em>)
ml Sperm
(%)
11 21 0 0 1 0 17.6 15.1 76 20 16.74 10.5
9 19 4/12 0 2 1.5 47 14.3 23.6 62 15 26.14 15
11 21 0 15.7 10.2 56 12 31.90 11
132/12 20 0 bds 0 2 0 18.5 27.9 37 11 18.82 10
910/12 20 0 0 2.5 0 10.4 12.3 43 13 49.42 14
14 8/12 19 0.02 1 0.1 36 8.4 2.6 54 17 47.06 12
7 17 4/12. 0.02 13 11.9 54 25 40.60 14
10 20 0.28 37 2 46 11.3 34 54 19 21.44 11

bilateral a median value of x 12.1 cm (range: 10—15 cm)
was observed.

66% of unilateral cryptorchid patients (10/15) had a
testicular volume lower than the normal population (58.56
+ 9 c¢m®) [5], while. 87% of bilateral cryptorchid patients
also had a testicular volume lower than 1 SD of the normal
population (Table 1, 2). No compensatory testicular hyper-
trophy was observed in our patient group (Table 1, 2).

Hormonal Data

LH -(ﬁd;mal values 3—20 IU/1): The LH values of all crypt-
orchid patients were within the normal range (Table 1, 2).

FSH (normal values 2—6 JU/l): The plasma FSH values of
87% of the unilaterally cryptorchid patients and of 25% of
the bilaterally cryptorchid patients were within the normal
range (Table 1,2). There was a significant correlation be-
tween LH and FSH (p < 0.5%) plasma values (Table 3).

Testosterone (normal values 21.2 * 6.6 nmol/l): The plasma
testesterone values of 3.3% of the unilaterally and 37% of
the bilaterally cryptorchid patients were lower than 1 SD of
the normal data (Table 1, 2).

Estradiol (normal values 84 £ 25 pmol/l): 33% of the
unilateraily and 75% of the bilaterally cryptorchid patients
had lower than normal estradiol values in their plasma
(Table 1, 2).
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Table 3
Correlations Spearman Rank Correlations Spearman Rank
Correlation Coefficient Correlation Coefficient
(two-sided significance level) (two-sided significance level)

S/T and sperm count P <5% S/T and estradiol n.s.

S/T and LH —»<5% S/T and testosterone n.s.

S/T and FSH »2<5% S/T and testicular volume n.s.

S/T and normal sperm p<5% S/T and penis length n.s.

LH and testis volume 2 <5% LH and estradiol n.s.

LH and FSH p<5% LH and testosterone n.s.

FSH and testis volum - <5% LH and penis length n.s.

LH and normal sperm - <5% FSH and estradiol n.s.

FSH and normal sperm -p<5% FSH and testosterone n.s.

Sperm count and normal sperm p<5% FSH and penis length n.s.

Sperm count and LH -»<5% Sperm count and estradiol n.s.

Sperm count and FSH -0 <5% Sperm count and testosterone n.s.

Sperm count and testicular volume  p <5% Sperm and penis length n.s.

Estradiol and testosterone p<5% Estradiol and testis volume n.s.

Normal sperm and testosterone p<5% Estradiol and penis length n.s.
Testosterone and testis volume n.s.
Testosterone and penis length n.s.
Testis volume and penis length n.s.

n.s. = not significant

Spermiogram

Four patients with unilateral cryptorchidism were found to
have a sperm count < 20 x 10%/ml while 5 patients had a
sperm count > 40 x 10%/ml (Table 1, 2). Six bilaterally
cryptorchid patients were found to have a sperm count
<20x 10%/ml while three of these were azoospermic.
Not a single patient from the bilaterally cryptorchid group
had more than > 40 x 10%/ml sperm count.

4/14 of the unilaterally cryptorchid patients and 50% of
the bilaterally cryptorchid patients had a sperm volume
lower than 2 ml (Table 1, 2). Only 25% of the unilaterally
and none of the bilaterally cryptorchid patients had normal
sperm morphology (normal values: > 70% normal forms).

When the number of the germ cells in the biopsy obtained
at the time of surgery was correlated with the spermiogram
a positive correlation was obtained (Table 3). Thus, those
patients already having no germ cells in childhood in one or
both gonads, had the lowest sperm count (Table 1,2). A
significant negative correlation was found to exist between
S/T (spermatogonia count per tubule) and gonadotropins
(Table 3). The sperm count was negatively correlated to
LH, FSH and testicular volume (Table 3). There was also a
negative correlation between testicular volume and LH as
well as FSH indicating that the marked testicular atrophy
was accompanied by high gonadotropin plasma values
(Table 3). As expected, both testosterone and estradiol
were significantly and positively correlated (Table 3). No
correlation could be found between penile length and all
other parameters (Table 3). Furthermore, no correlation
was observed between testicular volume and S/T: testicular

volume and estradiol nor testicular volume and testosterone
(Table 3). Moreover, no correlation was found to exist be-
tween gonadotropins and estradiol and gonadotropins and
testosterone (Table 3). Finally, no correlation could be
found between S/T on the one hand and estradiol as well as
testosterone on the other hand (Table 3).

Discussion

During their prepubertal period cryptorchid boys display
insufficient gonadotropin levels with different degrees of
expression (6,7). Lower gonadotropin plasma values are
found where gonadal damage is more pronounced [5, 12].
Furthermore, unilaterally cryptorchid boys lacking germ
cells in their cryptorchid gonads also have a severely dam-
aged contralteral descended testis [5]. This indicates that
the same pathological mechanism is operating in unilateral-
ly as well as in bilaterally cryptorchid boys. As Vermeulen
has described [18] we also found that whenever LH levels
were elevated FSH levels were increased, but more fre-
quently pathological FSH values and normal LH values
were observed. This suggests that in cryptorchid adults
there is impaired Leydig cell function only when a serious
impairment of tubular funtion exists [18]. Testicular dam-
age is proportional to the degree of hypothalamo-pituitary-
testicular axis insufficiency which had existed during the
prepubertal period. Sizonenko et al. [16] observed that
whereas basal FSH levels in both unilateral and bilateral
prepubertal cryptorchid boys were normal, peak levels after
LH-RH stimulation were significantly higher in prepubertal
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bilateral cryptorchids than in either normal controls or uni-
lateral cryptorchids. The authors interpreted this increase
as due to tubular damage. However, Job et al. [12] and
Cacciary et al. [1] as well as our group [5] were unable to
confirm these results. The interpretation of this discrepancy
may be explained by the findings of MacKellar et al. [14].
He recently reported an increase in the frequency of
orchiopexy in boys 2—10 years of age which is more than
twice what would have been expected according to the re-
ported incidences at age one [14].
Several suggestions may be put forward:

1. The difficulty of differentiating retractile from true un-
descended testes.

2. Secondary cryptorchidism following apparent complete
descent in infancy.

This second possibility is known to pediatricians and if
previously normal testes with normal histology re-ascend,
then an increase in FSH due to tubular damage may occur
and would explain the findings of Sizonenko et al. [16].
Thus two populations in cryptorchid boys may exist. How-
ever, the vast majority (80%) of all cryptorchid boys have
an impaired hypothalamo-pituitary-gonadal axis [5, 8].

As Lipschultz et al. [13] discovered, we also found that
although the mean sperm density in cryptorchid men was
only one-third of that of the normal population, the serum
testosterone level did not differ significantly from that of
the control group. Patients treated in childhood for crypt-
orchidism with orchiectomy had the same rate of sub-
normal sperm density as those who still retained their uni-
lateral undescended testis [19]. This makes production of a
harmful substance by the undescended testis to its con-
tralateral descended partner less likely.

The positive correlation between the biopsy findings
and sperm count suggests that the biopsy obtained during
childhood has a prognostic value. Moreover, the fact that
7 out of 1,331 cryptorchid boys had carcinoma in situ cells
in their gonads underlines the importance of performing
testicular biopsy [8]. Therefore, obtaining testicular biopsies
in cryptorchid boys because of their prognostic values and
the possibility to discover carcinoma in situ cells is highly
recommended, particularly because it has been shown that
performing small testicular biopsy in childhood during
orchiopexy has no adverse effect on the testis [11]. Finally
if the semi-thin sections for analysing the testicular biopsy
are used, it is possible to distinguish between true crypt-
orchid testes and retractile testes which have normal histolo-
gy and normal fertility chances, giving the surgeon verifica-
tion of the correct diagnosis [9].

Moreover, since it is possible to stimulate germ cells to
divide and increase their number, it is even more important
to perform a biopsy to influence the unfavourable fertility
prognosis in at least 30—40% of all cryptorchid boys [10].
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