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BACKGROUND AND OBJECTIVES: Antenatally detected urinary tract abnormalities (ADUTA) are increasingly
recognized. Our aims were to determine the incidence and outcomes of antenatally diagnosed congenital hy-
dronephrosis in a large cohort.

DESIGN AND SETTINGS: We recorded the number of total deliveries over 4 years at King Abdulaziz University
Hospital (KAUH) between January 2008 and December 2011 from the number of nursery and neonatal intensive
care unit (NICU) admissions.

PATIENTS AND METHODS: We reviewed the records of 18 853 deliveries between January 2008 and December
2011 at KAUH, Saudi Arabia. ADUTA were recorded, and their postnatal medical records were reviewed for
demographic and radiological data.

RESULTS: ADUTA were diagnosed in 327 fetuses (1.7%). The commonest pathology was congenital hydrone-
phrosis (=313, 95.7%). Cystic renal anomalies were reported in 4 babies (1.2%), and 10 children (3.1%) were
reported to have other renal anomalies, including duplex kidneys or a single kidney. A total of 240 babies with
congenital hydronephrosis were followed up. Hydronephrosis resolved in 99 children (41.2%) within 2 months
of birth. A total of 29 subjects had underlying renal anomalies (12.1%), including vesicoureteral reflux (n=12,
5%), pelvi-ureteric junction obstruction (n=14, 5.8%), and posterior urethral valve (n=3, 1.3%). The best predic-
tor for nonresolving congenital hydronephrosis and underlying anatomical abnormalities was the anteroposte-
rior diameter on the first postnatal scan. A cut-off point of 5 mm was found to be 83% sensitive in predicting
nonresolving hydronephrosis, while 7 mm was 88% sensitive and 10 mm was 94% sensitive.

CONCLUSIONS: Congenital hydronephrosis is the commonest ADUTA. A large percentage resolved within
2 months of birth, but underlying anatomical abnormalities were found in 12.1%. All babies with antenatally
detected hydronephrosis should be examined by ultrasound postnatally but further radiological investigations
should only be performed for persistent significant AP dilatation >10 mm.

ntenatally detected urinary tract abnormali-

ties (ADUTA) are frequently encountered.!

The recommended postnatal evaluation of
these infants has evolved to minimize invasive testing
while maximize the detection of significant abnormali-
ties. Recently, many reports have indicated that there is
a low rate of detectable renal abnormalities in infants
with a normal postnatal sonogram at 4 to 6 weeks of
age.”More than 50% of cases of antenatally detected hy-
dronephrosis will resolve spontaneously after birth. The
other 50% comprises anatomical anomalies that include
ureteropelvic junction obstruction (PUJO), vesico-ure-
teral reflux, and primary megaureters.” Postnatal radio-

logical evaluation (renal ultrasonography and voiding
cystourethrogram) is performed in every infant with
a significantly dilated renal pelvis (>8 mm between 20
and 30 weeks gestation or >10 mm after 30 weeks in
utero). A renal nuclear scan should be performed in
every child with significant/worsening postnatal hy-
dronephrosis.* It is also recommended that the use of
micturating cystourethrography (MCUG) should be
limited, and this investigation should be delayed until
the baby is 3 to 4 months old to allow for the spontane-
ous resolution of vesicoureteric reflux.”

The diagnosis of PUJO is based on the combina-

tion of abnormal dynamic renogram [diethylenetetra-
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minepentacetic acid (DTPA) or mercaptoacetyltrigly-
cine (MAG3)] findings and a wide pelvic diameter in
the absence of ureteric dilatation. It is recommended
that pyeloplasty is the appropriate treatment for chil-
dren with congenital PUJO and <40% split differential
function and/or a pelvic diameter >35 mm at the initial
investigation. In other patients, a period of observation
is warranted, and pyeloplasty should be carried out only
if their kidney function deteriorates or the renogram
curve does not improve.®

Some of the cases with antenatally diagnosed hydro-
nephrosis are subsequently shown antenatally to have a
megaureter. Only 30% of these children require surgical
correction and reimplantation.” A renal function <30%,
grade 3 or 4 hydronephrosis, and a ureteric diameter
>1.33 cm have been reported as significant and inde-
pendent predictive factors for surgery.’

In this study, we report a single-center experience
with ADUTA at King Abdulaziz University hospital
(KAUH). We looked at the incidence of ADUTA and
we investigated antenatally diagnosed hydronephrosis
and find out how many percentage resolved, what per-
centage were VUR, PU]J or mega-ureters.

PATIENTS AND METHODS

We recorded the number of total deliveries over 4 years
at KAUH between January 2008 and December 2011
from the number of nursery and neonatal intensive care
unit (NICU) admissions. We examined the number of
cases that were previously diagnosed with ADUTA and
calculated the prevalence. All children with congenital
hydronephrosis were included in the study, and their
electronic files as well as those of their mothers were
reviewed. We recorded the US finding antenatally and
the gestational age (GA) it was performed. The wid-
est pelvic anteroposterior (AP) diameter measurement
was recorded from the antenatal US, as well as from all
following US studies. The dilatation of the ureters was
also recorded on US studies. The results of MCUG and
DTPA scans were also recorded. Congenital hydrone-
phrosis was defined as an AP diameter >5 mm at any
GA.® MCUG and DTPA scans were requested if the
AP diameter was >10 mm on the postnatal US scans.
We used DTPA scan as it was the only dynamic reno-
gram available at our hospital; MAGS3 was not available.
This study was approved by the local ethics committee.

Statistical analysis

The statistical analysis was performed with SPSS, ver-
sion 16 (SPSS Inc., Chicago, Illinois). The quantitative
data were presented in the form of means and standard
deviation. The t test of independent samples was used
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to compare the quantitative data between the 2 groups.
Log transformation was performed for nonparametric
data. Receiver operating curve was done to determine
the sensitivity and specificity of different cut—off points
for detecting the hydronephrosis. Significance was con-
sidered at P values less than .05.

RESULTS

Over 4 years, there were 18853 deliveries at KAUH
with 327 antenatally detected renal abnormalities (1.7%
of pregnancies). The majority of cases of ADUTA
were congenital hydronephrosis (n=313, 95.7%).
Hydronephrosis was bilateral in 177 cases (56.5%) and
unilateral in 136 cases (43.5%). Cystic renal anoma-
lies were reported in 4 babies (1.2%), and 10 children
(3.1%) were reported to have other renal anomalies,
such as duplex kidneys or a single kidney.

Table 1 gives a summary of the demographic data
of the babies who were antenatally diagnosed with con-
genital hydronephrosis. Antenatal US was done at a
median of 34 weeks GA (range, 20-41 weeks) and the
median AP pelvic diameter was 5.85 mm (range, 4.5-30

Table 1. Demographic and clinical data of patients with
antenatally detected congenital hydronephrosis.

Number

(total, n=313) Percentage (%)

Gender

Male 231 73.8
Female 82 26.2
Nationality

Saudi 7 54.6
Non-Saudi 142 45.4

Booking status
Booked 279 89.1

Unbooked 34 10.9

Gestational age at
the antenatal US

Mean (SD) 33.65 (4.2)
Median (range) 34 (20-41)
VUR e o
UPJO 14 S8k
PUV 3 13%

PUV: Posterior urethral valves, SD: standard deviation, UPJO, uteropelvic junction
obstruction, US: ultrasound; VUR, vesicoureteral reflux.
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Table 2. Time of postnatal ultrasound for babies who had resolution of their

hydronephrosis.?

Resolved at Mean (SD) Median Range
First US (n=64) 10.68 (9.8) 8 1-56
Second US (n=21) 147 (127) 56 28-728
Third US (n=12) 660 (340) 240 60-3840
Fourth US (n=2) 810 (165) 480 480-1140

US: Ultrasound.

2Data are presented in days.

Table 3. Annual incidence of hydronephrosis detected antenally and followed up
postnatally with serial ultrasound examinations.

Ultrasound N Resolved N (%) Nonresolved N (%)
First US® 240 64 (26.7%) 176 (73.3%)
Second US 102 21(20.6%) 81(79.4%)
Third US 38 12 (31.6%) 26 (68.4%)
Fourth US 6 2(33.3%) 4 (66.6%)

US: Ultrasound.

The first US examination was performed within the first 2 months after birth.

Table 4. Gestational and first postnatal ultrasound measurements for resolved and
nonresolved cases of hydronephrosis.

Resolved Nonresolved Pvalue
Gestational AP
pelvic diameter 5.84 (1.86) 6.3(3.1) .23
(mean [SD])
First postnatal US
AP diameter (mean 5.48 (3.2) 9.85(7.52) <.001

[SD])

AP: Anteroposterior, SD: standard deviation, US: ultrasound.
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mm). A total of 73 subjects were lost to follow-up and
were therefore excluded from further analysis.

Only 240 babies were followed up by US at the me-
dian age of 8 days (range, 1-56 days); of these, the hy-
dronephrosis had resolved in 64 cases (26.7%). Table 2
shows the time when postnatal US was performed for
babies who had resolution of their hydronephrosis. The
annual incidence of hydronephrosis (detected antenally
and followed up postnatally with serial ultrasound ex-
aminations) is shown in Table 3.

A second US was carried out in 102 babies at the
median age of 56 days (range, 28-728 days), which
revealed that a further 21 (20.6%) cases of hydrone-
phrosis resolved. A further 12 cases of hydronephrosis
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resolved on the third US at a median age of 240 days
(range, 60-384 days) and another 2 babies were found to
have resolved hydronephrosis on the fourth US, which
was performed after 1 year. Overall, the hydronephrosis
resolved in 41.2% (99 babies) of all 240 cases, and the
majority (85.8%) resolved within the first 2 months of
life. No difference was observed with regard to the rate
of resolution between bilateral and unilateral hydrone-
phrosis detected antenatally (P=.52) or on the first post-
natal US (0.42).

A total of 60 babies (25%) had an MCUG at a me-
dian age of 47 days (range, 14-150 days) and 42 babies
(17.5%) had a DTPA scan at a median age of 60 days
(range, 7-120 days). Twelve children (5%) were found
to have VUR, 14 cases were found to have PUJ obstruc-
tion (5.8%), and 3 boys had a posterior urethral valve
(PUV; 1.3%). The median AP pelvic diameter in the 29
babies with underlying structural anomalies in the an-
tenatal US was 6 mm (range, 4.55-14 mm). Of these,
10 had bilateral hydronephrosis and 19 had unilateral
hydronephrosis, which measured an average of 8 mm
(range, 5-49 mm) on the first postnatal US scan.

The best predictor for nonresolving congenital hydro-
nephrosis and underlying anatomical abnormalities was
the AP diameter on the first postnatal scan. The cut-off
point of 5 mm was found to be 83% sensitive in predict-
ing nonresolving hydronephrosis compared to a sensitiv-
ity of 88% for 7 mm and 94% for 10 mm.

We examined the difference in AP pelvic diameter
in babies in whom the hydronephrosis resolved and in
those who had persistent hydronephrosis (Figure 1).
No difference was found in the AP diameter measured
on the antenatal US, while the difference was highly
significant for the AP diameter measured at the first
postnatal US (Table 4). The mean (SD) cut-off of 5.5
(3.2) mm was associated with resolving congenital hy-
dronephrosis, while 9.85 (7.5) mm was associated with
nonresolving congenital hydronephrosis.

DISCUSSION

The rate of antenatally detected renal anomalies deter-
mined in this study was 1.7%, which was higher than
those reported in previous series of 0.5%-1%."*” This
was also a higher incidence than those reported from
another center in Saudi Arabia, which was 0.7%.° This
finding could be explained by the low cut-off point of
our definition of a wide antenatal AP pelvic diameter
of 5 mm, while some other studies considered 7 mm or
above to represent dilatation.'” However, Dudley et al
used 5 mm, and reported that the incidence of ADUTA
was 0.6%.® Data from a large European database for the
surveillance of congenital malformations, involving 20
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Figure 1. The ROC for the three suggested cut-off points for
the AP diameter and the area under the curve (AUC) values are
shown in Table 5.

Table 5. The sensitivity and specificity of the 3 cut-off points.

Cut-off Sensitivity Specificity
5mm 83% 52%
7mm 88% 40%
10 mm 94% 22%

participating registries, revealed large regional differenc-
es in the prevalence of congenital hydronephrosis, which
ranged from 2 to 29 cases per 10000 births.'* This data
only included babies with a renal pelvis of at least 10 mm
after birth and excluded cases based on VUR.!!

Similar to other reports, we found that congenital
hydronephrosis was the commonest renal anomaly de-
tected prenatally."'"'* Variable cut-off points of AP dila-
tation have been used by previous studies, which include
4 to 10 mm in the second trimester, and 7 to 10 mm
in the third trimester, with a lower rate of false posi-
tive readings with higher cut-off points."? In our study,
the use of a 5-mm cut-off point at any time during the
pregnancy resulted in false positive rate of 26.7%, as the
anomaly was shown to disappear at the first postnatal
US. Considering the limitation of health services in the
developing world, we consider that a lower cut-off point
would probably be more appropriate in these countries.

The availability and accuracy of US screening is vari-
able as this examination is commonly carried out by ex-
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perienced staff in large cities. This is, unfortunately, not
the case in rural areas and small cities where US avail-
ability and accuracy are limited. A study from Riyadh
reported that the antenatal detection rate of PUV was
only 27%, which is significantly less than the interna-
tional rate of 70%, despite the fact that most antenatal
follow-ups were performed in referral centers in the
capital city.® A study from Qatar using 4 mm as the cut-
off point in 311 babies resulted in 45 (14.4%) cases that
needed operative interventions.'* Therefore, high false
positive results antenatally, which could be excluded
by US postnatally, could be recommended. However,
only an AP diameter of 10 mm or more after 24 weeks
postnatally is considered as abnormal by many investiga-
tors.'>>1€ At present, an AP diameter of 5 mm is still
recommended by other investigators as a cut-off point
after 20 weeks,'” particularly as it was shown that this
approach will result in eatly postnatal management of
affected infants and prevent frequent urinary tract in-
fections and nutritional disturbances, enabling normal
growth,!”18

In the current study, the variation in the timing of the
first postnatal US was as a result of lack of consensus
among the neonatologists about the importance and
timing of US in babies with antenatally diagnosed con-
genital hydronephrosis. More so, a considerable number
of patients were lost to follow-up, which highlights the
need to perform the first postnatal US before the chil-
dren are discharged from hospital. Therefore, it was rec-
ommended by Docimo et al. that an early US should be
performed in children with ADUTA within the first 48
hours of life."”” Wiener et al reported that an initial ultra-
sound within 48 hours after birth underestimated the
degree of hydronephrosis compared to scans at 7 to 10
days, but this difference was not clinically significant.
The majority of resolved hydronephrosis occurred with-
in the first 2 months in this study, which was similar to
previous reports.”** We also found children in which
the hydronephrosis resolved up to 1 year after birth,
which indicates the need for further investigations, such
as MCUG and nuclear scans, to be delayed, unless the
AP pelvic diameter postnatally is 10 mm or more.

We found that postnatal US was the best predictor of
significant underlying structural abnormalities. Similar
results were obtained by Gokee et al from Istanbul who
studied 256 babies and concluded that the natural his-
tory and outcome of infants with ADUTA could be
identified based on postnatal US parameters.’® Previous
reports from Europe showed slight regional variations in
the prevalence of postnatally diagnosed cases.” Postnatal
US is also a measure of gross renal parenchyma, and it is

helpful in defining renal hypoplasia.*!
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We observed that nonresolution of hydronephrosis
was associated with an AP diameter of 9 mm or more
on the first postnatal US. We suggest that all babies
with antenatal hydronephrosis should have an early
postnatal scan if the AP diameter ranges from 5 to 9
mm, with a follow-up US within 4 to 8 weeks. If the
AP diameter is 10 mm or more, then further investi-
gations for underlying anatomical anomalies are war-
ranted.

We detected cystic changes or other anomalies,
such as duplex kidneys antenatally in a small percent-
age of children. Renal duplex anomalies as well as renal
cystic anomalies can be accurately diagnosed by prena-
tal sonography.** The antenatal detection of all renal
anomalies is important as it allows planning of postna-
tal care and hence may help prevent urinary tract infec-
tions and renal function impairment.'$%

In conclusion, congenital hydronephrosis is the com-
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monest antenatally detected renal anomaly. A large per-
centage (more than a fourth of the cases) resolved within
2 months of birth, but underlying anatomical abnormal-
ities was found in 12.1% of cases. All babies with an-
tenatally detected hydronephrosis should be examined
postnatally by US within 48 hours of birth, but further
radiological investigations should only be performed for
cases with persistent significant (>10 mm) AP dilata-
tion.
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