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1 Introduction

Obstruction, vescico-ureteral reflux and paren-
chymal dysplasia are the most frequent congen-
ital lesions of the uropoietic system. These
anomalies are responsible for 30 to 40% of all
cases of chronic renal insufficiency. In Europe
the prevalence of these chronic diseases is esti-
mated to be 20 in 1 000000 children between 0
to 15 years [18].
The time of surgical correction is widely ac-
cepted as an important variable in reducing
incidence of new cases which is about three to
four per million per year. The best results are
achieved in children operated on within the first
year of life, following early diagnosis. After this
stage, despite surgery, most of these patients
progressively deteriorate to chronic renal insuf-
ficiency.
Renal lesions should be diagnosed before they
progress to a state of "no return" which is
frequently associated with and worsened by
severe infections. These lesions are frequently
symptomless until severe impairment has oc-
curred. Early diagnosis cannot rely on clinical
signs such as palpable abdominal mass, urinary
infection, hematuria or micturition disorders,
all of which are inconstant and may occur at a
late stage in the disease. The combined use of
diagnostic techniques such as sonography and
urography may be based on selected popula-

tion. Unfortunately, risk factors are hard to
identify. Extensive sonographic screening in the
neonatal period would be hard to perform and,
in any case, should be considered only after a
cost-benefit evaluation.

Recent experiences in some pediatric surgery
centers have evidenced how, in the last few
years, most cases of uropoietic lesions treated
at an early stage are the result of diagnoses
made during prenatal life [7]. At the beginning
of the 1970's it became clear that prenatal
sonography could achieve an accurate diag-
nosis of uropoietic anomalies. The subject of
the present research is proper perinatal man-
agement of the various lesions observed. One
of the main issues is whether or not it is advis-
able to carry out decompression on fetuses as
well as on newborn infants.
In cases of oligohydramnios it is widely ac-
cepted that this procedure might benefit some
fetuses because a severe reduction of amniotic
fluid is a sign of closed obstruction to urine
and/or advanced renal damage and represents,
per se, an unfavorable prognostic factor, expe-
cially as regards pulmonary hypoplasia [10,11].

In those fetuses with an ultrasonic picture of
hydronephrosis probably due to prevescical
obstructions, the choice of management is com-
plicated by the fact that, when the lesion is
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unilateral, the amount of amniotic fluid cannot
be assumed as a reliable index. Surprisingly,
polyhydramnios rather than oligohydramnios
has been described in some bilateral cases [17].

Although some papers dealing with fetal hy-
dronephrosis have included cases of upper uri-
nary tract obstruction or vescico-ureteral re-
flux, until now no papers have been focused
just on these cases alone; it is then difficult to
draw definite criteria for proper management.
For this purpose we report our experience in
diagnosis and perinatal management of hy-
dronephrosis not associated with overdistended
bladder. Figure 1. Mild bilateral hydronephrosis.

2 Materials and methods

This series covers 30 cases of prenatal diagnosis
of uni- or bilateral hydronephrosis not associ-
ated with an overdistended bladder. Fifteen
cases were referred for suspicious ultrasound
findings while the others were from the obstetri-
cal population of the hospital. Both real-time
and static scanners were used in the study pe-
riod (October 1979-June 1983).
Hydronephrosis was confirmed by three inde-
pendent observers with more then one year's
experience with obstetrical sonography. The
operators did not agree on a diagnosis between
hydronephrosis and dysplasia in only one case.
Once the diagnosis was established, all patients
underwent serial sonographic checks as .well as
routine fetal monitoring.
The severity of the urinary tract dilatation was
assessed by a grade three scale (mild, moderate,
severe: figures 1 — 3) based on the ratio between
kidney parenchyma and transonic mass. The
evaluation of the disease was thereafter defined
as unmodified, worsening or improving, if a
change in the severity scale did or did not occur.
The amniotic fluid was qualitatively evaluated
as oligohydramnios, normal or polyhydram-
nios.
In no case was fetal urine aspirated or drained
prenatally. Early delivery for post-natal decom-
pression was performed at the 36th week on
four cases among seven fetuses with worsening

Figure 2. Bilateral hydronephrosis: left moderate, right
severe.

Figure 3. Unilateral hydronephrosis: severe.
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hydronephrosis (two unilateral and two bilat-
eral) and in one case with severe oligohydram-
nios.
A cesarean section was performed in 25% of
cases, but in no instances for reasons specifi-
cally referring to the fetal disease. According
to Italian standards [9], neonatal weight was
between the 10th and the 90th centile in 22
cases, below the 10th in 6 cases and above 90th
in the remaining two.
The babies were clinically examined after birth
especially to determinate whether palpable ab-
dominal masses were present. Sonographic evi-
dence of hydronephrosis in the newborn infants
was quantified on a grade three scale [6, 7]. In
suspected or obviously abnormal cases, ultra-
sound examination was repeated within 1 to
7 days. When the sonographic picture of the
uropoietic system was normal, the check was
delayed for at least one month.
Urography with micturitional cystography was
performed on all newborn infants with
sonographic hydronephrosis ranging from mo-
derate to severe as confirmed by at least two
scans. Surgical correction was performed only
in cases with urographic evidence of severe hy-
dronephrosis or of functional "silence" of the
kidney. In cases with bilateral pyelo-ureteric
junction stenosis, surgery was performed on the
less severely affected kidney first.
All newborn infants who underwent surgical
management were followed up for several
months. Five infants have been followed up for
more than one year.

3 Results

In table I, results are summarized for what
concerns correspondence between prenatal di-
agnosis and neonatal findings. Hydronephrosis
was confirmed post-natally by ultrasound and
by urography in 16 cases (53.3%).
The doubtful case in which the diagnosis was
uncertain between hydronephrosis and dyspla-
sia is also included. All the cases of severe
hydronephrosis as classified in utero belong to
this group which also happens to include 5
cases of mild hydronephrosis.
In 15 of these cases, prenatal diagnosis of
mono-bilaterality corresponded to the findings
after birth. The only exception was normal
when first checked in the first week of extrauter-
ine life, but bilateral hydronephrosis was evi-
denced at ultrasound after three weeks. In this
case final diagnosis was bilateral vescico-uret-
eric reflux (VUR); during prenatal life it ap-
peared normal at the first ultrasound examina-
tion during the 34th week but displayed monol-
ateral hydronephrosis at the 37th week. The
most frequent cause of hydronephrosis proved
to be pyelo-ureteric junction obstruction
(PUJO) (12 of 16). One case diagnosed by pre-
natal ultrasound as unilateral hydronephrosis
at surgery proved to have a multicystic kidney.
In two cases (6.7%) hydronephrosis cleared up
during intrauterine life, one at the 37th week
following an ultrasonic evidence of unilateral
hydronephrosis at the 33rd week, the other
only one week after diagnosis of severe bilateral
hydronephrosis at the 31st week. Both were

Table I. Correspondence between prenatal and neonatal diagnosis.

Prenatal
hydronephrosis

Neonatal diagnosis

Hydronephrosis Dysplasia Normal

Unilateral Bilateral

Unilateral
Bilateral

8 1
7

1 7*
6*

1 13

* in two patients (one unilateral and one bilateral) hydronephrosis disappeared during prenatal age.
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considered normal after being followed up for
9 and 3 months respectively. Eleven other cases
(36.7%) were clinically and ecographically nor-
mal on neonatal follow-up. Only three (19%) of
the 16 cases confirmed at birth were diagnosed
prior to 30 weeks. The percentage of ultrasound
examinations prior to 30 weeks (of the total
number of those performed between 25 and 35
weeks) in our laboratory is 41%. The frequency
of pathological cases after the 30th week is
much higher than expected. This may suggest
that obstructive hydronephrosis tends to occur
late in gestation. However, only 8 cases out of
30 were examined and found normal before the
diagnosis.
Oligohydramnios was observed only in 4 cases.
One of these occurred among those affected by
bilateral hydronephrosis. This was a fetus with
trisomy 21, severe growth retardation and an
atrial septum defect. The other three were nor-
mal at birth, while polyhydramnios was ob-
served in three affected and one normal fetuses.

No intrauterine deaths occurred in this series.
Table II reports the neonatal findings and surgi-
cal or pathological results. A palpable abdomi-
nal mass was found in 6 of 28 newborns. One
of the later underwent nephrectomy for a multi-
cystic kidney. Clinical findings were negative
in ten patients with hydronephrosis (in one

newborn infant with unilateral hydronephrosis
this data was not reported on clinical records).
First postnatal sonography control showed a
moderate or severe hydronephrosis in 10 cases
(the multicystic kidney is included as a wrong
neonatal diagnosis). Such a sonographic picture
occurred only after up to seven days in the
remaining seven newborn infants later con-
firmed as being hydronephrotic. Routine lab-
oratory examinations were normal in all cases.
Only the first case in this series suffered from
an urinary tract infection. This newborn was
managed expectantly notwithstanding an ab-
normal echographic finding at the second week
of life. A bilateral ureteral reimplantation had
to be performed at the fourth month following
the infection. Urography confirmed hy-
dronephrosis in all patients with sonographic
diagnosis of moderate or severe dilation con-
firmed in two ultrasound examinations. Death
occurred in the trisomic newborn infant and in
one case after surgery due to systemic sepsis.
Surgical procedures include:
— pyeloureteric junction plasty in 11 patients

(15 kidneys),
— bilateral Cohen's reimplant in 2 patients,
— vescicoureteral plasty in 1 patient,
— nephrectomy in 1 patient,
— hymenectomy and drainage of hydrometro-

colpos in 1 patient.

Table II. Neonatal findings in cases of prenatal diagnosis of hydronephrosis.

Neonatal Total
diagnosis number

of cases

Unilateral 8
hydronephrosis
Bilateral 8
hydronephrosis

Neonatal findings

Abdominal
palpable
mass

2

3

Moderate or severe
hydronephrosis at
first ultrasound

4

5

Hydronephrosis
at urography

8

8

Surgical or
pathological
diagnosis

7 PUJO
1 VUO
4 PUJO
2VUR

Dysplasia
Normal

1
13

1 PUJO + VUJO
1 Hydrometro colpos
1 Multicystic kidney

PUJO = pyeloureteric junction obstruction; VUO = vescicoureteric obstruction; VUR = vescicoureteric reflux.
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The time interval between prenatal diagnosis
and surgical corrections ranged between 3 and
29 weeks. When fetal hydronephrosis showed
a worsening pattern (7 patients, 12 kidneys) the
mean interval was 10.3 weeks; in the others (8
patients, 10 kidneys, excluding the multicystic
kidney) this was 13.8 weeks.

The kidneys of the four infants in whom
pyeloureteric junction plasty was performed bi-
laterally showed at ultrasonic follow-up ident-
ical results for both sides, notwithstanding a
mean interval of 4.5 weeks (range 1—9 weeks)
between the first surgical procedure and the
second one on the controlateral kidney: in three
cases sonographic picture was normal while in
the fourth moderate bilateral hydronephrosis
was found.

Two other patients still have moderate hy-
dronephrosis at sonographic postsurgical fol-
low-up. All three underwent pyeloureteric junc-
tion plasty in the first week of life; the time
interval between prenatal diagnosis and surgery
was 7 and 8 weeks.

4 Discussion

In our previous report in which we analyzed
the effectiveness of routine ultrasound screen-
ing for fetal malformations, the frequency of
uropoietic system anomalies was 26% of all
congenital defects observed [16]. The frequency
remained unchanged during the period covered
by the present study (55/220, 25%). Hy-
dronephrosis was by far the most frequent le-
sion (32 cases), which showed an association
with an overdistended bladder in only two
cases.

Hydronephrosis is then among the most fre-
quent fetal anomalies that the ostetrician has
to face with all that implies in terms of counsel-
ing to the parents, planning time and place
of delivery and considering the possibility of
prenatal treatment.

Until now eleven papers [1, 5, 8, 10, 11, 12, 14,
15, 19, 20, 21] reported a total of 36 cases of

fetal hydronephrosis presumably not due to
low urinary tract obstruction with controlled
neonatal outcomes. Therapeutic abortions were
performed in two cases, postnatal surgery in
twenty, severe associated malformations oc-
curred in five cases and neonatal mortality was
14% mostly due to malformations other than
hydronephrosis.
On the other hand, the frequency of false posi-
tive cases was 27.8%. The rate of disappearance
of fetal hydronephrosis during pre- or postnatal
life was higher in the present series (43.4%);
this could be due to a less rigid definition of
hydronephrosis; but it is difficult to be ascer-
tained because neither the other authors give
clear criteria to discriminate between physio-
logic and pathologic dilatation of the calyco-
pyelic system. As a matter of fact, the degree
of dilatation did not correlate, in our experi-
ence, with the chances of disappearance and
also mild hydronephrosis had to be followed
up carefully; moreover possibilities of misdi-
agnosis, which occurred in one case of multicys-
tic kidney, had to be considered. In our experi-
ence, isolated hydronephrosis, whether uni- or
bilateral, did not result in the fetuses being at
high risk as regards their chance of survival, as
only one case of death occurred due to sepsis
after surgery, nor as regards to perinatal mor-
bidity other that following the uropoietic lesion:
only four infants were delivered before the 37th
week, birth weight was appropriate for gesta-
tional age in 73% of the cases, and in only one
fetus were associated malformations observed.
The sonographic appearance of this lesion
seems to occur late in the course of gestation:
the observed frequency of diagnosis after 30
weeks is in fact higher than would be expected if
its onset was randomly distributed throughtout
pregnancy.
This latter finding is in agreement with other
authors' experiences which report diagnosis of
the disease at a later stage of gestation than
the one observed when other uropathies are
diagnosed [11, 19]. The hypothesis of a late
occurrence in gestation seems quite consistent
and possibly related to the marked increase in
the fetal urinary production.
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The hourly fetal urinary production rate
doubles in fact from the 27th to the 32nd week
[4] while in the same time interval the length
and antero-posterior diameter of the kidney
increase by only 15 — 25% [3]. Another explana-
tion might be the earlier selection of cases of
low urinary tract obstruction and hence earlier
ultrasonic examination for a more frequent
clinical evidence of oligohydramnios; whereas
scanty amniotic fluid is a rare feature in cases
of upper urinary tract obstruction, even in bilat-
eral ones.

In this series, seven of the eight cases of bilateral
hydronephrosis did not show a reduction of
amniotic fluid, suggesting a favorable
prognosis. In unilateral cases no estimation
could be drawn, on the other side, for what
concerns renal damage or the degree of obstruc-
tion to urine. Moreover, these patients are more
likely to be undiagnosed at birth while the
utility of early surgical management has been
demonstrated exactly in such cases. In this
series 66% of the newborn infants showed no
clinical signs or symptoms and the first ultra-
sound examination after birth revealed only
mild hydronephrosis in seven patients, in whom
the progress of the disease was later confirmed
by means of urography. On the other hand, in
five cases only a minor degree of hy-
dronephrosis was seen in utero, which devel-
oped postnatally into a severe form of the dis-
ease. Therefore in our own experience, the need
for surgical correction is not strictly related to
the degree of hydronephrosis evidenced in the
antenatal or immediate neonatal period. In
1982 BERKOWITZ [2] stated that "unilateral le-
sions ... do not warrant the risks of shunt
placement". We feel this opinion reasonable in
view of this poor correspondence between

degree of fetal hydronephrosis and need for
neonatal surgery and possible disappearance of
dilatation before birth.
However, we initially assumed that early deliv-
ery might allow earlier neonatal treatment. We
were conscious of the greater perinatal risk
related to prematurity and low birth weight,
and we were looking for indicators to assist us
in selecting cases in which this management was
advisable. The quantity of amniotic fluid was
not an useful indication because most of the
cases were unilateral upper obstructions, there-
fore premature delivery was carried out in a
few cases where the ultrasonic picture of fetal
hydronephrosis was worsening or severe
enough to lead to difficulties in differential di-
agnosis. This policy has been abandoned over
the last two years when it became evident that
mortality, morbidity and renal damage are not
related to the time elapsing between prenatal
diagnosis of hydronephrosis and surgery, when
performed in the neonatal period. This is dem-
onstrated by the cases of bilateral hy-
dronephrosis in which, notwithstanding correc-
tion up to nine weeks earlier on the least af-
fected kidney, both kidneys showed identical
morphological results. Conservative manage-
ment was adopted thereby decreasing surgical
risks due to prematurity and low birth weight.
Pyelo-amniotic shunts and early delivery may
be necessary in some very severe obstructions of
the upper urinary tract. We have never observed
any such cases, which seem so far to be extre-
mely rare.
Finally, preliminary data on renal functional
evaluation of the patients who underwent surgi-
cal operation seem reassuring [13], but a longer
follow-up is needed to draw definite conclu-
sions.

Summary

This report covers 30 cases of prenatal diagnosis of
uni- or bilateral hydronephrosis not associated with an
overdistended bladder. Oligohydramnios was observed
only in four cases while polyhydramnios occurred in
three affected fetuses. In no case was fetal urine aspirated
or drained prenatally. Early delivery was performed

in four cases with oligohydramnios. Sixteen newborns
required surgical correction of the lesion as it was con-
firmed by urography, following at least two sonographic
examinations which confirmed a moderate to severe
hydronephrosis after birth. The most frequent lesion was
pyelo-ureteric junction obstruction (12 cases). Thirteen
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cases were normal at follow-up, and in two of these the
dilation cleared up during intrauterine life. One case of
severe hydronephrosis proved to be a multicystic kidney.
In this series isolated hydronephrosis, both uni- or bilat-
eral did not result in fetuses being at high risk for

survival (only one infant died after surgery) nor as
regards to associated malformations and perinatal mor-
bidity. Provided a properly timed surgical correction
was performed, renal function resulted to be good at
follow-up.

Keywords: Fetal malformations, prenatal diagnosis, ultrasound.

Zusammenfassung

Perinatales Management bei fetaler Hydronephrose und
unauffälliger Harnblase
Die Untersuchungsreihe umfaßt 30 Fälle, in denen prä-
natal eine uni- oder bilaterale Hydronephrose diagnosti-
ziert wurde. In 4 Fällen bestand ein Oligo-, in 3 Fällen
ein Polyhydramnion. Eine pränatale Aspiration oder
Drainage von fetalem Urin erfolgte in keinem Fall. Bei
den 4 Fällen mit Oligohydramnion wurde die Geburt
frühzeitig eingeleitet. Bei 16 Neugeborenen war, nach-
dem der Verdacht durch eine Urographie bestätigt wor-
den war, ein chirurgischer Eingriff zur Korrektur der
Fehlbildung notwendig. Mindestens 2 ultrasonographi-
sche Untersuchungen wurden postnatal zur Bestätigung
der mittelgradigen bzw. ausgeprägten Hydronephrose

Schlüsselwörter: Fetale Mißbildungen, pränatale Diagnose, Ultraschall.

durchgeführt. Die häufigste Fehlbildung bestand in einer
Obstruktion im Bereich der Ureterenabgänge (12 Fälle).
Bei der Nachuntersuchung waren 12 Kinder unauffällig;
darunter waren 2, bei denen sich die Dilatation schon7

intrauterin verringert hatte.
In unserer Untersuchungsreihe war eine isolierte Hydro-
nephrose (uni- oder bilateral) weder mit einer stark
erhöhten perinatalen Mortalität noch Morbidität ver-
knüpft; (lediglich l Kind starb nach dem chirurgischen
Eingriff). Assoziierte Mißbildungen kamen nicht gehäuft
vor. Wie die Nachuntersuchung zeigt, ist die renale
Funktion nach einer rechtzeitig durchgeführten chirurgi-
schen Korrektur gut.

Resume

Prise em charge perinatale de l'hydronephrose fetale a
vessie normale
Cette serie represente 30 cas de diagnostic prenatal
d'hydronephrose uni ou bilaterale sans distention vesi-
cale. On n'a observe un oligoamnios que dans quatre
cas, alors qu'il y avait trois hydramnios. II n'y a pas eu
de cas ou l'urine foetale a ete aspiree ou drainee avant
la naissance. Dans les quatre cas avec oligoamnios, un
accouchement precoce a ete provoque. Seize nouveaux-
nes ont necessite d'un traitement chirurgical de la lesion
confirmee par urographie; ce traitement a ete realise
apres au moins deux examens echographiques ayant
confirme apres la naissance une hydronephrose moderee

ou severe. La lesion la plus frequente est l'obstruction
de la jonction pyelo-calicielle (12 cas). Treize cas ont ete
normaux lors du suivi, dont deux chez lesquelles la
dilatation s'etait amelioree au cours de la vie intra-
uterine. Un cas d'hydronephrose severe correspondait a
un rein polykystique.
Dans cette serie, l'hydronephrose isolee, qu'elle soit unie
ou bilaterale n'entrame pas pour le foetus un haut risque
pour sä survie (un enfant seulement est decede apres
Chirurgie) ni en ce qui concerne les malformations asso-
ciees et la morbidite perinatale. La fonction renale se-
condaire ä une correction chirurgicale realisee au mo-
ment approprie est excellente lors du suivi ulterieur.

Mots-cles: Diagnostic prenatal, malformations foetales, ultrasons.
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