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Abstract
A total of 7441 boys were examined for cryp-

torchidism at birth and, if present, again at
3 months of age. After excluding boys with
severe congenital malformations noted at
birth, the cryptorchidism rates at 3 months in
babies weighing <2000 g, 2000-2499 g, and
¢2500 g were 7-7%, 2-5%, and 1-41% respec-

tively. The overall rate was 1-55%. The cryp-

torchidism rate at birth had increased by 35-1%
and at 3 months by 92-7%, over Scorer's rates
in the 1950s. Part of these increases may be
attributable to differences in neonatal morta-
lity, but the increases in babies weighing 2500 g
or more of 50-2% at birth and 77-4% at
3 months are unlikely to be overestimates. At
birth 1-92% of boys had bilateral cryptorchi-
dism and 3 0% unilateral cryptorchidism. Boys
with cryptorchidism at 3 months were more
likely to have hypospadias, a small scrotum,
and poor scrotal rugation compared with boys
having normally descended testes at birth.
Factors predicting descent by 3 months in
babies cryptorchid at birth are birth weight,
laterality and scrotal size, babies with low
birth weight, bilateral cryptorchidism, and
normal scrotal size being more likely to have
normally descended testes by 3 months.
Descent by 3 months was more likely the
lower the testis along the normal pathway of
descent. The orchidopexy rate at an average
age of 3 years was 1-24%. This is substantially
lower than in other series and lower than our
estimated rate of 2-9% using Hospital In-
Patient Enquiry data for England and Wales.

Some 10% of patients with testicular cancer
have a history of cryptorchidism, and epidemio-
logical evidence suggests that there are underly-
ing factors common to both conditions.'
Undescended testis is also closely associated
with infertility. 2 Neither the extent of the risk
of testicular cancer nor the extent of infertility
appears to be affected by correcting the cryptor-
chidism. 1-3 Cryptorchidism is thus an important
congenital defect, and there is evidence from
data on orchidopexy rates from the Hospital In-
Patient Enquiry for England and Wales that its
incidence may have doubled between 1965 and
1985.4 This increase in orchidopexy rates may,
however, only demonstrate that boys with
retractile rather than truly cryptorchid testes are
being operated on, possibly unnecessarily.

In a study in the late 1950s of over 3000
babies delivered in a hospital in west London
and followed up to 1 year of age, Scorer found
that the incidence of undescended testis was

about 0-8%.5 We have examined a four year
cohort of babies born between 1984 and 1988 in
order to discover whether the incidence of
undescended testis has changed since the late
1950s, and to investigate risk factors for the
condition. A preliminary report on the incidence
findings for the subcohort born between
November 1984 and October 1985 has been
published.6 This paper describes the incidence
findings in the complete four year cohort.

Subjects and methods
Full details of subjects and methods have been
previously described.6 An abbreviated descrip-
tion including the essential information is given
here.

All babies born between 1 November 1984
and 31 October 1988 to mothers resident in a
defined area (the study area) within the boun-
daries of the Oxfordshire Health Authority were
included in the study. Almost all (98 2%) of the
babies were born in the John Radcliffe Hospital,
Oxford.

EXAMINATION
In addition to the usual examination by paedia-
tric staff, each boy born in the John Radcliffe
Hospital was examined for cryptorchidism
during the first 24 hours of life by one of four
specially trained research nurses. Special atten-
tion was paid to standardising the examination
technique. The position of the testis in the
scrotum was noted after manipulation of the
testis into the lowest position along the pathway
of normal anatomical descent without tension
being applied. 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 scrotum), non-
palpable, and 'other'-ectopic, neonatal orchi-
dopexy (that is, during the first few days of life)
before examination, position obscured by hernia
or hydrocoele, and scrotum too badly bruised
following breech delivery to be certain of
position. 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 defmi-
tion.

In order to compare our results with those of
Scorer' we also attempted, in consultation with
both paediatricians and paediatric surgeons, to
reproduce exactly his technique of examination
and classification.7 A testis was classified as
'cryptorchid by measurement' if the centre of
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Ctyptorchidism: a prospective study of 7500 consecutive male births, 1984-8

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 measure-
ments were rounded down to the nearest 0 5 cm.
Measurement was made, as above, after mani-
pulation of the testis into the lowest position
along the pathway of normal anatomical descent
without tension being applied. This definition
of undescended testis is precisely that adopted
by Scorer.5
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 were

not examined as part of this study. In practice
we attempted to examine all boys born at the
hospital. If a boy with cryptorchidism was

found who was for any reason ineligible for the
study, the general practitioner was informed
and asked to arrange further follow up. These
cases are not considered further here.

Boys cryptorchid at birth by either definition
were examined at home by one of the four
research nurses 3 months after their expected
date of delivery. At this 3 month visit the boy
was re-examined as above; if after manipulation
a testis was still undescended by either definition
the boy was referred to a special paediatric
surgical outpatient clinic for final assessment.
This assessment was made using the criterion
that a descended testis must be able to be
manipulated into the bottom of the scrotum and
remain there without tension being applied-
that is, the same definition as cryptorchid by
position.

Babies born in the John Radcliffe Hospital
who were not examined at birth were examined
at home 3 months after their expected date of
delivery, as were those boys born outside the
hospital who were resident within the study
area. At 3 months of age a sample of 393 babies
with normally descended testes at birth were

also re-examined.
In all except table 2 and table 5, the assess-

ment of the testes is by position at birth and by
final assessment at the paediatric clinic at
3 months. In table 2, which compares Scorer's
data with ours,5 the testes are assessed by
measurement. A few babies (n= 13) had already
had an orchidopexy by 3 months; these babies
were assumed to be cryptorchid by position and
by Scorer's definition at 3 months. All 13 boys
had been examined at birth and 12 were

cryptorchid at birth by either definition; mea-

surements were not recorded for one baby with
a torted testis operated on within 24 hours of
birth and this baby is treated as cryptorchid at
birth also.

STATISTICAL METHODS
Differences in binomial proportions (2 x 2 tables)
were tested for statistical significance (p values)
by Fisher's exact test.8 The method of Mantel
and Haenszel was used for testing the joint
statistical significance of differences in propor-
tions in multiple 2 x 2 tables.8 Quoted p values
are one sided unless otherwise noted; p values
are one sided for comparison of cryptorchidism

rates over time, as the question posed before the
study was whether the rate of cryptorchidism
had increased. Approximate confidence limits
for the adjusted overall proportion ofcryptorchid
boys at the 3 month examination were calculated
assuming large sample normality with the
separate variances of the birthweight specific
proportions estimated in the standard manner.

In order to compare our cryptorchidism rates
with those reported by Scorer for the 1950s,5
both sets of rates were adjusted to the 1980
birthweight distribution9 as described in
Chilvers and Pike.'
The method of Walter and Elwood was used

to test for seasonal variation in rates of cryptor-
chidism by month of birth.'0

Results
INCIDENCE
A total of 7733 eligible boys were born alive in
the study area in the 48 months of the study;
7594 (98 2%) of them in the John Radcliffe
Hospital, and 7441 (96-2% of eligible boys, and
98-0% of the eligible boys born in the John
Radcliffe Hospital) were examined soon after
birth (at-birth examination). One hundred and
fifty three eligible babies born in the John
Radcliffe Hospital were thus not examined at
birth: 25 mothers refused permission for their
babies to be examined, three mothers were too ill
to give consent, 18 babies died, two ill babies
were moved to another hospital, and an addi-
tional 105 babies left the hospital before being
examined.

Forty one of the 7441 boys examined at birth

Table I Results of screening for neonatal undescended
testis: boys examined in the John Radcliffe Hospital,
November 1984 to October 1988

Birth weight No Cryptorchid*
(g) examined

at birth At birth At 3 months

No Rate (%) No Rate (%)

(a) Excluding boys with severe congenital abnormalities noted at
birth:

<2000 130 59 45 4 10 7-7t
2000-2499 238 32 13-4 6 2 5

>2500 7032 270 3-8 99 141f
Total 7400 361 49 115 155

(b) Including boys with severe congenital abnormalities noted at

birth:
<2000 134 63 47-0 10 7-5§
2000-2499 246 37 15-0 8 3-311

:2500 7061 276 3-9 100 1-42¶

Total 7441 376 51 118 1-59

'Cryptorchid by position: cryptorchidism present at 3 months
decided at special paediatric surgical outpatient clinic.

tTwo boys declared by their general practitioner as having
descended testes assumed to have descended testes by our
criteria.

tOne boy who left the area assumed to have descended testes and
four boys declared by their general practitioner as having
descended testes assumed to have descended testes by our
criteria.

§Two boys declared by their general practitioner as having
descended testes and three boys with severe congenital
abnormalities assumed to have descended testes by our criteria
(see text).

IlTwo boys with severe congenital abnormalities assumed to have
descended testes by our criteria (see text).

¶One boy who left the area assumed to have descended testes,
four boys declared by their general practitioner as having
descended testes, and one boy with a severe congenital
abnormality assumed to have descended testes by our criteria
(see text).
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4John Radcliffe Hospital Ctyptorchidism Study Group

were known at the time ofour initial examination
to have a severe congenital malformation (des-
cribed later). Of the 7400 remaining boys
examined at birth, 361 (4-9%) were found to
have one or both testes undescended by position;
table la shows the results of this examination by
the birth weight of the babies. Fifty nine
(45 4%) of the 130 babies weighing less than
2000 g were cryptorchid, as were 32 (13-4%) of
the 238 babies weighing between 2000 and 2499
g, and 270 (3-8%) of the 7032 babies weighing
2500 g or more. At 3 months of age 354 (98- 1%)
of the 361 boys who were born in the John
Radcliffe Hospital and found to have an un-
descended testis at birth were re-examined (the
families offour of the remaining babies withdrew
consent for further examination, one family had
moved away, and two mothers were educa-
tionally subnormal and were not reapproached);
115 were found to be cryptorchid after examina-
tion at the special clinic (3 month examination;
table la). The general practitioners or health
visitors, or both, of the six families who either
withdrew permission at 3 months or where the
mother was educationally subnormal, reported
that the testes of all six babies had descended
since leaving hospital. The cryptorchidism rate
at 3 months (table la) was calculated on the
assumption that all seven boys not examined by
us at 3 months had descended testes. The
overall cryptorchidism rate had declined to
1-55% (115/7400): 7-7% (10/130) in boys weigh-
ing less than 2000 g at birth, 2 5% (6/238) in
boys weighing between 2000 and 2499 g, and
1-41% (99/7032) in boys born weighing 2500 g
or more. After further subdivision into seven
groups by birth weight (<1000 g, 1000-1499,
etc to ¢3500), tests for trend in cryptorchidism
rates by birth weight were highly significant (at
birth: X21=312 3, p<00001; at 3 months x2 =

9-2, p=0-002). Table lb includes babies with
severe congenital malformations: the cryptor-
chidism rate at 3 months increases from 1-55%
to 1-59%.
We also examined at 3 months of age 98

(93-3%) of the 105 babies who were born in the
John Radcliffe Hospital but who left the hospital
before being examined, and 121 (87-1%) of the
139 babies born outside the hospital. (None of
these 244 babies had a severe congenital abnor-
mality and all weighed more than 2500 g at
birth.) The families of the remaining seven
babies born in the John Radcliffe Hospital had
moved away. Of the remaining 18 babies born
outside the hospital four had moved away, and
the families of 14 refused consent for examina-
tion. All 25 babies were reported as having
descended testes by their general practitioners;
these babies are assumed to have descended
testes at 3 months. A total of 7644 babies
without a severe congenital abnormality noted
at birth, 99-4% of the 7692 such babies eligible
for the study, were thus effectively screened at
3 months of age and 116 (1-52%) had an
undescended testis. The cryptorchidism rates in

babies weighing less than 2000 g, 2000-2499 g,
and 2500 g or more at birth were 7-7% (10/130),
2-5% (6/238), and 1-37% (100/7276) respectively;
these results are virtually identical with those in
table la.

Table 2 Comparison of rate (%) of cryptorchidism* found
at screening by Scorer (circa 1955) and in boys examined at
the Jtohn Radcliffe Hospitalt
Screening Scorer4 Present study;t Increasef
examination
and birth
weight
(g)

At birth:
<2500 21-0 (63/300) 22-8 (84/368) 8-7
>2500 2-7 (90/3312) 4-1 (287/7032) 50-2
All 4-2 (153/3612) 5-0 (371/7400) 18-4

Adjustedll 4-0 (3-4 to 4-6) 5-4 (4-8 to 5-9) 35-1

At 3 months:
<2500 1-74 (5/288) 5-2 (19/368) 197-4
¢2500 0-91 (30/3312) 1-61 (113/7032) 77-4
All 0-97 (35/3600) 1-78 (132/7400) 83-5

Adjustedll 0-96 (0-64 to 1-28) 1-85 (1-53 to 2 2) 92-7

'Cryptorchid by measurement.
tExcluding boys with severe congenital abnormalities noted at
birth.
tFigures in parentheses are: number of babies with an
undescended testis/number examined.
5Increase in rate from Scorer to present study.
I[Adjusted to the 1980 national birthweight distribution (95%
confidence intervals).

COMPARISON WITH 1950 S RATES
For comparison with the rates reported by
Scorer, cryptorchidism must be defined in
terms of measurement (see methods). Table 2
shows our results by measurement; nine babies
had the position of their testes noted at birth but
no measurement of the testes were recorded. All
nine had descended testes by position and we
have made the, most probable assumption that
they had descended testes by measurement.
This assumption also ensures that we have not
biased our results upwards. Babies who had an
orchidopexy before measurement at birth or at
3 months are assumed to be cryptorchid by
measurement. The babies not measured at
3 months but reported either by the research
nurses or their general practitioner or health
visitor to have descended testes are assumed to
have measurements greater than 4 cm; this
assumption again ensures that we have not
biased our results upwards. Babies with mea-
surements greater than 4 cm (or 2-5 cm in those
weighing less than 2500 g) at birth were
assumed to have normally descended testes at
3 months as would have been the case in
Scorer's study.5 The criteria used for definition
of cryptorchidism are precisely those adopted
by Scorer5 and the numbers for the John
Radcliffe Hospital do not agree completely with
those in table la. The overall incidence of
cryptorchidism by measurement at birth
(adjusted to the 1980 national birthweight
distribution) has increased from 4-0% to 5-4%
(an increase of 351- %, p=0-0006) since the mid-
1950s: an 8-7% increase in babies weighing less
than 2500 g at birth and a 50-2% increase in
heavier babies. At 3 months of age the adjusted
rate has increased from 0-96% to 1-85%, an
increase of92-7% (p=0-0002): a 197-4% increase
in babies weighing less than 2500 g and a 77-4%
increase in heavier babies.

BOYS WITH SEVERE CONGENITAL MALFORMATIONS
AT BIRTH
As noted above, 41 boys identified at birth as
having severe congenital abnormalities were
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Table 3 Results of3 month examination for undescended testes by birth weight and whether unilateral or bilateral: all boys
examined in theJohn Radcliffe Hospital, November 1984 to October 1988*

Birth weight No No of bilateral undescended testes at birth Proportion No ofunilateral undescended testes at birth Proportion
(g) examined descended descended

At Unilateral Bilateral (%)t At Unilateral Bilateral (%)t
birth at 3 months at 3 months birth at 3 months at 3 months

(%)t
<2000 130 40 4 2 85 0 19 3 1 790
2000-2499 238 11 1 0 90 9 21 4 1 76-2
>2500 7032 91 12 13 72 5 179 71 3 587

Total 7400 142 (1-92%) 17 (0 23%) 15 (0 20%) 77-51 219 (3 0%) 78 (105%Yo) 5 (0 07%) 62-1t

'Excluding boys with severe congenital abnormalities noted at birth.
tPercentage of boys with undescended testes at birth whose testes were descended at 3 months.
tTest for difference in proportions of bilateral and unilateral undescended testes at birth whose testes were descended at 3 months,
adjusted for birth weight: X2i=5 5 two sided p=0-02.

born alive at the John Radcliffe Hospital during
the study period. This will be an underestimate
of the total number of major malformations as

some, for example congenital heart disease, may
only be apparent some time after birth. These
41 babies are excluded from all tables except
table lb. All 41 babies were examined at birth
and nine of the 15 found to be cryptorchid at
birth were examined at 3 months. The family
situation of the six babies who were cryptorchid
at birth who were not examined at 3 months was

such that further examination could not be
justified. In table lb these are assumed to be
descended. Thirty three babies had malforma-
tions which are almost certainly identifiable at
birth and may be regarded as a complete ascer-

tainment. The incidence of cryptorchidism at
birth in this group is 42-4% (14/33), clearly
significantly greater than in boys without such
congenital malformations. Their incidence of
cryptorchidism at 3 months (at least 6- 1%
(2/33)) is also increased. A second group of eight
babies had abnormalities many of which may be
missed at birth: for those whose malformations
were recognised at birth, the cryptorchidism
rate both at birth and at 3 months is 12-5%
(1/8).

LATERALITY
Of the 7400 boys without a severe congenital
malformation born in the John Radcliffe
Hospital, 142 (1-92%) had bilateral cryptor-
chidism at birth and 219 (3 0%) unilateral
cryptorchidism at birth (table 3). In the latter
group 52-1% (114/219) had left sided and 47 9%
(105/219) right sided cryptorchidism. In each
birthweight category the proportion descending
by 3 months was greater for babies with
bilateral cryptorchidism at birth than for babies
with unilateral cryptorchidism at birth. At
3 months of age the bilateral cryptorchidism
rate was 0-27% ((15+5)/7400) and the unilateral
cryptorchidism rate was 1 -28% ((17+78)/7400).
Of the 95 babies with unilateral cryptorchidism
at 3 months 50 5% (48/95) had left sided and
49-5% (47/95) right sided cryptorchidism. At
3 months of age 77-5% (110/142) of those with
bilateral cryptorchidism at birth and 62- 1%
(136/219) ofthose with unilateral cryptorchidism
at birth had descended testes (test for difference
in proportions descending adjusting for birth
weight: two sided p=0 02). Of the 142 babies
with bilateral cryptorchidism at birth, 12-0%
(17/142) had one undescended testis at 3 months

while 10-6% (15/142) still had bilateral cryp-
torchidism. It should be noted that 2-3% (5/219)
of the babies with unilateral cryptorchidism at
birth had bilateral cryptorchidism at 3 months.

OTHER ABNORMALITIES OF GENITALIA
The relationship between cryptorchidism and
other abnormalities of the genitalia is shown in
table 4. In a few instances the examination was
incomplete; in these cases it has been assumed
that the babies were normal. Although few
hernias were noted at birth (two out of the 7039
babies whose testes were descended, none of the
246 with late descending testes, and four of the
115 babies cryptorchid at 3 months), by
3 months of age 5 0% (12/238) of boys with late
descending testes examined at 3 months, 13-9%
(16/115) of boys cryptorchid at 3 months and
1-27% (5/393) of control babies examined at
3 months had a hernia. Although hydrocoeles
appear to be related to late descending testes
there is no apparent relationship with cryptor-
chidism at 3 months. There is a clear relationship
between hypospadias and cryptorchidism:
three times as many cryptorchid babies had
hypospadias than those with normally
descended testes (5-2% (6/115) v 1-56%
(110/7039), p<0 05). The scrotum was
observed to be small in 43- 1% (106/246) of boys
cryptorchid at birth only and in 55-7% (64/115)
of boys cryptorchid at 3 months (both p<0 05,
two sided tests, for comparison with boys with
normally descended testes). Scrotal rugation
was described as poor more often in boys with
undescended (8-7%) or late descending (5-7%)
testes than in boys with normally descended
testes (0- 14%) (both p<005).

Table 4 Relationship between cryptorchidism and other
characteristics recorded at birth: boys examined at J3ohn
Radcliffe Hospital. ' Results are number (%)

Descended Undescended
(n= 7039)

At birth only At 3 months
(n=246) (n= 115)

Hernia 2 (0 03) 0 (0) 4tf (3 5)
Hydrocoele 599 (8-5) 351 (14 2) 7t (6-1)
Hypospadias 110 (1-56) 6 (2-4) 65 (5-2)
Small scrotum 251 (3-6) 1061 (43 1) 64tf (55-7)
Poor scrotal rugation 10 (0 14) 14t (5 7) 10§ (8-7)

Excluding boys with severe congenital abnormalities at birth.
tTwo sided p<005 for difference between those undescended at
birth only compared with those undescended at 3 months.
1Two sided p<0 05 for difference between those descended at
birth compared with those undescended at birth only.
5Two sided p<0O05 for difference between those descended at
birth compared with those undescended at 3 months.
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8John Radcliffe Hospital Ctyptorchidism Study Group

Table S Proportion of boys examined at the3ohn Radcliffe Hospital with undescended testes at birth whose testes were still
undescended at 3 months by assessment at the special paediatric clinic by birth weight and measurement and position at birth.
Results are undescended testes at 3 monthslundescended testes at birth (%)

Birth weight Measurement Position ofworst testis at birth
(g) ofworst

testis at Normal High scrotal Suprascrotal Not palpable Other Total
birth (cm)

<2500 0 -l- -/- 6/30 (20 0) 6/12 (50-0) 1/2 (50-0) 13/44 (29 5)
<2-5 0/4 2/26(7 7) 1/10(10-0) -/- 0/0 3/40(7 5)
¢2 5 -/- 0/10 0/1 -1- 0/0 0/11
Total 0/4 2/36(56) 7/41(17 1) 6/12(500) 1/2(50-0) 16/95(16-8)

¢2500 0 - - 11/30(36 7) 72/110(65-5) 4/11(36 4) 87/151(57-6)
<2 5 0/2 1/15 (6-7) 2/30 (6-7) -- 1/1 (100-0) 4/48 (8 3)
2 5-3-5 0/23 8/60(13-3) 0/5 -1- 0/0 8/88(9-1)

¢4-0 -/- 0/8 -/- -/- 0/0 0/8
Total 0/25 9/83 (10-8) 13/65 (20 0) 72/110(65-5) 5/12 (41-7) 99/295 (33 6)

*Excluding boys with severe congenital abnormalities noted at birth. Nine babies had measurements missing at birth.

ASSESSMENT OF CRYPTORCHIDISM BY
MEASUREMENT, POSITION, AND ASSESSMENT OF
SCROTUM
The ascertainment of cryptorchidism was made
by position of the testes and by measurement as
described and used by Scorer.5 At birth 19 boys
were judged to be cryptorchid by position only,
29 by measurement only, and 342 by both
criteria.

Table 5 shows the proportions of boys with
undescended testes at birth (judged by measure-
ment or position) whose testes were still un-
descended at 3 months (judged by assessment of
position at the special paediatric clinic). All
babies with testes in a normal position had des-
cended testes at 3 months regardless of mea-
surement. High scrotal testes with normal
measurements were all descended at 3 months.
Those with suprascrotal testes and zero mea-
surement at birth (at or above the pubic
tubercle) were less likely to descend than those
with a non-zero measurement (71-7% (43/60) v
93-5% (43/46)). Impalpable or other testes
(ectopic, n=6; neonatal orchidopexy before
examination, n= 1; position obscured by hernia
or hydrocoele, n=3; and scrotum too badly
bruised after breech delivery to be certain of
position, n=4) were the least likely to descend
with 61-8% (84/136) still undescended at
3 months.

Scrotal size is an important predictor of late
descent in unilateral cryptorchidism (table 6).
Boys with unilateral cryptorchidism at birth who
had a small scrotum on one side only, were
much less likely to have their testes descend by
3 months than boys who had a scrotum of
normal size or a small scrotum on both sides

Table 6 Proportion of boys examined at the John Radcliffe Hospital with undescended
testis at birth whose testes were still undescended at 3 months. Figure are undescended testes at
3 monthslundescended testes at birth (%)'

Unilateral undescended testis at birth Bilateral undescended testes at birth

Scrotal size:
Normal 40/128 (31-3) 11/63 (17 5)
Small, one side 29/47 (61-7) 2/4 (50-0)
Small, both sides 14/44 (31-8) 19/75 (25 3)

X22= 14 4, p<0001 y* 2=299, p=0 22

Scrotal rugation:
Normal 78/207 (37-7) 27/130 (20 8)
Poor, one side 4/9 (44-4) 1/1 (100 0)
Poor, both sides 1/3 (33-3) 4/11 (36-4)

Normal v poor Normal vz poor
X21=0-001, p=0 98 Fisher's exact lest: p=0 20

'Excluding boys with severe congenital abnormalities noted at birth.

(X12= 14-4, p<0001). In babies with unilateral
cryptorchidism at birth, out of 47 with a small
scrotum on one side 46 were on the same side as
the undescended testis. There was also some
evidence that the testes of babies with bilateral
cryptorchidism and a small scrotum were less
likely to descend, although the differences were
not statistically significant. Scrotal rugation did
not predict descent.

SEASONALITY
The distribution of month of birth of boys with
cryptorchidism at 3 months and boys with late
descending testes was examined. For cryptor-
chidism at 3 months there is some heterogeneity
between the months (X2i =20-3, p=004) with
higher than expected numbers in January,
April, and particularly in September. There is
no evidence of a cyclic pattern. There are higher
than expected numbers of boys with late des-
cending testes born in November, December,
and January. There is evidence of heterogeneity
(X211=27T8, p=0-004) and of a cyclic pattern
(X22= 1-1, p=0-004).

FOLLOW UP
All babies born in the John Radcliffe Hospital
with cryptorchidism confirmed at 3 months
have been followed up to July 1989. At that
time 73 9% (85/115) of such babies had had an
orchidopexy, 16-5% (19/115) were borderline
and still under review, and 9-6% (11/115) were
considered to have normally descended testes.
At 9 months of age 187 of the 246 babies with

late descending testes were re-examined by one
of the research nurses. Of the babies examined
38-0% (71/187) had testes that were not fully
descended by position. Twelve of these were
referred to paediatric surgeons either because
the testes could not be manipulated into the
scrotum or because considerable tension was
necessary in order to do so; three have had
orchidopexies, five are still under observation,
and four have been discharged.
Four (0-06%) of the 7039 babies with normally

descended testes at birth are known to have had
an orchidopexy: one had an incarcerated
inguinal hernia at 3 months, one had torsion of
the right testis at 3 months and had a right
orchidectomy and left sided orchidopexy, one
had an orchidopexy at 15 months and a small

896

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.67.7.892 on 1 July 1992. D

ow
nloaded from

 

http://adc.bmj.com/


Cryptorchidism: a prospective study of 7500 consecutive male births, 1984-8

dysplastic testis was found, and one had an

orchidopexy at age 3 which, on review, may

have been unnecessary.

In total 92 babies (85 cryptorchid at
3 months, three late descenders, and four
judged by us to be normal at birth) are known to
have had a orchidopexy. The orchidopexy rate
is, therefore, 1x24% (92/7400) at average age

3 years.

Discussion
In a previous report we recommended that the
diagnosis of cryptorchidism should be made on

the basis of position rather than measurement,
and noted the close agreement between assess-

ment by measurement and position. " The
assessment by measurement reported here does,
however, allow direct comparison with Scorer's
study carried out in the 1950s.5
Our results and those of Scorer are not

exactly comparable for a number of reasons:
(1) For at least part of the time during which

Scorer conducted his study he examined still-
births7; these were apparently almost all low
birthweight (<2500 g) babies and their incidence
of cryptorchidism was undoubtedly high.
Estimates of numbers of stillbirths expected in
Scorer's cohort suggest, however, that stillbirths
were omitted from later reports.5 12 We did not
examine stillbirths. This would inflate his figures
relative to ours. In the 1950s many 'low risk'
babies were born at home. This would also
inflate Scorer's figures relative to ours.

(2) There was a significant neonatal mortality
(12 deaths) in cryptorchid low birthweight
babies in Scorer's study population (figures for
low birthweight babies not cryptorchid at birth
are not given). Scorer's 3 month examination
result for low birthweight babies might have
been as high as 5-7% ((5+12)/300) if these
neonatal deaths had been prevented.

(3) Scorer's results may include babies with
severe congenital malformations noted at birth.
This would inflate his figures relative to ours.

It appears therefore that we can be relatively
confident that the 77-4% increase at 3 months
shown in table 2 for babies weighing over 2500 g

at birth is well founded, and it may be an

underestimate. For lighter babies there may

have been no 'biological' increase at all over the
period.
The only recent UK series that is comparable

in terms of methods of ascertainment is that of
Morley and Lucas.'3 They carried out an

examination at 18 months of babies weighing
less than 1850 g at birth and their figure of 9 9%
is higher than our figure of 7-7% at 3 months for
slightly larger babies (<2000 g). Other UK
studies use routinely collected statistics and
report much lower rates. Campbell et al using
data from the Scottish Morbidity Register
reported a rate in neonates of 14%, 4 but
Boggis and Rowlatt have pointed out that only
1/5 boys having an orchidopexy have cryptor-

chidism detected at birth.'5 We shall discuss
later the possible reasons for the discrepancy
between cryptorchidism rates and orchidopexy
rates. Swerdlow and Melzer,'6 using data from
the England and Wales congenital malformation

notification scheme, report a cryptorchidism
rate of only 0 13%. The congenital malformation
scheme is, however, known to greatly under-
ascertain 'minor' congenital malformations.

Elsewhere, a cryptorchidism rate at birth of
4-1% was reported by Buemann et al'7 in
Denmark, at 9 months of age a rate of 3-3% was
reported in West Germany,'8 and at 5 years of
age, a rate of 4-1% was reported in New
Zealand.'9 By the age of 9 years 3-7% (16/429)
of the New Zealand series had had an orchido-
pexy.

LATERALITY

At birth 39-3% of babies with cryptorchidism
had both testes undescended compared with
17-4% at 3 months. A higher proportion of
cryptorchid babies weighing less than 2500 g
had bilateral cryptorchidism than of those
weighing 2500 g or more, both at birth (56 0% v
33-7%) and at 3 months (25 0% v 16-2%).
Scorer's'2 proportions of babies with bilateral
cryptorchidism at birth were higher, 67x4% and
27x5% for premature and full term infants
respectively. Morley and Lucas found 42-9% of
the low birthweight babies cryptorchid at 18
months in their study to have bilateral
cryptorchidism. '3 This figure is consistent with
our figure of 30 0% at 3 months for babies
weighing less than 2000 g (p>005), although
our numbers are very small. Buemann et al
reported the proportions of bilaterally cryptor-
chid babies to be even higher than Scorer's
(77-9% in premature babies and 39 0% in full
term babies),'7 almost certainly due to differ-
ences in examination technique.
We report no difference in the proportions of

left sided and right sided cryptorchidism, unlike
Scorer who found 64-7% of all unilateral cryp-
torchidism to be left sided,'2 and Buemann et al
who reported only 42-5% with left sided cryp-
torchidism. 17

CRYPTORCHIDISM AND OTHER ABNORMALITIES
The boys in this study were not routinely
followed up for congenital malformations. Thus,
only those diagnosed at, or soon after, birth
have been considered. Other minor abnormali-
ties are omitted because such conditions would
be more likely to be picked up by us in boys
cryptorchid at birth because only these boys
were followed up routinely in this study. Ascer-
tainment of congenital anomalies unlikely to be
found at birth would give biased results. At
birth 42-4% of boys with congenital anomalies
fully ascertainable at birth had undescended
testes. At 3 months the rate is at least 6 1%, but
could be as much as 24-2% if all six babies not
examined at 6 months were cryptorchid. The
association between chromosomal abnormalities
and cryptorchidism is well known. Cryptor-
chidism has been reported to be found in
Down's syndrome in between 14% and 27% of
cases and in 84% of cases of Prader-Willi
syndrome.20
We have shown an association between cryp-

torchidism and inguinal hernia, hydrocoele,
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hypospadias, and an abnormal scrotum. Having
a small scrotum is the commonest, being
present in 55 7% of boys cryptorchid at
3 months. Both inguinal hernia and hydrocoele
occur as a consequence of incomplete closure of
the processus vaginalis.'2 Surgical series report
a much higher incidence of inguinal hernia
associated with cryptorchidism2' than that found
here. Presumably many are not evident except
at surgery. Hjertkvist et al report a relative risk
of hypospadias of 2-7 (95% confidence interval,
1-4 to 4 7), which is consistent with our relative
risk of 3 3.22 Jackson et al reported findings
from 57 orchidopexies (68 testvs).23 Seven
testes had associated hydrocoeles (10-3%),
51-5% had hernial sacs and 44-1% a patent
processus vaginalis. The figure for hernial sac is
similar to the 55 0% (55/100) in Scorer's series.5
Heath et al reported a figure of only 21-2%
(28/132).24

SEASONALITY
Two other studies have considered seasonality in
cryptorchidism.22 25 Hjertkvist et al found a
peak in births of cryptorchid babies in February
and March and a deficit later in the year, with
the lowest odds ratio in November.22 Jackson
and Swerdlow found a peak in March and
April.25 In our series, however, the greatest
peak occurred in September. The contrast
between our results and those of Jackson and
Swerdlow is surprising because their study was
also carried out in Oxford district. Their method
of ascertainment of cases was through orchido-
pexies carried out in Oxford district, so the
birthplace of the children was not necessarily
within it and children born in Oxford district
might have had orchidopexies carried out else-
where. It should be noted that both Hjertkvist
et a122 and Jackson and Swerdlow25 identified
their cases from orchidopexy lists. In our series
some babies diagnosed with undescended testes
may never have an orchidopexy but some with
late descending testes may, by puberty, have
had an orchidopexy. We found strong evidence
for a cyclic pattern in the month of birth of
babies with late descending testes with a major
peak from November to January, and generally
low rates during the summer months. It has
been suggested that the testosterone surge at or
just after the time of birth is necessary for
testicular descent.26 It might be postulated
that the late descending testis lacks only this
testosterone surge whereas the development of
the truly undescended testis is already com-
promised. The possibility that fetal testosterone
production varies seasonally warrants investiga-
tion.

CRYPTORCHIDISM RATES AND ORCHIDOPEXY
RATES
A number of studies have suggested that orchi-
dopexy rates are substantially higher than
cryptorchidism rates. Campbell et al reported a
cohort based hospital discharge rate in Scotland
of 3-8% for babies born between 1961 and
1985,14 and we estimated the cumulative orchi-
dopexy rate for babies born in England and

Wales between 1975 and 1979 at 2-9%.4 This is
substantially greater than the 1-57% reported
here (including the 24 still being followed up
regularly although an orchidopexy has not yet
been performed). Cooper and Little in a study
of six district general hospitals suggested that
orchidopexies performed for cryptorchidism
exceed the expected number by a factor of 4.27
This may be an overstatement as they assumed a
cryptorchidism rate of 1%.
One suggested explanation is the 'ascending

testis' described by Atwell.28 In an earlier
paper29 we reported that 40% of the first 45
babies with late descending testes included in
this study were cryptorchid at one year, and
that 24% of 17 babies with a hydrocoele but
apparently normally descended testes at birth
had undescended testes at one year.30 We now
report that 71 of the 187 late descenders
examined at 3 months had undescended testes
by our criteria. If all these were to have surgery,
plus the 19 with cryptorchidism at 3 months
still under review, plus the 85 cryptorchid at
3 months known to have had an orchidopexy,
and the four with normal testes, the cumulative
orchidopexy rate would be 2-4% ((71+19+85+
4)/7400). It will only be by continuing to follow
up this cohort of boys that their cumulative
orchidopexy rate can be determined and related
back to our findings at birth.

Report prepared by P E Ansell, D Bull, C E D Chilvers, C A C
Coupland, and M C Pike.
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Daniel, and Penny Kelham for manuscipt preparation. CACC is
supported by a grant from the Cancer Research Campaign. The
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Research Campaign and the Medical Research Council.
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Pertussis, pertussis, pertussis
Despite immunisation, pertussis, as we all know, is still around.
Although the majority of those affected are infants and young
children, data from the United States has shown an increase in the
disease at older ages. The February issue of the American Journal
ofDiseases ofChildren contains four papers concerned with various
aspects of pertussis.
A paper from Japan (Tatsuo Aoyama and colleagues, pages

163-6) concentrates on the disease in adults, its clinical features,
and the importance of adults in the spread of the disease. The
families of 89, presumably child, index cases were studied and 37
of 203 adults in these families had clinical pertussis. Of these 37
adults, 10 were the first case in the family (primary case), eight
developed symptoms within a week of the primary case (co-
primary), and 19 developed symptoms between one and four weeks
after the primary case (secondary cases). In this study about 10%
of adults exposed to the disease within a household developed the
disease and about 16% of infants with the disease had been
infected by an adult in the same household. About 10% of primary
cases were adult.

Sixty eight asymptomatic adults had blood taken for serology
and nasopharyngeal swabs for culture and 17 of them were shown
to have 'subclinical' infection, although in fact eight of them had
mild symptoms. The symptoms in the adults were different from
those in the children. All patients had a protracted paroxysmal
cough which was worse at night as that was a diagnostic criterion.
Most (86%) of the adults complained of shortness of breath during
a paroxysm and a tingling sensation in the throat but few (less than
10%) had either a whoop or vomiting with the cough. No adult
became cyanosed during a coughing paroxysm.
The lymphocytosis seen in children did not occur in adults and

nasopharyngeal swabs produced scantier growths of Bordetella
pertussis than in children. The authors quote unpublished data
indicating that the lymphocytosis of pertussis decreases with age
in unimmunised patients and does not occur in those who develop
the disease despite previous immunisation.

Papers from Sweden and the United States in the same issue
confirm that adults are a large proportion of cases in recent
outbreaks. Currently pertussis vaccine is not recommended above
the age of 7 years as adverse effects are said to be more frequent at
an older age. In the United States children are given two doses, at
15 months and between 4 and 6 years, in addition to the three
doses in infancy given in Britain. Perhaps with the advent of
acellular vaccines, and if further epidemological data confirms the
importance of the disease in adults, it will be necessary to consider
extending the immunisation schedule to later ages.
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