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Screening for polycystic kidney disease: importance
of clinical presentation in the newborn
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SUMMARY Fifty per cent of the offspring of adults with the adult (dominant) form of polycystic
kidney disease are carriers of the abnormal gene. Clinical symptoms and signs before adolescence
are rare, but renal ultrasonography may detect evidence of cyst formation. Twenty two children,
all offspring of parents with known adult polycystic kidney disease, have undergone renal
ultrasonography. In six cases evidence of disease was detected without clinical manifestations at
the ages of 1, 2, 5, 8, 13, and 14 years. There were no renal masses, hypertension, haematuria, or
evidence of renal insufficiency.

In four children from three sibships, whose families had no previous history of renal disease,
bilateral renal masses were noted to be present at birth. In each case one parent was subsequently
found to have adult polycystic kidney disease. At the ages of 1, 4, 6, and 20 years, while renal
masses were still palpable, there was no evidence of renal insufficiency or hypertension in the
younger children, while the oldest had mild renal failure. An analysis of the reported cases in
childhood is suggestive of a bimodal distribution of enlarged kidneys, with a number of cases

diagnosed at birth or soon after, followed by an increasing incidence during later childhood.
Adult polycystic kidney disease presenting at birth may be qualitatively different from the disease
detected by screening programmes of children at risk.

The adult, dominant form of polycystic kidney
disease is rarely diagnosed clinically in childhood.
As recently as 1976 an eminent nephrologist and
expert in childhood hypertension could claim never
to have made the diagnosis in childhood and was
unable to find a single case with nephromegaly or
impaired renal function, or both, in the records of
the Los Angeles Children's Hospital or among more
than 5000 autopsies.'
The advent of renal ultrasonography has intro-

duced a safe, non-invasive method for detection of
adult polycystic kidney disease, raising issues about
whether the offspring of parents with known disease
should be routinely screened, at what age it should
begin, and how often it should be carried out.
Current major paediatric texts express no opinion
on this important issue.2 3

All potential carriers of the adult disease gene
should be offered screening before starting their
own families on the basis of informed choice and
understanding its nature. As clinical presentation in
childhood is rare it remains uncertain how early such
screening should begin.

We report our experience with children of parents
with adult polycystic kidney disease. Our findings
are, we believe, useful in helping paediatricians
arrive at a rational approach to this problem. We
also present data and observations on cases present-
ing with renal masses in the newborn period.

Patients and methods

The study included two groups of children. The first
group comprised subjects referred for screening
because one parent was known to have adult
polycystic disease of the kidneys. The second group
comprised children who were found to have renal
masses at birth and one of whose parents was
subsequently found to have the disease. These two
groups are considered further below.

Group 1. Twenty two subjects, from 16 sibships,
underwent ultrasonic screening. Ultrasound was
carried out at various times until diagnosis had been

I established. Additional investigations included reg-
I ular blood pressure determinations, urine analysis,

and tests on blood creatinine concentrations.
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Patients with the ultrasound evidence of disease
diagnosed on screening all had the characteristic
features of renal cysts-that is, a non-reflective area
with sonic enhancement behind it. There was no
case of hyperreflective large kidneys resembling the
recessive form of polycystic disease usually di-
agnosed in the neonatal period.

Group 2. This comprised four children followed up
for varying periods who had been noted to have
renal masses at birth and in whom both the child and
one parent were found to have characteristic
ultrasound/radiological features.

Results

Group 1. The mean age of the children at their most
recent screening was 6*25 years, with a range of 1 to
18 years. Six of the 22 cases (27%) have been
identified as carriers of the gene at 1, 2, 5, 8, 13, and
14 years, respectively. None of these children had
renal masses or other clinical evidence of disease.
Two other children had solitary renal cysts of
uncertain importance and a further two had had at
least one episode of microscopic haematuria at 1
year of age in each case but with normal ultrasonic
findings. Whereas under the age of 1 year there
were no cases detected, in the age ranges 1-4, 5-8,
and 9+ about one third of the children were found
to have unequivocal ultrasound evidence of abnor-
mality. The age of first screening and diagnosis or
last negative screening are listed in Table 1.
Blood pressure and creatinine concentrations

were within the normal range in all screened cases.
In no case was systolic or diastolic pressure above
the 95th centile of the American task force on blood
pressure in childhood at last measurement. Mean
systolic blood pressure was 100 mm Hg (median 105
mm Hg), with a range of 80-160 mm Hg, while that
for diastolic blood pressure was 62 mm Hg (median
65 mm Hg), with a range of 50-80 mm Hg. Three
children had had urinary tract infections. Of these,
one had a positive ultrasound scan. Blood urea and
creatinine concentrations were within the normal
range in all the children.

Group 2. Of the children diagnosed by the presence
of renal masses at birth, one case had hypertension
during the first year of life (maximum blood
pressure 160/100), but this settled to normal at 18
months and has remained normal to the age of 6
years. One of the four patients found to have renal
masses at birth was in moderate renal failure at 20
years of age (serum creatinine concentration 200
,umol/l). Table 2 summarises the state of these four
children.

Table 1 Details of children screened by ultrasound for
adult polycystic kidney disease with an affected parent

Sibship Age (years)

When first When last At positive
screened screened diagnosis

1 6 9 -
2a 6 7
2b 9 9 -

3 8 8 8
4a 11 13 -

4b 16 18 -
5 <1 2 -t
6 1 1 -t
7a 2 2
7b 5 5 -
8 2 3 -
9 <1 2 2*
10a 2 5 -

lOb 3 3 -
11 Birth 1 -
12a 13 13 13
12b 14 14 14
13a Birth 1-5 1-5
13b Birth 2 -

14 2 2 2
15 7 7 7*
16 5 5 5

*Single cyst only.
tSingle episode of microscopic haematuria.

Table 2 Details of the four children with adult
polycystic kidney disease diagnosed by presence of renal
masses at birth

Outcome Affected Renal function
parent

la Well at 6 years Father Normal
lb Well at 1 year Father Normal
2 Well at 4 years Father Normal
3 Alive at 20 years Mother Moderate failure

Discussion

There have been varying reports on the prevalence
of clinical features of the adult disease in
childhood.±6 Most reported cases have been neo-
nates with renal masses. Onset of clinical disease in
later infancy and childhood is rarely described.7-9

Pathological material either after death or
obtained surgically have formed the basis of other
studies. Blyth and Ockenden studied 29 cases of
renal cystic disease and found six had the adult
form.'( Four were liveborn and two were twin
abortuses from a family with a history of cystic
kidney disease. There are isolated reports of new-
borns or neonates who have been found to have
cystic kidneys of the dominant type." 12 In a similar
category are other stillbirths and abortuses with
cystic kidneys.5 11)
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Cases may be detected during screening of the
offspring of adults with disease or a family history of
disease. One such study included 59 children under
the age of 12 years among 495 relatives.'3 Sixteen
had disease and 10 were considered suspicious,
almost reaching the expected prevalence of 50%.
There are no details of the ages of the children and
whether they had renal masses. Another study of
3379 individuals from 62 families included one infant
found to have an abdominal mass at birth.'4 Of 15
subjects screened under 15 years of age, all were
negative. This study gives the probability for posi-
tive diagnosis between 15 and 19 as 30% (10 out of
33 screened).

In another investigation two cases under 10 years
(both negative) and 20 between 11 and 20 years
(three positive) were screened.'5 The authors con-
cluded that screening by ultrasound between 10 and
20 years will identify about 30% of the potential
cases. Rosenfield et al detected renal cysts in 14 of
37 cases between the ages of 18 months and 32
years. 1 Bear et al studied 17 kindreds containing a
total of 388 persons.'7 Of these, 41 were under 10
years, but only 18 underwent ultrasound examina-
tion and two cases were positive. Of individuals
between 10 and 19, 43 of 69 underwent ultrasound
examination and 14 cases were found to be positive.
A similar study by Sahney et al on 26 cases, of whom
24 were under 25 years, found 17 to be positive on
ultrasound examination. "8 Five of the cases were
under 15 years and one of these, aged 9 years, was
positive. Walker et al found 11 positive cases out of
22 children aged 5-17 years by a combination of
ultrasound, nephrotomography, or pyelography. '9
These series lack the clinical information to allow

an opinion to be formed regarding the optimal time
to carry out screening in children under 10 years.
Our own data indicate that ultrasound examination
alone will detect about 70% of the expected cases in
a group of children between 1 and 14 years but that
with present methods screening otherwise normal
babies before 1 year of age is probably not worth
while.
Whether an early diagnosis is justified remains an

open question. The parents of most of the cases
reported here requested screening for their children
and expressed a desire to know as soon as possible
whether their child was affected or not. The only
parent who stated she would rather not have known
was the mother of one of the babies found to have
renal masses at birth. The knowledge that their child
has a 50% chance of being affected seems to be a
spur to early identification. In the two cases with
single cysts the doubtful importance of the finding
was explained with a recommendation for repeat
ultrasound in five years.

Ultrasound examination at 1 year and then again
at 5 years, followed by five yearly repeats, seems to
be a reasonable programme in those families who,
understanding the pathogenesis of the disease, still
wish to have their children screened at an early age.

It is of interest that while there are more than 20
reported cases presenting with renal enlargement at
birth or soon after, there is a relative dearth of
reported cases in later infancy and childhood. In the
present series, for example, whereas large renal
masses were present in the four cases diagnosed at
birth, the kidneys were not clinically enlarged in any
of the patients diagnosed by ultrasound screening, a
finding noted previously. ' Renal masses are de-
scribed as the commonest clinical presentation in
childhood, but this occurs mainly in the neonatal
period. There is no indication in the published
reports of the steady increase in numbers of cases
with masses that might have been anticipated. The
age distribution of reported cases of renal masses
seems to be bimodal (Figure). This may be due
merely to under reporting, but against this explana-
tion is the fact that among those children who have
been detected by screening as positive, enlargement
of the kidneys is not a feature.
The cases with renal masses in the neonate

possibly represent a distinctive group. These
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Figure Age at detection of renal masses of children with
adult polycystic kidney disease (reported cases).
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neonatal cases include those where death occurred
for various perinatal reasons and cystic disease of
the kidneys was detected incidentally at postmortem
examination. Apart from abortions and stillbirths
there are three such cases reported and in none are
the kidneys stated to have been clinically enlarged.
One was a child detected by prenatal ultrasound
examination, presumably as a result of routine
screening. 2

Other neonates suffered early deaths or renal
failure related to renal disease. One case with
Potter's syndrome and renal masses at birth died of
pulmonary oedema due to severe hypertension at 7
months. Another died in renal failure at 3 months,
having been noted to have renal masses at 2 weeks.
One of the children described by Proesmans et al
was found to have renal masses and hypertension
soon after birth and was in moderate renal failure at
7 years of age. 12 In all these cases the cause of death
or renal failure seems to have been due to severe
early adult polycystic kidney disease. Of 25 infants
found to have renal masses at birth, eight had died
of perinatal events not related to their kidney
disease, while seven were either in renal failure or
had died of complications of their renal disease,
before the age of 8 years.21 The neonatal form of the
disease (renal masses at birth) seems to have a bad
prognosis, yet those cases who did not develop early
signs of deterioration seemed to be very well with no
evidence of impaired renal function as late as 9 years
of age. Even infants with hypertension during early
life may have normal renal function in later child-
hood with apparent disappearance of hypertension
(our case lb).4 One of our patients is in moderate
renal failure at 20 years. The apparent high mortal-
ity among newborns found to have renal masses
contrasts with the cases diagnosed by screening, who
seem to have the same general expectation of
survival as adults.

If the cases presenting neonatally do represent a
special group several possible explanations might
account for this. The gender of the parent with the
abnormal gene might determine the occurrence of
renal masses in the newborn. This seems to be ruled
out by the fact that of the reported cases, in whom
the relevant information was available, the affected
parent was the father and mother in eight cases,
respectively.
The expected frequency of the gene for adult

polycystic disease in homozygous form may be
estimated as q2, or one in one million births, where
q represents the frequency of the abnormal gene and
has a value of 0-001. It might be expected that in
homozygous form the gene would have a more
severe effect. In no case presenting in the newborn,
however, has both parents been shown to have the

gene. There seem to be no reported cases of
putative homozygous disease.
The same individual might have in heterozygous

form both the gene for the adult variety and that for
autosomal recessive polycystic disease of the kidney.
If allelic then both genes would be expected to occur
in the same individual with a frequency of 2qr, or six
in a million births, where r represents the frequency
of the gene for recessive polycystic disease and has a
value of 0-003. If not allelic then the frequency
would be 2pqx2pr, or 12 in a million births. In
either case manifestation might be more 'severe'
than in simple heterozygous adult polycystic kidney
disease. Either hypothesis would account for the
fact that in no fewer than three families there have
been siblings reported with neonatal renal masses,
an extraordinary coincidence for what is an extre-
mely rare presentation.22 An incidence of 612 per
million is not inconsistent with the apparent fre-
quency of renal masses due to apparent adult
polycystic disease in the newborn.
While ultrasonography remains at present the

most effective screening procedure it may well be
that the development of gene probes based on the
discovery of genetic markers closely linked to adult
polycystic disease on chromosome 16 will eventually
replace it.23 This is a technology for the future
rather than the immediate present.
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