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Abstract To de®ne the incidence of urinary tract abnormalities detected by antenatal
ultrasound and assess changes in postnatal management we conducted a retrospective
survey using data bases of the nephro-urology unit, obstetric ultrasound and perinatal
pathology departments. The birth population (105,542) of the two Nottingham teaching
hospitals between January 1984 and December 1993 was divided into two 5-year cohorts,
1984±1988 and 1989±1993. Detailed fetal scanning at 18±20 weeks gestation was intro-
duced in 1989. During this 10-year period, 201 abnormalities of the urinary tract were
noted with a 2:1 male to female ratio. The incidence of abnormalities in the ®rst 5 years
was 1 in 964 compared to 1 in 364 in the last 5 years. There was a signi®cant increase in
the number detected before 20 weeks gestation (12% in 1984±1988 compared to 62% in
1989±1993). Despite the increased incidence of abnormalities detected, the termination
rate remained static between the two 5-year cohorts. Only 3 fetuses had intra-uterine
intervention and 173 were live-born. Eight infants subsequently died in association with
other major congenital abnormalities. The incidence of transient abnormalities (antenatal
dilatation with no abnormality noted on postnatal ultrasound) increased from 6% in
1984±1988 to 18% in the 1989±1993 cohort. A more conservative approach to postnatal
management is re¯ected by 71% of infants having operations between 1984 and 1988
compared to 35% in 1989±1993.

Conclusion The advent of detailed fetal scanning at 18±20 weeks gestation has
signi®cantly increased the detection rate of urinary tract abnormalities with no
signi®cant increase in pregnancy termination rates. The need for antenatal intervention
is a rare event and most problems can be managed conservatively both pre- and
postnatally.
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Abbreviations AUTA antenatally detected urinary tract abnomalily á MCDK multicystic
dysplastic kidney á MCUG micturating cystourethrogram á RPD renal pelvic
diameter á VUR vesico-ureteric re¯ux

Introduction

In the early 1980s the majority of pregnant women had
an abdominal ultrasound scan as part of the routine
booking procedure at 12±16 weeks gestation. The im-

proved resolution of the ultrasound equipment com-
bined with the experience of the sta� led to increased
recognition of fetal abnormalities including those of the
urinary tract [11, 18]. Initially such abnormalities were
mainly detected on scans performed late in pregnancy
for obstetric reasons. Since the natural history of many
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of these urinary tract abnormalities was unde®ned, their
detection posed many problems in terms of antenatal
counselling and postnatal management [20, 21].

In 1989 the routine booking antenatal ultrasound
scan in Nottingham was supplemented and subsequently
replaced by detailed fetal scanning at 18±20 weeks ges-
tation. Our impression is that this has led to the
increased detection of antenatal urinary tract abnor-
malities (AUTA).

We have reviewed our experience over a 10-year pe-
riod 1984±1993 to de®ne the incidence of AUTA in the
Nottingham birth population and to examine the impact
of the introduction of detailed fetal scanning over the
last 5 years. We also report the spectrum of abnormal-
ities detected and outline the changes in management.

Subjects and methods

Between January 1984 and December 1993 information was gath-
ered on AUTA in the birth population of the two Nottingham
teaching hospitals (approximate annual birth rate 10,500) from
three sources: computer registry of the paediatric nephro-urology
unit, records of the obstetric ultrasound units and perinata1 pa-
thology records (for still births and terminations). Since 1987 many
cases have been discussed at our monthly perinatal discussion
group which includes pathology, radiology, genetic, obstetric and
paediatric sta�.

Ultrasound scans were initially performed by trained radiog-
raphers with referral to a radiologist if there was signi®cant
abnormality detected or if there was persistent signi®cant dilatation
of the renal pelvis in one or either kidneys (>5 mm dilatation at 18
weeks; >7 mm at >28 weeks gestation) [2]. In 1989 a detailed fetal
scan was o�ered to pregnant women at 18±20 weeks gestation.
There is no routine scanning in late pregnancy unless requested for
obstetric indications.

Statistics

Chi-square analysis was undertaken where appropriate.

Postnatal investigations

All live-born infants have undergone a standard protocol of
investigations. Unless clinically indicated (severe bilateral
hydronephrosis or palpable mass at birth) a postnatal ultrasound
can be delayed beyond the ®rst 48 h after birth to ensure that the
infant is well hydrated and urine ¯ow established. If early discharge
of the mother is planned then the postnatal ultrasound scan be
arranged in the ®rst few weeks following birth.

Prophylactic antibiotics have not been routinely prescribed
unless the antenatal ultrasound has strongly suggested gross vesico-
ureteric re¯ux (VUR) (variable renal pelvic and/or ureteric dilata-
tion) or there was bilateral obstructive uropathy such as posterior
urethral valves. However, all infants are given trimethoprim cover
(2 mg/kg/day twice daily) for 2 days at the time of the micturating
cystourethrogram (MCUG) which is performed without sedation.
If severe VUR is demonstrated at the time of the MCUG then a
urine culture is taken and 48 h cover with full doses of a cepha-
losporin is prescribed while the urine culture result is awaited.

Unless clinically indicated (palpable mass at birth or gross
pelvic and calyceal distension and cortical thinning on initial ul-
trasound) the radionuclide imaging is usually delayed until the
child is approximately 3 months of age. A technetium )99m
(99mTc) dimercaptosuccinic acid scan is performed to con®rm non
function in the usually unilateral multi-cystic dysplastic kidney
(MCDK) and to de®ne di�erential function in children with VUR.
99mTc mercaptoacetyltriglycine has replaced the 99mTc diethyl-

enetriaminepenta-acetic acid scan as the radionuclide of choice for
demonstrating di�erential function and excretion in infants with
hydronephrosis due to suspected pelviureteric junction or
vesicoureteric junction obstruction. An intravenous urogram is
only requested if the anatomical de®nition is still uncertain e.g.
duplex systems and after discussion at a combined meeting with the
radiologists.

Since 1988 many parents have been referred for counselling
antenatally. Written information has been produced to supplement
the explanation given to the parents. More importantly they also
have an opportunity to meet the day case co-ordinating nurse in the
clinic who arranges the postnatal investigations.

Results

Two hundred and one abnormalities of the urinary tract
were noted over the 10-year period when there were
105,542 total live births. Fifty-four abnormalities were
noted in the 5-year period 1984±1988, and 147 between
1989 and 1993. The sex distribution was 121 male, 52
female and one was of ambiguous gender. In 27 the
gender was unrecorded, usually in association with ter-
mination, stillbirth or early neonatal death when no
necropsy was performed. The overall incidence of
AUTA (including terminations and stillbirths with a
urinary tract abnormality as the major lesion) was 1 in
525 total births. Divided into the two 5-year cohorts, the
incidence was 1 in 964 between 1984 and 1988 but in-
creased to 1 in 364 over the last 5 years (1989±1993) with
the introduction of detailed fetal scanning in 1989.

An accurate gestational age of detection of the AUTA
was recorded in 155 cases. The percentage of abnor-
malities detected before 20 weeks gestation increased
from 12% (5) (1984±1988) to 62% (71) in the last 5 years
(P < 0.0001). Termination of pregnancy accounted for
9% of the group overall with two thirds of these having a
severe oligohydramnios sequence (Potter syndrome).
The renal problem was the main reason for termination
in all but one fetus where mild hydronephrosis was seen
in a child terminated for ectodermal dysplasia. Despite
the increased incidence of abnormalities, the termination
rate remained static between the two 5-year cohorts
(5/54 1984±1988, 13/147 1988±1993).

Three fetuses had intra-uterine intervention with
vesico-amniotic shunts for presumed obstructive
uropathy at 20, 21 and 30 weeks respectively. One fetus
has prune belly syndrome and along with one child with
proven posterior urethral valves survived but both have
chronic renal failure. One fetus with bilateral cystic
kidneys and posterior urethral valves spontaneously
aborted at 22 weeks. Ten infants (5%) were stillborn and
in 5 the abnormality was posterior urethral valves.

The diagnosis and outcome in the 173 live-born in-
fants is shown in Table 1. Eight infants subsequently
died usually in association with other major congenital
abnormalities.

Overall 14% of the AUTA detected were subse-
quently labelled as a transient abnormality. We de®ned
this group as those with signi®cant renal pelvicalyceal
dilatation (>5 mm at 18 weeks; >7 mm >28 weeks)
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which usually persists on serial ultrasound scanning but
in whom the postnatal ultrasound scan is reported as
normal. Such transient abnormalities accounted for 6%
(3 in 54) of abnormalities in the 1984±1988 cohort but
increased to 18% (26 in 147) in the 1989±1993 cohort
(P < 0.05).

In only 27 (15%) of those live-born was the renal
abnormality clinically apparent at birth with a palpable
abdominal mass. In 157 cases the family history was
available and this was positive for urinary tract abnor-
malities in 10%.

The trend towards a more conservative approach to
management over the 10-year period of observation is
also illustrated in Table 1 with 27 (71%) infants having
operations between 1984 and 1988 compared to 31
(35%) in 1989±1993 (P < 0.001).

Discussion

The study con®rms a signi®cant increase in the detection
rate of urinary tract abnormalities with the advent of
detailed fetal scanning in the second trimester of preg-
nancy in 1989. This increase has largely been in the
abnormalities detected before 20 weeks gestation be-
cause late pregnancy scans are still only currently carried
out for obstetric reasons such as investigation of bleed-
ing, concerns about fetal size etc. Other recent series
which have incorporated routine ultrasonography in the
last trimester has shown incidence ®gures for AUTA of
1:200 to 1:70 births [7, 10, 13, 17].

However all these series, including our own, empha-
sise that the incidence of signi®cant renal abnormalities
is much less than the quoted overall incidence. Only
45% of the 92 babies with an abnormal antenatal scan
reported by Livera et al. [13] in a prospective study of
ultrasound screening at 28 weeks gestation had an
abnormality con®rmed postnatally. There was a 39%
false-positive rate in 736 noti®cations of fetuses with
suspected urological abnormalities to the Northern
Region Fetal Abnormality Survey between January 1985

and December 1990 [16]. The majority of the false-pos-
itive diagnoses were associated with pelvic dilatation and
this appears to be a widespread problem.

Currently there is no consensus on the degree of
dilatation on the antenatal ultrasound that should re-
sult in full investigation of the infant including MCUG
postnatally. Some authors have suggested an antero-
posterior renal pelvic diameter (RPD) of >7 mm on
late scans as being signi®cant [2, 4, 6]. In a recent study
Gunn et al. [10] chose to measure the length of the
visible ¯uid ®lled system in the sagital plain and used
15 mm as a baseline. However 62% of fetuses with a
dilated renal pelvis after 28 weeks gestation in their
series had normal postnatal ultrasound by 6 weeks.
Currently our local protocol states that infants in whom
there has been signi®cant (>7 mm RPD at >28 weeks
gestation) dilatation of the renal pelvis should be re-
ferred for postnatal ultrasound in the ®rst instance.
This has resulted in a signi®cant increase in the number
of infants categorised in the past 5 years as having a
`transient' abnormality on the basis of a normal post-
natal ultrasound. It appears that our threshold of
>7mm RPD at >28 weeks gestation is set too low at
present and further evaluation is required.

It is important that the ultrasound is performed at
least 48 h after birth when the child has established a
diuresis. Unless there is a clinically palpable mass at
birth or a bilateral lesion such as posterior urethral
valves or severe VUR is suspected, then the ultrasound
can be performed a few weeks after birth. Discharge of
mother and child from the hospital need not be delayed.
If this postnatal ultrasound is entirely normal we no
longer proceed with an MCUG unless there is a family
history of vesicoureteric re¯ux. Such infants are dis-
charged from follow up with instructions to the parents
that they should be referred back if a urinary tract in-
fection is proven or suspected.

However the contrary view is that all infants with any
degree of antenatal hydronephrosis should have an
MCUG even if the postnatal ultrasound is normal.
Several authors have recently demonstrated that gross

Table 1 Diagnosis and out-
come in 173 infants born alive
(Op operated upon, Cons con-
servative management)

Diagnosis No.
Patients

Bilateral
disease

1984±1988 1989±1993

Op Cons Op Cons

Pelvi-ureteric Junction
Obstruction

52 6 14 1 19 18

Multicystic Dysplastic
Renal Disease

29 7 5 6 0 18

Vesico-ureteric Junction
Obstruction

16 2 3 3 1 9

Vesico-ureteric Re¯ux 14 10 1 1 3 9
Duplex Systems 12 0 2 0 7 3
Posterior Urethral
Valves

3 ± 2 0 1 0

Transient Conditions 29 26
Miscellaneous
e.g. Single or ectopic
kidney, Dysplasia or
prune belly syndrome

18 0 0 0
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degrees of VUR can be associated with minimal or no
dilatation on postnatal ultrasound scan [14, 19, 22].
However, conservative management has also shown
resolution of even severe grades of re¯ux over the ®rst
2 years of life [3, 5]. We have also become aware that
some infants are born with globally small `dysplastic'
kidneys in association with VUR without any evidence
of urinary tract infection. The VUR population with
`scarred' kidneys may therefore be divided into the
congenital and acquired re¯ux groups. The former are
usually recognisable on ultrasound criteria and have full
investigations to document the degree of damage. We
have to balance our concern for detecting VUR with the
potential to prevent infection and damage to growing
kidneys with the concerns increasingly expressed by
parents about invasive tests in their asymptomatic in-
fants. Only a controlled trial of urinary prophylaxis
against observation only will resolve the value of de-
tecting VUR in `normal' kidneys at birth.

Antenatal intervention in fetuses with obstruction of
the urinary tract is still controversial. It may not be
possible to de®ne the cause of the obstructive uropathy
precisely, biochemical indices on bladder urine may not
re¯ect damage to both kidneys and percutaneous vesico-
amniotic shunts have a complication rate of 25% [8].
The need for such intervention is rare as illustrated by
three cases in 10 years in our series. In specialist centres
fetal cystoscopy has recently been used to de®ne the
cause of the lower obstructive uropathy with attempts
made to create a direct drainage procedure [15].

The management of many of these antenatally de-
tected urinary tract abnormalities has become increas-
ingly conservative as emphasised by the two 5-year
periods in our study when the operation rate fell from
71% to 35%. The commonest abnormality of pelvi-
ureteric junction obstruction is assessed by postnatal
ultrasound and currently 99mTc mercaptoacetyltriglycine
scan. Each child's investigations are discussed at a
combined nephrourology and radiology meeting and
only if there is a signi®cant pelviceal calyceal dilatation
on the ultrasound combined with poor washout of
radionuclide and decreased di�erential function on the
a�ected side (<40%) is surgery contemplated [9]. A
similar situation pertains to vesico-ureteric junction
obstruction [12]. Management of MCDK disease in our
unit has been entirely conservative in recent years [1].
Although concerns have been expressed about hyper-
tension, infection and possible rare tumour formation in
association with MCDK kidneys, serial ultrasounds
show progressive involution with time.

The current study emphasises that dilemmas still exist
with the antenatal detection and postnatal management
of antenatally detected urinary tract abnormalities.
Adequate explanation and support for prospective par-
ents remains a cornerstone of good practice, especially
as we are mainly dealing with asymptomatic conditions.
Our postnatal plan of management is increasingly con-
servative but evolving as the natural history of many
abnormalities continues to be de®ned.

Acknowledgements We thank Dr. J Pad®eld, Dr. D. Rose, Dr. A.
Manhire, Dr. N. Broderick, Dr. J. Somers and the sta� of the
obstetric ultrasound departments for their co-operation.

References

l. Al-Khaldi N, Watson AR, Zuccollo J Twining P, Rose DH,
(1994) Outcome of antenatally detected cystic dysplastic kidney
disease. Arch Dis Child 70:520±522

2. Anderson N, Abbott G, Allan R, Clautice-Engle T, Wells JE
(1995) Detection of obstructive uropathy in the fetus: predictive
value of sonographic measurements of renal pelvic diameter at
various gestational ages. AJR 164:719±723

3. Anderson PAM, Rickwood AMK (1991) Features of primary
vesicoureteric re¯ux detected by prenatal sonography. Br J Urol
67:267±271

4. Arger PH, Aquino L, Arenson RL, Camardese T, Coleman
BG, Gabbe SG, Mintz MC, Snyder HP (1985) Routine fetal
genitourinary tract screening. Radiology 156:485±489

5. Bouachrine H, Didier F, Didier F, Schmitt M (1996) A follow-
up study of pre-natally detected primary vesicoureteric re¯ux: a
review of 61 patients. Br J Urol 78:936±939

6. Corteville JE, Crane JP, Gray DL (1991) Congenital
hydronephrosis: Correlation of fetal ultrasonographic ®ndings
with infant outcome. Am J Obstet Gynecol 165:384±388

7. Economou G, Brook®eld DSK, Egginton JA (1994) The im-
portance of late pregnancy scans for renal tract abnormalities.
Prenat Diagn 14:177±180

8. Elder J, Duckett J, Snyder H, et al (1987) Intervention for fetal
obstructive uropathy: has it been e�ective? Lancet II:1007

9. Freedman ER, Rickwood AM (1994) Prenatally diagnosed
pelviureteric junction obstruction: a benign condition. J Pediatr
Surg 6:769±772

10. Gunn TR, Mora JD, Pease P (1994) Antenatal diagnosis of
urinary tract abnormalities by ultrasonography after 28 weeks'
gestation: Incidence and outcome. Am J Obstet Gynecol
172:2:479±485

11. Helin I, Persson PH (1986) Prenatal diagnosis of urinary tract
abnormalities by ultrasound. Paediatrics 78:879±883

12. Liu HY, Dhillon HK, Diamond DA, Du�y PG, Ransley PG,
Yeong CK (1994) Clinical outcome and management of pre-
natally diagnosed primary megaureters. J Urol 152:614±617

13. Livera LN, Brook®eld DSK, Egginton JA, Hawnaur JM (1989)
Antenatal ultrasonography to detect fetal renal abnormalities: a
prospective screening programme. BMJ 298:1421±1423

14. Marra G, Assael BM, Barbieri G, Caccamo ML, Grumieri G,
Moioli C (1994) Mild fetal hydronephrosis indicating vesicou-
reteric re¯ux. Arch Dis Child 70:F147±150

15. Quintero RA, Arias F, Cotton DB, Evans MI, Guevara-
Zuloaga F, Johnson MP, Romero R, Smith C (1995) In-utero
percutaneous cystoscopy in the management of fetal lower
obstructive uropathy. Lancet 346:537±540

16. Scott JES, Renwick M (1993) Urological anomalies in the
Northern Region Fetal Abnormality Survey. Arch Dis Child
68:22±26

17. Tam JC, Cass DT, Choong KKL, Cohen RC, Gruenewald SM,
Hayden LJ, Hodson EM (1994) Postnatal diagnosis and out-
come of urinary tract abnormalities detected by antenatal ul-
trasound. Med J Aust 160:633±637

18. Thomas DFM (1990) Fetal uropathy. Br J Urol 66:225±231
19. Tibballs JM, De Bruyn R (1996) Primary vesicoureteric re¯ux ±

how useful is postnatal ultrasound? Arch Dis Child 75:444±447
20. Tripp BM, Homsy YL (1995) Neonatal hydronephrosis ± the

controversy and the management. Pediatr Nephrol 9:503±509
21. Watson AR, Readett D, Nelson CS, Kapila L, Mayell MJ,

(1988) Dilemmas associated with antenatally detected urinary
tract abnormalities. Arch Dis Child 63:719±722

22. Zerin JM, Chang ACH, Ritchey ML (1993) Incidental
vesicoureteral re¯ux in neonates with antenatally detected
hydronephrosis and other renal abnormalities. Radiology
187:157±160

511


