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Abstract
Aim to illuminate the correlation between fetal hydronephrosis and postnatal urological abnormalities by a new classification
system—“urinary tract dilation (UTD)” grade.
Of 659 pregnancies screened by ultrasound, 34 cases were found with isolated fetal hydronephrosis, and enrolled in our study

from 2017 to 2019. These 34 infants had been prospectively followed up to 6months after birth by 3 times of urinary tract ultrasound.
Hydronephrosis was graded in accordance with the UTD classification system.
Among 34 infants with isolated fetal hydronephrosis. Twenty-four (70.6%) were classified as UTD A1 grade (mild hydronephrosis),

and the other 10 (29.4%) were UTD A2–3 grade (moderate to severe hydronephrosis) by antenatal evaluation. After birth, all of the 24
infants (70.6%) with UTD A1 grade had normal ultrasonic findings of urinary tract; while the other 10 cases with UTD A2–3 grade had
persistent abnormalities of urinary tract by postnatal assessment, sorted as UTD P1 grade (mild hydronephrosis) in 6 cases (17.6%),
UTD P2 grade (moderate hydronephrosis) in 2 cases (5.9%) and UTD P3 grade (severe hydronephrosis) in 2 cases (5.9%). The most
common postnatal urological abnormality of isolated fetal hydronephrosis was vesicoureteral reflux. During the follow-up period, 7
infants (20.6%) had urinary tract infection episodes and very few obtained positive cultures of the urine. Only 2 infants (5.9%) with the
diagnosis of ureterovesical junction obstruction required surgery intervention, whowere both classified as UTD P3 grade. None of the
children with UTD P1 and P2 grades needed operation.
The UTD classification system described the urinary tract both antenatally and postnatally, which could point out the correlation

between fetal hydronephrosis and postnatal urological abnormalities. This new classification system is expected to be a good
prognostic marker for fetal hydronephrosis.

Abbreviations: APRPD= anterior-posterior renal pelvic diameter, PUV= posterior urethral valves, UPJO= uretero-pelvic junction
obstruction, UTD = urinary tract dilation, UTI = urinary tract infection, UVJO = ureterovesical junction obstruction, VUR = primary
vesicoureteral reflux.
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1. Introduction

Fetal hydronephrosisis the most common structural fetal
abnormality detected by ultrasound in 2% to 3% of all
pregnancies.[1] This condition may be a physiologic or transient
process which could recover spontaneously in 36% to 80% of
cases.[2–4] Indeed, antenatal structural abnormalities of the
kidneys may or may not be associated with postnatal renal
problems.[3] However, if these urological abnormalities have not
been found by prenatal ultrasound and subsequently managed,
these abnormalities may manifest later in life as pyelonephritis,
hypertension, and even renal failure.[1,3,5] In approximately 14%
to 21% of neonates with fetal hydronephrosis, the most
frequently discovered pathologies of the urinary system after
birth include uretero-pelvic junction obstruction (UPJO), ureter-
ovesical junction obstruction (UVJO), primary vesicoureteral
reflux (VUR), and posterior urethral valves (PUV).[3,6,7]

Factually, assessing the degree of antenatal hydronephrosis is
able to contribute to better postnatal diagnosis, management,
and prognosis at short and longer term. Ultrasound is the first
choice of examination for hydronephrosis, thanks to its safety,
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excellent anatomical resolution, and wide feasibility.[3,8] In the
past, the correlation between antenatal and postnatal urological
findings had been problematic, partly due to the lack of
uniformity in describing and grading urinary tract dilation.[9]

In 2014, a standard scheme for follow-up evaluation based on the
severity of the urinary tract dilation grade and other ultrasound
findings was proposed, which had been named “urinary tract
dilation (UTD)” classification system to define the appearance of
the urinary tract both antenatally and postnatally. Moreover,
recommendations for further management for these patients were
made depending on the UTD grade.[10]Currently, there was few
clinical data regarding to UTD classification system used for
evaluation and management of fetal hydronephrosis. In our
study, we aimed to illuminate the correlation between the fetal
hydronephrosis and postnatal urological abnormalities by this
new classification system.
2. Methods

The study group enrolled 34 infants with unilateral or bilateral
isolated fetal hydronephrosis by screening 659 pregnancies from
2017 to 2019. Exclusion criteria were as follows:
(1)
 patients associated with other congenital anomalies including
renal agenesis, renal cyst, renal hypoplasia, or polycystic
kidney disease;
(2)
 patients who did not come for follow-up visits.
The hydronephrosis was graded in accordance with the UTD
classification system that is based on six ultrasound findings:
(1)
 anterior-posterior renal pelvic diameter (APRPD),

(2)
 calyceal dilation with distinction between central and

peripheral calyceal dilation postnatally,

(3)
 renal parenchymal thickness,

(4)
 renal parenchymal appearance,

(5)
 bladder abnormalities,

(6)
 ureteral abnormalities.[10]
This classification system distinguishes whether the ultrasonic
findings were antenatal (normal, A1, A2–3) or postnatal (normal,
P1, P2, P3). The higher the number was, the more severe
the finding was. Grading was based upon the most severe
finding.[10]

These 34 infants were followed up prospectively at 5 to 7 days,
1-month, and 6-month by means of ultrasound. The ultrasound
scan was performed by the same radiologist using a Siemens
scanner (Sonoline G40, transducer P8–4MHz, Germany).
Additionally, the incidence of urinary tract infection (UTI), renal
dynamic radionuclide imaging, initiation of prophylactic anti-
biotics, and requirements of surgical intervention were evaluated.
The ethics committee of West China Second University Hospital
approved this study, and informed consents were obtained from
all of their parents.
3. Statistical analysis

Results were expressed as median, mean, percentage, minimum
and maximum. Statistical analyses were done with Microsoft
Excel and SPSS software (version 18.0, SPSS). The measured
parameters between 2 groups were compared by x2 –test for
categorical data. All reported P value < .05 was considered
statistical significant.
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4. Results

A total of 659 pregnancies were screened by ultrasound, only to
find 34 cases (5.2%) with unilateral (19/34, 55.9%) or bilateral
(15/34, 44.1%) isolated fetal hydronephrosis. These 34 infants
were enrolled in this study, consisting of 21 boys (61.8%) and
13 girls (38.2%). Most of fetal hydronephrosis had been found
in the late second and third trimester of pregnancy. Among
34 infants, 24 cases (70.6%) were classified as UTD A1 grade
(mild hydronephrosis), the other 10 cases (29.4%) were UTD
A2–3 grade (moderate to severe hydronephrosis) by antenatal
evaluation.
After birth, all of the 24 infants (70.6%) with UTD A1 grade

had normal ultrasonic findings of urinary tract, indicating fetal
hydronephrosis may be a transient or physiological condition;
while the other 10 infants with UTD A2–3 grade had persistent
abnormalities of urinary tract, sorted as UTD P1 grade (mild
hydronephrosis) in 6 cases (17.6%), UTD P2 grade (moderate
hydronephrosis) in 2 cases (5.9%) and UTD P3 grade (severe
hydronephrosis) in 2 cases (5.9%) by postnatal assessment. The
most common postnatal urological abnormality of isolated fetal
hydronephrosis was VUR grade I-II, found in 7 (20.6%) infants
(5 unilateral VUR, 2 bilateral VUR). UVJO and UPJO without
kidney damage were found in 3 (8.8%) infants.
During the follow-up period, 7 infants (20.6%) had UTI

episodes and very few obtained positive cultures of the urine.
Maybe these patients had been treated in other hospitals. Only
2 infants (5.9%) with the diagnosis of UVJO required surgery
intervention, who were both classified as UTD P3 grade. None of
the children with UTD P1 and P2 grades needed operation. The
clinical characteristics of 34 infants were showed in Table 1.

5. Discussion

With the availability of the antenatal ultrasound, there has been
an increase in the number of neonates detected with fetal
hydronephrosis.[1] However, the underlying pathology or
etiology remains unclear, and what about the connection
between fetal hydronephrosis and postnatal urological abnor-
malities is a great challenge for pediatricians. Therefore,
multidisciplinary consensus on the classification of antenatal
and postnatal urinary tract dilation becomes more and more
essential to standardize the etiological diagnosis and care of
children with fetal hydronephrosis.[5,11]

In our study, we reported on the clinical outcome in a group of
infants with isolated fetal hydronephrosis assessed by a new
classification system—UTD grade.We observed that the majority
of infants with fetal hydronephrosis were male (61.8%) who
were more vulnerable to moderate or severe fetal hydronephrosis
(UTD A2–3 grade). As expected, patients with UTD A2–3 grade
were definitely associated with higher risk of postnatal urological
abnormalities.[12,13,14] In our study, all of the 10 infants with
UTD A2–3 grade had abnormal ultrasonic findings of urinary
tract after birth, including 6 cases (17.6%)classified as UTD P1
grade (mild hydronephrosis), 2 cases (5.9%) with UTD P2 grade
(moderate hydronephrosis) and 2 cases (5.9%) with UTD P3
grade (severe hydronephrosis). Moreover, the underlying etiolo-
gies of these 10 patients had been verified as VUR grade I-II,
UVJO and UPJO without kidney damage, suggesting that the
UTD classification system could explicitly define the correlation
between the fetal hydronephrosis and postnatal urological
abnormalities.[10] Thus, we recommended that fetuses with
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UTD A2–3 grade (moderate to severe hydronephrosis) needed
postnatal ultrasound before discharge from the hospital.[1,8,14]

Our study also demonstrated that the severity of the condition
was likely to be relieved or even recovered completely (24/34,
70.6%) during the postnatal period; but the condition may
deteriorate in few cases (4/34, 11.8%). Obviously, we should not
underestimate the severity of mild fetal hydronephrosis which
could be recognized as low risk of surgical intervention.[12,13] As
to infants with UTD A1 grade (mild hydronephrosis), these
babies had better perform postnatal ultrasound scan within the
first month of life. Although the risk of structural abnormality of
urinary tract is lower for this population, we ought to keep
in mind that the dynamic follow-up is much important and
necessary.[15]

6. Conclusions

As a unified system, the UTD classification system described the
urinary tract both antenatally and postnatally, which could point
out the correlation between fetal hydronephrosis and postnatal
urological abnormalities. This new classification system is
expected to be a good prognostic marker for fetal hydro-
nephrosis. As such, the UTD classification system is warranted to
be validated with further clinical experience and future research.
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