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Plasma testosterone in preterm infants with
cryptorchidism
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SUMMARY Cryptorchidism is common in infants born preterm, yet the mechanism for its
occurrence is still debated. In a study of 21 premature babies with cryptorchidism at 18 months
post-term and 21 case matched controls, cryptorchid preterm infants failed to show the normal
rise in plasma testosterone in the first postnatal week. This rise is thought to relate to residual
maternal human chorionic gonadotrophin in the neonatal circulation. Infants with cryptorchidism
also failed to show the later testosterone surge in the second month which has been related to
endogenous gonadotrophin release. We speculate that inadequate stimulation of testosterone
release by human chorionic gonadotrophin in the fetus might contribute to the pathogenesis of
cryptorchidism in preterm infants. Our findings have implications for the medical treatment or

possible prophylaxis of undescended testes in premature babies.

Cryptorchidism has received considerable scientific
attention, yet its aetiology is still debated. Substan-
tial evidence supports the view that there is an
underlying disturbance of testosterone and gonado-
trophin secretion in this condition. 1-4 In normal
term and preterm infants, high concentrations of
plasma testosterone, close to adult values, are found
during the first postnatal week, in association with
residual human chorionic gonadotrophin in the
neonatal circulation.5 6 Subsequently, plasma testos-
terone concentrations fall, only to rise again in the
second month under the influence of an endogenous
surge in luteinising hormone.7 In cryptorchidism
this later surge in both luteinising hormone and
testosterone is diminished.1 2 Moreover, there is
evidence that from infancy to puberty, children with
undescended testes have reduced luteinising hor-
mone responsiveness to luteinising hormone releas-
ing hormone and reduced testosterone responsive-
ness to human chorionic gonadotrophin.8 9

Previous endocrinological studies on cryptorchid-
ism have focused primarily on infants born at full
term. We have reported a very high incidence of
cryptorchidism in premature babies at 18 months'
corrected age, reaching 19% in infants of less than
1000 g birth weight.'0 The aetiology of cryptorchid-
ism in this special, high risk group has received little
attention. In this study we have investigated plasma
testosterone concentrations during the first three
months postpartum in 21 preterm infants with
cryptorchidism and in 21 case matched controls.

Subjects and methods

The study population included 21 babies born
preterm, at a mean (SE) gestation of 30 (0.4) weeks,
who were found to have cryptorchidism at 18
months' corrected age. Clinical details of these
infants have been described.10 Ten subjects had
bilateral and 11 subjects unilateral cryptorchidism.
Venous blood samples from these infants were
available until they were discharged from hospital,
at a median age of 40 days (range 17-90). Samples
were taken at mean postnatal ages of 2 and 5 days,
and then weekly until discharge.
A further group of 21 control infants were

studied, each of whom had been matched carefully
with an index case for (in order of priority)
gestation, birth weight, duration of ventilatory
assistance and, in view of the evidence that photo-
therapy may induce gonadotrophin release,'1 the
cases were matched also for duration of photo-
therapy.
Venous plasma samples were collected, without

haemolysis, into cooled heparinised tubes, centri-
fuged at 4°C, frozen within 30 minutes of sampling,
and stored at -20°C. Plasma testosterone concen-
tration was measured in duplicate 60 tl samples, by
radioimmunoassay after extraction into diethyl
ether, using the method described by Wheeler and
Luther. 12 The sensitivity of the assay was 0 1 nmol/l.
The antiserum cross reacted with dihydrotestoster-
one (20%), but had negligible cross reactions with
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androstenediol, androstenedione, oestradiol, prog-
esterone, and cortisol.

Statistical analyses were performed using Stu-
dent's t test and, when data sets were highly skewed,
the Mann-Whitney rank sum test.

Results

Mean gestation, birth weight, days of mechanical
ventilation required, and days of phototherapy were
compared in index cases and controls, who were
closely matched for these factors; the results are
shown in the table.
The figure shows plasma testosterone concentra-

tions in index cases and controls at mean ages of 2
and 5 days, weekly from week two to six and beyond
week six (mean age 67 days; maximum 85 days). As
samples were not always available at all periods for
each subject unpaired t tests (or rank sum tests)
were used for statistical comparisons. The decrease
in sample numbers beyond week five resulted from

Table Mean (SE) birth weight, gestation, days of
mechanical ventilation, and days of phototherapy in 21
preterm infants with cryptorchidism diagnosed at
18 months' corrected age, and in 21 case matched case
controls without cryptorchidism

Index cases Controls
(n=21) (n=21)

Birth weight (g) 1318 (56) 1339 (56)
Gestation (weeks) 30 (0-4) 30 (0.3)
Ventilation (days) 4 (1) 4 (1)
Phototherapy (days) 3 (0-5) 4 (0.7)

0 10 20 30 40 50 60 70
Mean age (days)

Figure Plasma testosterone concentrations in preterm
infants with cryptorchidism diagnosed at 18 months'
post-term (closed squares) and in case matched infants
without cryptorchidism (open squares) at eightperiods
during the first three months postpartum. Asterisk indicates
significant differences between index cases and controls.

discharge of some subjects from hospital. In the last
period, six subjects in each group remained in the
study and the testosterone value for each subject
was the mean for samples taken beyond week six.
At 2 days, index cases had significantly lower

mean (SE) concentrations of plasma testosterone
than controls: 8-6 (1-5) compared with 15-7 (2-6)
nmolIl, p<001. In the controls a nadir in plasma
testosterone concentration had been achieved by 11
days with a highly significant fall in testosterone
values to 4-0 (04) nmol/l, p<0-001. In contrast, the
fall in plasma testosterone in the index cases over
this period to 5 0 (1.2) nmolIl did not reach
significance. In the controls, plasma testosterone
concentrations rose from the 11 day value to 8*0
(1-1) nmol/l in week five (p<0-001) and to 11-4 (1.5)
nmol/l beyond week six (p<0-001). The index cases,
however, showed no significant rise in plasma
testosterone concentration during this period.
Beyond six weeks, the difference in values between
index cases and controls-11-4 (1.5) compared with
7X1 (1 3)-reached significance (p<005).
No relationship was found between plasma testos-

terone concentrations and the duration of photo-
therapy in any of the postnatal groups studied.

Discussion

We have shown that preterm infants in whom
cryptorchidism was diagnosed at 18 months post-
term failed to develop the normal testosterone surge
in the second postnatal month. Thus preterm infants
with undescended testes appear to be similar in this
respect to full term infants with this condition.1 2
There have been no previous reports, however, in
either term or preterm infants with cryptorchidism,
on plasma testosterone concentrations in the period
immediately postpartum. We observed that preterm
infants with this condition showed no primary rise of
plasma testosterone, normally seen in both term and
preterm infants early in the first week after birth,5
and indeed seen in the case matched controls in this
study.
We have observed that, below 32 weeks' gesta-

tion, there is an abrupt rise in the incidence of
undescended testes.10 These data raised the ques-
tion of whether the aetiology of cryptorchidism in
preterm infants differed from that in infants born at
term. Our data suggest, however, that a diminution
of testosterone release is a consistent feature in
cryptorchidism, even if it occurs in the preterm
infant. It might be supposed that such reduced
testosterone secretion reflected a more general
immaturity of the Leydig cells or the hypothalamus-
pituitary-gonadal axis in babies born preterm. Yet
our matched controls showed an early rise in plasma
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testosterone concentration, and Forest and others
have shown that the surge in testosterone seen in the
second month is normally higher in preterm than in
term, male infants without undescended testes.S We
have considered the possibility that cryptorchidism,
at least in premature babies, may not be due to a
primary endocrine defect in the infant, but to a lack
of a stimulatory influence that should have occurred
in utero. Our data obtained on the second day
postpartum are relevant in this respect; the relatively
low concentrations of plasma testosterone im-
mediately after birth in babies with cryptorchidism
could imply that inadequate release of testosterone
induced by maternal chorionic gonadotrophin in
utero was the initial endocrine lesion. Further study
is required on perinatal endocrine interrelations in
premature babies to explore this hypothesis.
A number of investigators have advocated medical

treatment for cryptorchidism, though the efficacy of
this approach is debated.13 14 Gonadotrophin and
testosterone have been implicated in testicular
descent and, on this basis, treatment with luteinising
hormone releasing hormone has been used with
varying success. 1116 Systemic testosterone alone
results in testicular descent in primates,'7 and
human chorionic gonadotrophin has been used
successfully in cryptorchidism in man.18 We suggest
that the high incidence of undescended testes in
preterm babies, and our findings that their primary
and secondary rise in testosterone are diminished,
would make it logical to explore endocrine treat-
ment or prophylaxis in this special group.
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