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Clinical diagnosis of cryptorchidism
JOHN RADCLIFFE HOSPITAL CRYPTORCHIDISM STUDY GROUP*

SUMMARY We examined 3534 boys for cryptorchidism at birth, and, if present, again at 3
months of age. We compared Scorer's standard criterion for cryptorchidism, based on
measurement of the testis from the pubic tubercle, with the simpler criterion of whether the testis
was in the normal position, well down in the scrotum. At birth 210 (5-9%) boys were cryptorchid
by measurement and 220 (6.2%) by position. By 3 months of age the cryptorchidism rate was
identical (1.6%) whichever criterion was used. We therefore recommend that position be used
as the sole criterion for diagnosing cryptorchidism. There was a clear decrease in the
cryptorchidism rate with increasing birth weight. A testis that was undescended at birth was more
likely to descend spontaneously by 3 months the lower its position along the normal pathway of
descent. For a given position of the testis, cryptorchid babies weighing less than 2500 g had a
greater chance of spontaneous descent by 3 months than larger babies. An independent effect of
gestation is suggested; cryptorchid babies of less than 37 weeks' gestation were more likely to
have normally descended testes at 3 months than babies of longer gestation.

The incidence of cryptorchidism in the United
Kingdom has increased by more than 50% over the
past two decades.'1 In the only two definitive
surveys of the incidence of the condition' 3 the
diagnosis was based on measurement of the distance
between the pubic tubercle and the centre of the
testis as suggested by Scorer.4 Using results from the
first two years of a population based study in
Oxford,' we show that a more practical and equally
satisfactory definition of cryptorchidism can be
based solely on the position of the testis without
measurement. The same data are used to explore
prognostic factors for spontaneous descent after
birth.

Subjects and methods

All boys born between 1 November, 1984 and 31
October, 1986 in the John Radcliffe Hospital,
Oxford, to mothers resident in a defined area
around Oxford, were included in the study.' Before
screening, permission to approach patients for the

*Members of the Study Group were: PE Ansell, VJ Bennett, DM
Bone, DJ Bull, MB Jackson, LA Pike, MC Pike (Imperial Cancer
Research Fund Epidemiology Unit, Radcliffe Infirmary, Oxford);
CED Chilvers (Institute of Cancer Research, Sutton, Surrey);
NE Dudley, MH Gough, DM Griffiths, C Redman, A Senior,
AR Wilkinson (John Radcliffe Hospital, Oxford); A Macfarlane
(Oxfordshire Area Health Authority, Radcliffe Infirmary, Oxford).

study was obtained from all general practitioners
with patients in the study area.

In addition to the full examination by paediatric
staff, each boy was examined for cryptorchidism
during the first 24 hours of life by one of four
specially trained research nurses. Boys admitted to
the special care nursery were examined as soon after
birth as their medical condition allowed. 'Non-
white' babies and babies whose mothers either did
not speak English or had a severe psychotic illness
(two mothers) were not examined as part of this
study. The reason for this exclusion was that the
mothers of these babies would not be eligible for the
second stage of this study; an aetiological study of
cryptorchidism necessitating a personal interview
with the mother.

Altogether 3621 eligible boys were born alive in
the 24 months of the study and we examined 3559
(98%) of them soon after birth. Seventeen mothers
refused permission for their babies to be examined,
10 babies died, two very ill babies were transferred
to specialist hospitals, and 33 left the hospital before
being examined by the research nurse.
Of the 3559 boys examined at birth, 25 had major

congenital malformations: Down's syndrome (one),
Becker's multiple dystrophy (one), Freeman-
Sheldon syndrome (one), gut malformations (six),
heart defects (six), hydrocephalus (three), multiple
dysmorphic features (five), and spina bifida (two).
These boys were excluded from the study.
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The mothers of boys cryptorchid at birth (see
below) were asked before leaving hospital for
permission to visit them at home when the baby was

3 months old; premature babies were visited three
months after their expected date of delivery. At this
visit the boy was re-examined; if one of his testes
was still undescended, the boy was referred to a

special paediatric surgical outpatient clinic to con-

firm the diagnosis. The reason that 3 months was

chosen for the second examination is as follows:
histological studies have suggested that spermatogo-
nia counts in cryptorchid testes become abnormally
low at some time between the age of 6 months and 2
years.5 On the basis of this information and also the
fact that psychologically the least damaging time for
operation is either up to about 6 months of age or
after the age of 3,6 the decision was taken to
perform orchidopexies as early as possible. More-
over, Scorer's data had suggested previously that
most late descending testes do, in fact, descend
before 3 months of age.3 The rationale for examina-
tion at three months after the expected date of
delivery in premature infants is that these infants
have a very high rate of cryptorchidism but many of
the testes descend spontaneously. Although Scorer
does not suggest that cryptorchid testes in premature
babies descend after the third month,3 his data are

not strictly applicable to our series as very pre-
mature babies are now much more likely to survive.

In consultation with both paediatricians and
paediatric surgeons we attempted to reproduce
exactly the technique of examination and classifica-
tion used by Scorer.4 A testis was classified as

cryptorchid if the centre of the testis was less than 4
cm below the pubic tubercle (2-5 cm at the birth
examination for babies weighing under 2500 g). All
measurements were rounded down to the nearest
0-5 cm. Measurement was made after manipulation
of the testis into the lowest position along the
pathway of normal anatomical descent without
tension being applied. This definition of unde-
scended testis is precisely that adopted by Scorer,3

Group

and, for the purposes of this paper defines 'unde-
scended testis by measurement.' In addition to
recording these measurements of the testes, the
position of each testis was classified as follows:
normal (well down in the scrotum), high scrotal,
suprascrotal (palpable, in the line of normal descent
including the inguinal pouch, but not in the scro-

tum), non-palpable, and 'other'-ectopic (three),
neonatal orchidopexy before examination (one),
and position obscured by hernia or hydrocoele
(two). This classification forms the basis of our

definition of 'undescended testis by position', with
all except testes well down in the scrotum being
classified as undescended by this definition. Each
boy was classified at birth according to his worst
testis using each criterion separately. In only two
boys out of the 3534 was the worst testis by one

classification not the worst according to the alterna-
tive classification.

Statistical analysis was performed by the method
of Mantel-Haenszel for testing the joint signifi-
cance of differences in proportions in several two
by two tables.7 Tests for trend using the method
of Mantel were stratified by birth weight if appro-
priate.7

Results

At birth 210 (5-9%) of the 3534 boys included in the
study were found to have one or both testes
undescended by measurement; there were 220 boys
(6.2%) whose testes were undescended by position
(table 1). There were nine boys whose testes were

undescended by measurement but in a normal
position, and 19 boys whose testes were normal
according to measurement but positioned high in the
scrotum or worse.
At 3 months of age 221 (97%) of the 229 boys who

were born in the hospital and found to have an

undescended testis at birth by either definition were

re-examined. Of the remaining eight, one was

inadvertently missed (he was examined at 11 months

Table 1 Results of screening for cryptorchidism (November 1984-October 1986)

Birth weight (g) No of boys Cryptorchid at Cryptorchid at
examined at birth 3 months
birth

By measurement By position

No (RatellOO) No (RatelJOO) No (Rate/1OO)

<2000 70 37 (52.9) 38 (54.3) 7 (100)
2000-2499 110 12 (10-9) 20 (18-2) 3 (2-73)
-2500 3354 161 (4-8) 162 (4-8) 47 (1-40)

Total 3534 210 (5-9) 220 (6-2) 57 (1-61)
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and found to have both testes descended), one

moved out of the area, three withdrew consent for
further examination, and three children were not
examined because the mothers were considered
emotionally unsuitable for inclusion (all were educa-
tionally subnormal). After consultation with the
patient's general practitioner (or health visitor) all
of these eight children were considered to have
descended testes at 3 months and this has been
accepted in this paper.

Fifty seven of the boys we examined at 3 months
of age were found to be cryptorchid; all of these
boys were cryptorchid by both definitions. These 57
cases are shown by birth weight in table 1. The
overall cryptorchidism rate had declined to 1-6°/O
(57/3534): 1-4% (47/3354) in boys weighing more
than 2500 g at birth anid 5-6% (10/180) in boys
weighing less than 2500 g. These rates are very

similar to our preliminary findings. At birth and at
3 months there is a clear decrease in the cryptorchid-
ism rate with increasing birth weight (tests for trend,
all have p<0-0001). This decrease continues with
increasing birth weight into the highest birthweight
group (greater than 4000 g) for the at-birth results,
but not for the results at 3 months where there was

no further decrease after 2500 g.

Table 2 shows the number of boys cryptorchid at 3
months and the number cryptorchid at birth cross

classified by the measurement and position of the
boy's worst testis at birth. All testes 4 cm or more

from the pubic tubercle (or 2-5 cm or more for
babies weighing less than 2500 g) descended spon-
taneously by 3 months of age. The nine testes
classified as undescended by measurement at birth
but in an apparently normal position well down in

the scrotum were definitely descended at age 3
months. (In order to confirm the validity of Scorer's
definition of normal descent in small babies as those
having a measurement of more than 2-5 cm, we also
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re-examined 15 such babies whose worst testis was
between 2-5 and 3-5 cm from the pubic tubercle at
birth and in the normal position. All were de-
scended at 3 months.) As far as high scrotal testes are
concerned, there is no evidence that measurement
predicts descent: for babies weighing 2500 g or more
at birth a slightly higher proportion of those with a
more favourable measurement remained undes-
cended. Suprascrotal testes with a zero measure-
ment (at or above the pubic tubercle), however, had
less than half the chance of descending compared
with those that had a non-zero measurement,
although numbers are too small to show significance
(two-sided p=0-18). Overall, suprascrotal testes
with positive measurements do just as well as high
scrotal testes. Testes that are not palpable or 'other'
have a very high chance of remaining undescended
at 3 months; 36 out of 57 (63%) of these had not
descended spontaneously. There is a progressive
increase in the proportion of undescended testes at
birth that remain undescended at 3 months the
worse the original position (two-sided p<0-0001).
For a given position of the testis, babies weighing
less than 2500 g appear to have a greater chance of
spontaneous descent than larger babies (with the
exception of the anomalous figure of six out of 51 for
the larger babies with a suprascrotal testis that
appears to be much too low).
Table 3 shows the number of boys cryptorchid at 3

months and the number cryptorchid at birth (by
position) cross classified by gestational age and the
position of the worst testis at birth. We have
distinguished between suprascrotal testes with a
non-zero measurement and those at or above the
pubic tubercle. The measurable suprascrotal testes
are combined with those high in the scrotum. Babies
cryptorchid at birth and with a gestational age of 36
weeks or less are more likely to have descended
testes at 3 months than those with longer gestation;

Table 2 Proportion of boys with undescended testis at birth whose testis was still undescended at 3 moniths (No
undescended at 3 tnonthsINo undescended a! birth (%)) by birth weight and measurement and position at birth

Birtih Measiluremnenit Positioni ofwvorst testis
weighit (g) of worst

testis (c(n) Nornal HighI Supra- Not Other Total
scrotol scrotal palpatble

<25(H) 0 - / 5/19 (26) 2/5 (40) 1/2 (50) 8/26 (31)
<2-5 0/4 1/11 (9) 1/8 (13) / 0/0 2/23 (9)
>2 5 / 0/12 W/1 0/0 ()/13
Total 0/4 1/23 (4) 6/28 (21) 2/5 (40) 1/2 (50) 10/62 (16)

>2500 0 - / 4/2(0 (2(0) 3(1/46 (65) 2/3 (67) 36/69 (52)
<2-5 0/0 1/12 (8) 2/26 (8) / 1/1 (100) 4/39 (10)
>2-5-3.5 0/5 7/43 (16) ()/5 - ()/() 7/53 (13)
4>4) -1- (0/6 - -1 0/1 ()/6
Total ()/ 8/61 (13) 6/51 (12) 30/46 (65) 3/4 (75) 47/167 (28)
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Table 3 Proportion of boys with undescended testes at birth whose testis was still undescended at 3 months (No
undescended at 3 months/No undescended at birth (%)) by birth weight, gestational age, and position at birth

Birth Gestational age Worst testis
weight (g) (weeks since

last menstrual Measurable* Not Not Other Total
period) measurablet palpable

<2500 <36 1/21 2/15 2/4 1/2 6/42 (14)
37-38 0/7 2/2 0/1 (/0 2/10 (20)
B_>39 1/4 1/2 0/0 (/0 2/6 (33)
Total 2/32 (6) 5/19 (26) 2/5 (40) 1/2 (50) 10/58 (17)

B2500 <36 0/7 0/1 0/1 (/0 0/9
37-38 2/26 2/9 9/14 3/3 16/52 (31)
-39 8/59 2/10 21/31 (/1 31/101 (31)
Total 10/92 (11) 4/20 (20) 30/46 (65) 3/4 (75) 47/162 (29)

All Total 12/124 (10) 9/39 (23) 32/51 (63) 4/6 (67) 57/220 (26)

*High scrotal testes plus suprascrotal with non-zero measurement.
tSuprascrotal testes with zero measurement.

six out of 42 (14%) babies under 2500 g at birth and
with a gestational age of less than 37 weeks were still
cryptorchid at three months compared with four out
of 16 (25%) of those with longer gestation. Among
the larger babies, none with a gestational age of less
than 37 weeks was still cryptorchid at 3 months
compared with 31% of babies with gestational ages
of 37 weeks or more (two-sided p=0054).
We also compared those undescended testes which

could be brought to a lower position under tension
than that attained without tension, with those which
could not be drawn down further under tension.
There was no consistent difference in the propor-
tions descending spontaneously between those that
could be drawn to a lower position under tension
and those that could not (data not shown).
Discussion

At birth 210 (5.9%) babies had an undescended
testis by measurement, 220 (6.2%) by position, and
229 babies by one or both criteria. By the age of 3
months, however, all but 57 of these testes had
descended spontaneously. None of the boys cryptor-
chid by only one criterion was cryptorchid at 3
months.
Although the research nurses working on this

study have been trained together so that their
interobserver disagreement in measurements is ex-
tremely low, in our experience other observers have
considerable problems with these measurements.
For this reason the use of precise measurements,
except in a research project such as this, are unlikely
to be reliable. As we have shown that equivalent
results are obtained at 3 months whether measure-
ment or position is used as the criterion for
cryptorchidism and that the differences at birth are

few, we would recommend that position is used as
the criterion for defining cryptorchidism-namely,
whether the testis is or is not well down in the
scrotum.
The lower the testis along the path of normal

descent at birth, the higher the chance that that
testis will descend spontaneously by 3 months of
age. In particular the two groups of testes that we
have described as suprascrotal may be distinguished:
those that are effectively at the pubic tubercle (that
is, zero measurement) and those that are definitely
below it. Those at the pubic tubercle have half the
chance of those nearer the scrotum of descending
spontaneously, and the latter group are as likely to
descend as high scrotal testes. This justifies our
amalgamation of these two groups in table 3.
The data shown in table 1 confirm Scorer's

observation that the lower the birth weight, the
higher the incidence of cryptorchidism.4 This result
holds even though we examined premature babies
three months after their expected delivery date
rather than according to their chronological age; this
allowed extra time for the testes of these very small
babies to descend spontaneously.
Although the numbers in this study are very

small, an effect of gestational age in addition to birth
weight is suggested by the results shown in table 3:
the testes of cryptorchid babies of less than 37
weeks' gestation are more likely to descend by the
age of 3 months than in babies of longer gestation.

This study would not have been possible without the help of all the
mothers who allowed us to examine their babies, the midwives at
the John Radcliffe Hospital, and the general practitioners of
Oxford. We thank Betty Lloyd for manuscript preparation. The
Institute of Cancer Research receives support from the Cancer
Research Campaign and the Medical Research Council.
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