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received bleomycin and vincristine simultaneously with irradiation.
These patients were treated according to an early protocol of the
Danish testicular carcinoma study for non-seminoma stage 1,9
before establishment of the screening procedure for carcinoma in
situ in the contralateral testis. Thus, though we have no information
about changes of carcinoma in situ-before treatment of these four
patients, this chemotherapeutic regimen is probably not enough to
eradicate carcinoma in situ of the testis. On the other hand,
intensive chemotherapy with all three agents is too toxic for the
treatment of premalignant disease. Hence chemotherapy should be
given only in accordance with the classification of the initial
testicular cancer and not for carcinoma in situ of the contralateral
testis.
None of our patients died as a result of progression of the

carcinoma in situ. All patients developing cancer ofthe contralateral
testis appeared to have been cured by Qrchidectomy alone. One
patient developed metastases in supraclavicular lymph nodes
15 months after the second orchidectomy but it was impossible to
determine whether this was relapse related to the initial or to the
second testicular cancer.

It appears that patients receiving chemotherapy for the initial
testicular cancer have a minimal risk of developing a contralateral
tumour. These patients should be offered continuous clinical
observation, including follow up biopsies, without any further
treatment. Patients with carcinoma in situ not receiving chemo-
therapy have a high risk of developing a contralateral cancer. For
these patients it is important to devise an effective and at the same
time acceptable treatment for the changes of carcinoma in situ in
order to avoid a second orchidectomy and subsequent androgen
insufficiency. We are investigating the efficacy of localised irradia-
tion of the testis, and our preliminary results show that a dose of
20 Gy (2000 rads) given over 10 days may eradicate carcinoma in situ
of the testis without appreciably affecting Leydig cell function.'

In conclusion, our findings show the importance of performing a
biopsy ofthe contralateral testis in patients with testicular cancer. If
the biopsy specimen is without carcinoma in situ the patient may be
assured that the risk of developing a contralateral cancer is

extremely small. If carcinoma in situ is present it is possible to
diagnose invasive growth at an early stage by a suitable follow up
programme to eradicate the changes of carcinoma in situ-and avoid
invasive growth. We- therefore recommend that -all patients with
unilateral testicular germ cell cancer should be offered a contra-
lateral testicular biopsy.

This work was supported by the Danish Cancer Society, grant Nos 84007,
86065, 86017, and 86044.
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Cryptorchidism: an apparent substantial increase since 1960

JOHN RADCLIFFE HOSPITAL CRYPTORCHIDISM STUDY GROUP

Abstract
A total of 1849 boys born to mothers resident in a defined area
around Oxford were examined for cryptorchidism. Those born in
hospital were examined at birth and again after three months
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if cryptorchid at the earlier examination. The incidence of
cryptorchidism at three months adjusted to the birthweight
distribution of England and Wales was 1'58%h. By comparison, in
a very similar study conducted around 1960 the incidence was
0-96%/e. Hence the cryptorchidism rate had apparently increased
by 65% over the two decades, which contrasted with the twofold
increase in the national orchidopexy rate. The proportion ofboys
undergoing orchidopexy appeared consistently to be roughly
twice the proportion of boys with an undescended testis at
3 months of age.
The increase in cryptorchidism and-disparity with the rate of

orchidopexy are not easily explained and are the subjects of
continuing study.

Introduction
Cryptorchidism is an important and the only well established risk
factor for testicular cancer, some 10%/o of patients with testicular
cancer having a history of the condition.' Moreover, this frequency
of past cryptorchidism among patients with, testicular cancer
appears to have-changed little, if at all, over the past 50 years, which
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suggests that there may be some underlying factor or factors
common to both conditions.' Cryptorchidism is also closely
associated with infertility and subfertility (roughly 45% of patients
with treated unilateral and three quarters of patients with treated
bilateral cryptorchidism are azoospermic or oligospermic). '

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%.2
More recently, using data on orchidopexy rates from the Hospital
In-Patient Enquiry, Chilvers et al suggested that the incidence may
have doubled over the past two decades.3 This may be due to a true
increase in the incidence of cryptorchidism (with important con-

sequences in terms of fertility and the incidence of testicular
cancer') or it may be that boys with retractile rather than truly
cryptorchid testes are undergoing orchidopexy, possibly unneces-
sarily. We examined a cohort of babies born between November
1984 and October 1985 in order to discover whether the true
incidence of undescended testis has changed since the late 1950s.

Subjects and methods
Birth records for the Oxfordshire Health Authority for 1982 and 1983

were scrutinised to identify parishes where at least 85% of babies were

born in the John Radcliffe Hospital, Oxford. All babies born between
1 November 1984 and 31 October 1985 to mothers resident in these parishes
(study area) were included in the study.

EXAMINATION

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 three
specially trained research nurses (PA, JB, AP). In consultation with both
paediatricians and paediatric surgeons we attempted to reproduce exactly
the technique of examination used by Scorer.2
The criterion for inclusion in the study as a case ofcryptorchidism at birth

was that the centre of at least one of the testes should be less than 4 cm below
the pubic tubercle (2-5 cm for babies weighing under 2500 g). 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 undescended testis is precisely that adopted by Scorer.2 In the
early stages of the study special attention was paid to standardising the
examination technique by having the research nurses work together and
with the paediatric surgeons (MHG, DMG).

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 mothers of boys cryptorchid at birth were asked before leaving

hospital for permission to visit them at home in three months' time. Babies
with a birth weight under 2500 g were visited three months after their
expected date of delivery. At this three month visit the boy was re-examined
as above; if after manipulation a testis was still less than 4 cm below the pubic
tubercle the boy was referred to a special paediatric surgical outpatient clinic
(NED, DMG, MHG) for final measurements and a decision on whether the
testis was undescended.

Babies born in the John Radcliffe Hospital whom we did not examine at
birth were examined at 3 months of age, as were those boys born outside the
hospital but within the study area.

Before screening all general practitioners with patients in the study area
were asked for their consent to approach patients for the study, and
permission was granted by all.

In practice we attempted to examine all boys born at the hospital. If a boy
with cryptorchidism was found whose mother did not speak English or
whose home address lay outside the study area the general practitioner was

informed and asked to arrange further follow up; these cases are not
considered further here.

STATISTICAL METHODS

Differences in binomial proportions (two by two tables) were tested for
statistical significance (p values) by Fisher's exact test.' The method of
Mantel and Haenszel was used for testing the joint statistical significance of
differences in proportions in two two by two tables.4 Quoted p values are

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

Results

A total of 1879 eligible boys were born alive in the 12 months of the study;
1837 (97-8%) were born in the John Radcliffe Hospital, and we examined
1803 (98 1%) of them soon after birth ("at birth" examination). Sixteen
mothers refused permission for their babies to be examined, seven babies
died, and 11 left the hospital before being examined.
Of the 1803 boys examined at birth, 120 (6 7%) were found to have one or

both testes undescended. Table I shows the results of this examination
separately for babies weighing over and under 2500 g. Ninety five (5 5%) of
the 1716 babies weighing 2500 g or more were cryptorchid, as were 25
(28-7%) of the 87 babies weighing less than 2500 g.

TABLE I-Results of screening for neonatal undescended tests, John Radcliffe
Hospital, November 1984 to October 1985

No Cryptorchid
(%)

examined At birth At 3 months*
Birth weight at

(g) birth No Rate (%) No Rate (%)

>2500 1716(95-2) 95 5-5 23 l 3t
<2499 87 (4-8) 25 28-7 4 4-6f

Total 1803(100-0) 120 6-7 27 1-5

*Cryptorchidism present at three months decided at special paediatric surgical outpatient
clinic.
tTwo boys who emigrated assumed to have become non-cryptorchid, and two boys declared
by their general practitioner as having descended testes assumed to have descended testes by
our criteria.
tTwo boys declared by their general practitioner as having descended testes assumed to have
descended testes by our criteria.

TABLE ti-Results of three month examination for undescended
testis of all boys born in study area

No Cryptorchid at 3 months*
Birth weight (%)

(g) examined No Rate (%)

>2500 1762 (95-3) 24 1-4
<2499 87 (4 7) 4 4-6

Total 1849(100-0) 28 1-5

*See footnotes to table I. Boys found to have descended testes at birth
assumed to have descended testes thereafter.

At 3 months of age 114 (95 0%) of the 120 boys who were born in the
hospital and found to have an undescended testis at birth were re-examined
(four of the remaining families withdrew consent for further examination
and two had moved away), of whom 27 were found to be cryptorchid after
examination at the special clinic (the three month examination; table I). The
general practitioners or health visitors, or both, of the four women who
withdrew permission for examination of their babies at three months
reported that the testes of all four babies had descended since leaving
hospital. The cryptorchidism rate at three months (table I) was calculated on
the assumption that all six boys not examined by us at three months had
descended testes. The overall cryptorchidism rate had declined to 1-5%
(27/1803), 133% (23/1716) in boys weighing over 2500 g at birth and 4-6%
(4/87) in boys born weighing less than 2500 g.
We also examined at 3 months of age the 11 babies who were born in the

John Radcliffe Hospital but left before being examined and 35 (83 -3%) ofthe
42 babies born outside the hospital; all 46 boys had birth weights of2500 g or
more, and one had an undescended testis. Of the remaining seven babies
born outside the hospital, two had moved away and the families of five
refused consent to examination; all were reported as having descended testes
by their general practitioners. A total of 1849 babies (98-4% of the
1879 eligible for the study) were thus effectively screened at 3 months of age
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and 28 (1 5%) had a cryptorchid testis (table II); these results are virtually
identical with those in table I.

Seven boys with severe congenital abnormalities were born alive at the
hospital during the study period, two with hydrocephalus, two with
chromosomal abnormalities, two with multiple dysmorphic features, and
one with spina bifida. Five of the seven had an undescended testis at birth
and three (two with hydrocephalus, one with multiple dysmorphic features)
had this at the three month examination. These seven babies are included in
the above figures (tables I and II).
Of the 28 boys confirmed as cryptorchid at the three month examination,

six (21 4%) had bilateral, 14 (50 0%) left sided, and eight (28 6%) right sided
cryptorchidism. No testis confirmed as undescended at three months had
been greater than 3-0 cm from the pubic tubercle at birth, and in 15 cases at
least one testis was not palpable.

Discussion

The only study with which ours may be compared directly is that
of Scorer.2 We attempted exactly to reproduce his examination
technique and we used his criteria for testicular descent.

Scorer reported examining 3612 boys at birth, of whom 153
(4-2%) had an undescended testis (see table III). Three hundred
(8-3%) weighed less than 2500 g at birth, and 63 (21-0%) of these
boys had an undescended testis. Ninety (2 7%) of the remaining
3312 boys were cryptorchid at birth. Our figures for cryptorchidism
at birth were 104% greater than those of Scorer for infants weighing
2500 g or more (5-5% v 2-7%; one sided test, p<0-0001) and 37%
greater for infants weighing less than 2500 g (28-7% v 21 0%; one
sided p=0O087) (table III).

TABLE ii-Comparison offrequency ofcryptorchidism datafrom Oxford and study of
Scorer.2 Figures are percentages (whole numbers in parentheses)

Birth weight
Screening examination (g) Oxford Scorer2

>-2500 5 5 (95/1716) 2-7 (90/3312)
At birth <2499 28-7 (25/87) 21-0 (63/300)

Overall* 7-11 3-%
[>2500 1-4 (24/1762) 0-9 (30/3312)

At 3 months <2499 4-6 (4/87) 1-7 (5/288)
[Overall* 1-58 0%

*Adjusted to 1980 national birthweight distnibution-that is, 6-8% of babies with birth
weights less than 2500 g.5

At the three month examination our total figures (see tables II and
III) showed that boys who weighed 2500 g or over at birth had a 49%
increased risk of being cryptorchid (1 36% v 0-91%; one sided
p=0 087). Scorer2 reported that five of the babies weighing less
than 2500 g were still cryptorchid at the three month examination,
and 12 babies had died with testes still undescended before that
time. Probably a few of Scorer's low birthweight babies with
normally descended testes at birth may also have died, so that his
denominator would be too large and his figure of 1-74% (5/288) too
low. We found a cryptorchidism rate in these small babies of4-6% at
three months, an increase of 164% over Scorer's figure (one sided
p=0 13). Of the seven babies in our series with severe congenital
malformations, one (whose testes had descended by the three month
examination) would almost certainly have died at birth and
been excluded from Scorer's series and the other (who was still
cryptorchid at three months) was unlikely to have survived three
months. Exclusion of these babies from our series slightly decreases
our cryptorchidism rate in babies weighing less than 2500 g to
3/86 (3-5%), a 101% increase over Scorer's rate (one sided p=0 27).
The population studied by Scorer may have differed considerably

from that in our study. In 1960, 32% of all births occurred at home,
and by 1980 this had fallen to just over 1%.5 In contrast, the
proportion of all liveborn infants with a birth weight of less than
2500 g remained virtually unchanged (6-7% in 1960, 6 8% in 1980).5
The population examined by Scorer will have included a higher
proportion of women with at risk pregnancies and an associated
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increased proportion of low birthweight babies (300/3612 (8-3%)
weighing less than 2500 g compared with the 6 7% expected5). Thus
Scorer's reported overall incidence of cryptorchidism was higher
than would have been found had almost all babies been born in
hospital at that time.

Extending our results to the general population needs care, since
the proportion of low birthweight (less than 2500 g) babies in our
study (4-7%; table II) was rather lower than the national figure
(6-8%).5 We cannot explain this difference, though it may have
been due, at least in part, to the higher than average social class
distribution in the Oxford area. If we adjust our figure to the
1980 national birthweight distribution the overall incidence of
cryptorchidism at three months was 1-58% (95% confidence interval
0 99% to 2 18%) rather than 1-5%. Similar calculations using the
1980 national birthweight distribution with Scorer's figures give an
overall cryptorchidism rate at three months of 0-96%. The current
adjusted overall rate is thus an increase of 65% over Scorer's figure
(Mantel-Haenszel test, one sided p=0 036). It is noteworthy that 24
(85 7%) of our 28 babies with cryptorchidism at 3 months of age
weighed more than 2500 g at birth, so the 65% increase cannot be
accounted for by the increased viability of very low birthweight
babies.
The validity of comparing our results with those of Scorer clearly

depends on whether we were successful in duplicating Scorer's
examination technique. During the two month trial period
(September and October 1984) before the study babies were
examined jointly by the three research nurses under the guidance
of a paediatric surgeon. Our interpretation of the examination
technique as described by Scorer2 and Scorer and Farrington6 was
also checked with Mr Farrington.
The undescended testis of 18 of the 28 boys diagnosed as

cryptorchid at the three month examination was either unpalpable
or so high in the inguinal pouch that no measurement could be made
of the distance from the pubic tubercle to the centre of the testis
after manipulation. A further six measured less than 3 cm and only
four measured 3 cm or greater; in three of these four cases the testis
was in a high scrotal position, and only one case could be considered
marginal. As stated above, the decision on these boys was made at a
special paediatric surgical outpatient clinic. It seems extremely
unlikely that Scorer would not have classified all of these 28 boys as
cryptorchid. We therefore believe that we are not overdiagnosing
the condition and that our overall figure of 1-58% at three months
can validly be compared with Scorer's figure of 0-96%.
The situation as regards the less important figures for crypt-

orchidism at birth is more problematical. Of the 95 boys with birth
weights of 2500 g or more and classified as cryptorchid at birth,
22 measured between 3 and 4 cm from the pubic tubercle to the
centre of the testis; similarly, four of the 25 boys with birth weights
less than 2500 g had a measurement between 2-0 and 2-5 cm. Six of
these 26 boys were cryptorchid at the three month examination;
even if we conservatively reclassify the remaining 20 boys as
descended at birth our figure for boys with birth weights over 2500 g
is reduced from 5 5% to 4-6%, and our figure for boys weighing less
than 2500 g is reduced from 28-7% to 25-3%. The data still point to
an increased rate of cryptorchidism at birth.

Studies of the aetiology of undescended testis have identified
several possible risk factors for cryptorchidism78: maternal
exposure to exogenous oestrogens during the first trimester, being-
first child, and having a low birth weight. None of these factors had
changed sufficiently over the two decades to explain more than a
small proportion of the observed increase in cryptorchidism.3 An
aetiological study in the population reported here is under way. For
this aetiological study, and because our estimate of the current rate
of cryptorchidism given here (though based on nearly 2000 births)
comes from only 28 cases, we will be continuing to examine all
newborn boys in the Oxford study area, at least until October 1987.
Though we have shown that the incidence of undescended testis

at 3 months of age (adjusted to the national distribution of birth
weight) has increased from 0 96% to 1 -58%, this is still considerably
lower than our calculated orchidopexy rate of 2-9%3 for the 1977
birth cohort, and recent Oxford Hospital In-patient Enquiry data
show that the rate is continuing to increase. We previously
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calculated3 that the cohort ofboys included in Scorer's study had an
orchidopexy rate twice the true cryptorchidism rate (190%/ V
0 %%). A possible explanation for this discrepancy is that surgeons
(both now and in the past) may be operating on a proportion ofboys
who have retractile rather than truly undescended testes. Alter-
natively, Atwell has suggested that cryptorchidism may be acquired
after birth by the resorption of an occult inguinal hernia'; and we
have reported that 18 (40%) out of45 boys whose testes descended
after birth but before 3 months of age had an undescended testis
when followed up at one year.'0

We thank the staffofthe matemity and paediatric surgery departments of
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mothers who allowed us to examine their babies. We also thank Mr G H
Farrington for a most helpful discussion when we were setting up this study.
The manuscript was prepared by Sarah Jones. The Institute of Cancer
Research -receives support from the Cancer Research Campaign and the
Medical Research Council.
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Endoscopic correction of primary vesicoureteric reflux: results in
94 ureters

BARRY O'DONNELL, PREM PURI

Abstract

Sixty one patients with primary vesicoureteric reflux were treated
by endoscopic injection of Mentor Polytef paste. Seventy six
of the 94 treated ureters showed complete disappearance of
vesicoureteric reflux after one injection. Eight refiuxing ureters
required a second injection, one required a third, and one a
fourth. Six ureters showed improvement in the grade of reflux
after the first injection. Two ureters did not show any change in
the grade of reflux after endoscopic injection. The amount of
paste injected to correct reflux in the 94 ureters varied from 0 1 to
1-0 ml (mean 0-33 ml).

Patients were foilowed up for three to 25 months (mean 13-4
months). Follow up micturating cystograms in the 94 ureters
showed absence of reflux in 83. Eleven ureters showed recur-
rence of-reflux. Recurrence of reflux was attributed to early
technical difficulties and to insufficient amounts of polytef paste
used insome cases. Follow upurograms did not show evidence of
ureteric obstruction in the treated ureters.
Endoscopic injection of polytef paste is a safe, simple, and

effective procedure for primary vesicoureteric reflux and averts
the need for open operation.

Introduction

Vesicoureteric reflux is common in children and has been reported
in one third to a half of children with urinary tract infection.I It is
now recognised as an important cause, of end stage chronic renal
failure in adult life.23 Management continues to be a subject of
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Dublin 12, Ireland
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controversy. It is generally agreed that vesicoureteric reflux in an
undilated system is likely to disappear over years and therefore that
it should be managed by continuous low dose chemoprophylaxis
until disappearance is documented. Moderate reflux is controversial,
but most cases are now treated conservatively if controlled by
chemoprophylaxis. Severe vesicoureteric reflux, recurrent urinary
tract infections during antimicrobial treatment, and non-com-
pliance by the patient with medical procedures are generally taken
as indications for surgery. Several open antireflux operations have
been used, most ofwhich are successful.

Recently vesicoureteric reflux induced in piglets was corrected by
intravesical subureteric injection of Mentor Polytef paste.4 Exami-
nation of the vesicoureteric region showed a well circumscribed
subureteric polytef mass offirm consistency retaining its shape and
position at the site of injection. Histologically, the polytef implant
showed encapsulation by a thin layer offibrous tissue. This provides
a firm anchorage to the submucosal ureter and prevents it from
sliding outwards and upwards during micturition and thus prevents
reflux. Subsequently this technique was used successfully to
treat primary5 and secondary6 vesicoureteric reflux in children by
endoscopic injection of polytef paste. We report our experience
in 61 children with primary vesicoureteric reflux treated by
endoscopic injection of polytef paste.

Patients and methods

We began endoscopic correction of vesicoureteric reflux in March 1984
and by March 1985 had treated 61 children with primary vesicoureteric
reflu. There were 52 girls and nine boys and their age range was 3
months to 13 years (mean 5-2 years). Twenty eight patients had unilateral
vesicoureteric reflux and 33 bilateral reflux and so the series represented 94
refluxing ureters. Patients with refluxing duplex systems were not included.
Vesicoureteric reflux was graded according to the international classification
of reflux: I, ureter only; II, ureter, pelvis, and calices, no dilatation, normal
caliceal fornices; III, mild or moderate dilatation or tortuosity of ureter and
mild or moderate dilatation of renal pelvis but with no or slight blunting of
fornices; IV, moderate dilatation or tortuosity of ureter and moderate
dilatation of renal pelvis and calices, complete obliteration of sharp angle of
fornices, but maintenance of papilIary impressions in most calices; V, gross
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