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ABSTRACT

Objectives: Urinary tract anomalies account for approximately one-quarter of all antenatally detected anomalies. The aim
of this study was to identify factors associated with severe adverse neonatal outcomes of a prenatally diagnosed urinary
tract anomaly.

Material and methods: A retrospective-prospective study included 101 pregnant women with prenatally diagnosed fetal
urinary tract anomalies presented to the Council for Fetal Anomalies. Prenatal diagnoses were compared with autopsy
findings in cases of terminated pregnancy or with clinical and operative findings of the infants.

Results: The mortality rate in the group of patients with fetal obstructive uropathy (60 patients) was 10% and in the group
of patients with fetal multicystic dysplastic kidney (38 patients) 15.7%. Surgery was performed on 53.4% of the children,
whereas more than half of the operations involved resolving associated urinary tract anomalies. Postoperative renal func-
tion deterioration occurred in 19% of the children.

Conclusions: The prognosis of renal function in obstructive uropathies is excellent if oligoamnios does not develop prena-
tally and in case of timely provided surgical care is provided postnatally. The finding of the bilateral multicystic dysplastic
kidney is associated with poor prognosis. The prognosis in fetal unilateral multicystic dysplastic kidney depends primarily
on the condition of the contralateral kidney and the existence of associated anomalies.
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INTRODUCTION

According to literature data, urinary tract anomalies ac-
count for slightly less than one-quarter of all antenatally de-
tected anomalies. As many as 60% of all urinary tract anoma-
lies account for obstructive uropathies and close to 30% for
multicystic dysplastic kidney [1, 2]. In obstructive uropa-
thies, antenatal sonography detects not only an anomaly
but also the location of the obstruction occurrence, whereas
we can also evaluate renal function by biochemical analysis
of fetal urine obtained by the bladder puncture. Multicystic
dysplastic kidney rarely causes diagnostic dilemmas and is
detected easily by a routine prenatal sonographic examina-
tion.The kidney itself is enormously enlarged and is the most
common cause of sonographic findings of cystic masses in
the fetal abdomen, whereas its function is less than 10% [3].
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Numerous studies have examined the incidence of fetal
urinary tract anomalies, genetics, etiopathogenesis, asso-
ciation with other abnormalities, and surgical procedures
conducted on children after birth [4-8]; however, questions
remain about prenatally identified factors associated with
adverse perinatal-neonatal outcomes.

The objectives of this study were to characterise clinical
outcomes of a prenatally diagnosed urinary tract anomaly
and to assess prenatal variables associated with the ad-
verse outcome or favourable prognosis for the purpose of
adequate counselling of patients.

MATERIAL AND METHODS
A retrospective-prospective study included pregnant
women with a congenital fetal urinary tract anomaly pre-
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sented to the Council for Fetal Anomalies at the Institute of
Gynaecology and Obstetrics, Clinical Centre of Serbia, and
University Children’s Hospital, Belgrade within a three-year
period. Prenatal evaluation of fetal urinary tract included ex-
pert fetal ultrasound examination with fetal echocardiogra-
phy and, depending on the assessment of the Council team,
additional diagnostics such as magnetic resonance imaging,
amniocentesis with karyotyping, and fetal urine analysis.

Patients diagnosed with a fetal anomaly incompatible
with life or anomalies with poor postnatal outcomes were
advised to terminate the pregnancy, whereas the proposals
for termination were presented to the Ethics Committee.
Patients having a favourable prognosis were referred to
their gynaecologists for pregnancy monitoring and comple-
tion according to obstetric indications. Postnatal evaluation
of the infant urinary tract (ultrasonographic examination,
micturating cystourethrography, and radioisotope imaging
techniques: MAG-3, DMSA, DTPA), and certain interventions
(one or two) if necessary, were performed at the University
Children’s Hospital. Data used in this study were obtained
based on prenatal diagnoses, autopsy findings (in case of
lethal outcomes), and clinical and operative findings of the
infants.

RESULTS

Within a three-year period, 101 pregnant women with
a suspected fetal urinary tract anomaly were referred to the
Council For Fatal Anomalies. Fetal urinary tract dilation was
diagnosed prenatally in 60 patients (59.4%), whereas the
diagnosis of fetal multicystic dysplastic kidney was estab-
lished in 38 patients (37.6%). The remaining patients were
diagnosed with dysfunctions in the number, fusion, and lo-
calization of the kidneys and were notincluded in the study.

Mortality

In the group of patients with an obstructive urinary
tractanomaly, the pregnancy was terminated in six patients
(10%). After the obtained approval from the Ethics Commit-
tee, the termination was performed in two cases of bilateral
hydronephrosis, severe oligoamnios, and poor results of
the fetal urine analyses indicating the existence of fetal
renal insufficiency during early gestation and in four cases

of a sonographic finding of megacystis and oligoamnios.
The average length of gestation before the pregnancy ter-
mination was 26 weeks. The fetal sex was male in all cases.
In patients diagnosed with fetal multicystic dysplas-
tic kidney, the pregnancy was terminated in four patients
(10.5%) after obtaining the approval from the Ethics Com-
mittee, whereas in two cases (5.2%) child deaths occurred
after birth. Excluding two fetuses with multicystic dysplastic
kidney confirmed by autopsy findings, in cases of unilat-
eral multicystic dysplasia, the autopsy revealed associated
urinary tract anomalies and extrarenal anomalies (Tab. 1).

Surviving children with urinary
tract anomalies

Of the 54 patients with a prenatally detected obstructive
anomaly of the fetal urinary tract, three were misdiagnosed
as verified postnatally. Isolated unilateral or bilateral hydro-
nephrosis, a slightly higher number of the bilateral one, was
detected in 30 children (55%). The remaining children had
associated urinary tract anomalies. The obstruction cause,
the number of operated children, and the number of chil-
dren with renal function deterioration are shown in Table 2.

The urinary tract of 32 surviving children with a multi-
cystic dysplastic kidney was evaluated postnatally. Radio-
isotope examination revealed that the kidney altered due
to multicystic dysplasia was either entirely dysfunctional or
its function was less than 5%.

Ultrasound examination and micturating cystourethrog-
raphy revealed one or more associated urinary tract anoma-
liesin 27 (84.3%) children (Tab. 3). Surgery was performed on
28 (73.6%) children. In seven (17%) children, renal function
deterioration was observed during postoperative follow-up.
The remaining children required no interventions and un-
dergo regular check-ups.

DISCUSSION

In the group of patients with congenital fetal obstructive
uropathy, the highest number of terminated pregnancies
was in fetuses with pronounced megacystis and reduced
amniotic fluid volume. Reduced amniotic fluid in early ges-
tation was the main poor prognostic factor in obstructive
uropathy. The literature data also indicated high mortality
rates in fetuses with this anomaly [9]. In our study, all preg-

Table 1. Fetal autopsy findings (associated renal and extrarenal anomalies) in four cases of terminated pregnancies

Prenatal diagnosis

Multicystic left kidney and right kidney anomaly
Multicystic right kidney and no amniotic fluid
Multicystic left kidney and no amniotic fluid

Multicystic left kidney and polycistic right kidney

Associated urinary tract anomalies
Agenesis of the right kidney
Hypoplastic bladder and left kidney
Agenesis of the right kidney
Right kidney dysplasia

Autopsy findings
Extrarenal anomalies
Anal and vaginal atresia
Hypoplastic penis
Cleft lip and palate
Hypoplastic genitalia
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Table 2. Postnatal diagnosis in infants with prenatally diagnosed dilated uropathy, the cause of dilation, the number of children who underwent

surgery and children with the postoperative renal function deterioration

Isolated uni/bilateral — Stenosis of the pyeloureteral junction
hydronephrosis —VUR

— Stenosis of the pyeloureteral junction

Hydrgnephrqsns — Congenital megaureter
associated with
uni/bilateral megaureter Lisen el
— Posterior urethral valve
—VUR

— Posterior urethral valve

WEEFERIE — Narrowed urethra

VUR — vesicoureteral reflux

— Stenosis of the vesicoureteric junction

30 (55.5%) 11 (36.6%) 1(3.33%)
16 (29.6%) 10 (62.5%) 2(12.5%)
5(9.25%) 5 (100%) 2 (40%)

Table 3. Anomalies of the contralateral kidney, the ipsilateral kidney, and the lower urinary tract in infants prenatally diagnosed with multicystic

dysplastic kidney

Hydronephrosis

Pyelectasis 4
Megaureter 1
Ectopic ureter 2
Ureterocele 2

Posterior urethral valve

Urethral stenosis

VUR 8
Total 20

VUR — vesicoureteral reflux

nancies were terminated before the fetuses were capable
of independent life.

The outcome of surviving children with obstructive
uropathy was relatively favourable. The results of our study
showed that isolated unilateral hydronephrosis is a benign
condition, whereas the possibility of spontaneous resolu-
tion is very high, especially if the pelvis diameter prenatally
at 32 weeks was less than 15 mm. Previous studies have
demonstrated similar results [10].

Vesicoureteral reflux (VUR) was responsible for approxi-
mately 12% of dilatation detected antenatally, similarly to
the percentage reported in the literature (15%) [11].

Ahigh number of interventions were required in children
with a prenatal diagnosis of hydronephrosis and megaureter
(close to 60%), primarily in those with postnatally detected
pyelo-ureteral junction stenosis.

The percentage of interventions was also high in the
group of children with a prenatally diagnosed bilateral hy-

2
2
1
4
1
2
7 5

dronephrosis and postnatally confirmed VUR with various
degrees of severity (close to 30%). Since VUR predisposes
patients to urinary tract infection, all children in this study
with the dilatation of pyelon greater than 10 mm were
postnatally treated with low dose antibiotics terapy in the
first three months of life [12]. The highest number of inter-
ventions were required in children with megacystis caused
by a posterior urethral valve [13, 14].

In general, in the group of children with a dilated uropa-
thy, renal function deterioration occurred only in cases of
pronounced bilateral hydronephrosis or pronounced mega-
cystis with the development of oligopamnios requiring labour
induction immediately upon achieving fetal lung maturation.

Regarding fetal multicystic dysplastic kidney, our study
showed the highest mortality rate in cases of bilateral dys-
plasia, prenatally diagnosed extrarenal anomalies, and
oligoamnios. In comparison to prior research results con-
cerning anomalies of the contralateral kidney, we obtained
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similar data. Namely, the contralateral kidney anomalies
were found in approximately 32% of children, similar to
data from previous studies (21-35%) [15, 16].

VUR was diagnosed in 22% of children. Data from previ-
ous research studies indicate aVUR range of 4.8 to 28%[17].

The most frequent anomalies of the ipsilateral side in-
clude megaureter, ectopic ureter and VUR, whereas the low-
er urinary tract anomalies were present in 13.2% of children,
slightly higher than reported in previous studies (6%) [18].

Despite conflicting opinions on the application of cys-
toscopy and nephrectomy in this group cystoscopy revealed
an ectopic ureter in 10% of children, whereas colposcopy
detected an imperforate hymen and an ectopic ureter with
the opening located in the vagina in one girl. The outcome
of operated children was generally favourable. Nephrectomy
or partial nephrectomy was required in 13 out of 28 children,
whereas in other children in this group 28 interventions were
performed to resolve the anomalies of the contralateral kidney
and the lower urinary tract [19-21]. The remaining children
required no interventions and undergo regular check-ups.

CONCLUSIONS

The prognosis of renal function in obstructive uropa-
thies is excellent if oligoamnios does not develop prenatally
and in case of timely provided postnatal surgical care. The
findings of both bilateral and unilateral MCKD and oligoam-
nios are associated with poor prognosis. Isolated unilateral
MCKD requires serial ultrasound examinations both pre
and postnatally since the prognosis depends primarily on
the condition of the contralateral kidney and the severity
of associated anomalies.
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