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Background. Hydronephrosis is the most common urinary tract pathology detected on antenatal screening
by Ultrasound. The detection of fetal hydronephrosis by ultrasound presents a treatment dilemma to the treating

surgeon and parental anxiety.

Objective. This study aims to examine the role of serial ultrasounds in antenatally detected fetal
hydronephrosis to know the disease progression, and to assess indications and timing of surgery in these patients

to preserve renal function.

Methods. This is an observational study of 30 cases of foetal hydronephrosis conducted at a tertiary care
paediatric surgery centre. A foetal renal pelvic Antero-posterior diameter (APD) >7 mm at 32 weeks of gestation
is considered to indicate Foetal hydronephrosis. These patients are followed up for a period of two years from
2018 to 2020. Progression of disease and need for surgical intervention is noted.

Results. The study comprised 30 cases of antenatal foetal hydronephrosis (42 renal units). Of 26 renal units
with mild hydronephrosis, all are resolved in the post-natal period. Of 10 renal units with moderate hydronephrosis,
3 (30%) resolved and 7 (70%) worsened and required surgical intervention. Of 6 renal units with severe
hydronephrosis, all required surgical intervention and underwent surgery between 12 to 18 months of age.

Conclusions. These results suggest a grading system with antero-posterior diameter of renal pelvis
distinguishes those cases with moderate and severe degrees of hydronephrosis that are at higher risk of surgery.

KEYWORDS: antero-posterior renal pelvic diameter; antenatal fetal hydronephrosis; pyeloplasty.

Introduction

Antenatal ultrasound surveillance detects
significant fetal anomaly in 1% of pregnancies;
20-30% of them are genitourinary cases, and
50% - manifest as hydronephrosis [1]. Much of
the controversy arises from diagnostic dilem-
mas and difficulties in distinguishing lesions
which are obstructive and potentially harmful
to the developing fetal kidney. Controversy
remains on the efficacy of therapeutic inter-
vention due to limited knowledge of the
underlying natural history and determining
appropriate outcome measures. Furthermore,
early diagnosis of hydronephrosis may cause
anxiety to parents in rest of the pregnancy.
Early onset of fetal hydronephrosis is directly
related to prognosis [2]. Antenatally detected
hydronephrosis is diagnosed if the renal pelvic
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AP diameter equals or exceeds 4 mm before 28
weeks or 7 m thereafter [3].

The study took place at the Tertiary Care
Paediatric Surgery Centre to assess the prog-
ression and disease course of antenatally
detected fetal hydronephrosis. The issue which
is still ambiguous at present and is the area of
much study is how to differentiate a dilated but
non obstructed system from a dilated and
obstructed system [4]. To alleviate this pitfall,
an integrated approach right from antenatal
ultrasonogram to the latest available inves-
tigation techniques including DMSA, schin-
tigraphy scan was performed to deepen the
understanding of progression of disease in
patients with suspected PUJ obstruction [5].

Follow up of antenatally detected fetal
hydronephrosis with serial ultrasounds was
carried out to identify the disease progression
in terms of antero-posterior diameter of renal
pelvis. Clinical and imaging parameters were
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analyzed in antenatal and postnatal period to
assess the functional status of Urinary system.
The indication and right time for surgical
intervention was assessed to preserve renal
function. This understanding of the functional
status of the urinary system also guides in
timely surgical intervention.

Methods

This observational study was done at the
Tertiary Care Centre in the Department of
Paediatric Surgery after due permission from
the Institutional Ethics Committee and after
taking written informed consent from the pa-
tients. Once the patients were enrolled for the
study, a thorough history and physical exa-
mination was done as per proforma (Table 1).

The complete profile with clinical, radio-
logical imaging and renal scan details were
taken as per study proforma and were followed
up and outcomes were assessed for complete
resolution, partial resolution and persisting
cases requiring surgical intervention (Fig. 1).

The antenatal USG at around 32 weeks was
performed to diagnose ANH, and renal pelvic
anteroposterior diameter (APD) between <7mm
was taken as mild, 7-10 mm was taken as mo-
derate and >10mm was taken as severe hydro-
nephrosis (Table 2, 3).

Imaging with ultrasound: all new-borns with
history of ANH underwent postnatal USG
between days 3-7 of life (Table 4).

Neonates with suspected posterior urethral
valves, oligohydramnios or severe bilateral
hydronephrosis underwent ultrasonography
within 24-48 hours of birth [6]. Subsequent ultra-
sounds were done at 4-6 weeks, 3 months, 6
months, and 6 monthlies thereafter till resolution/
correction. Two consecutive normal ultrasounds
were considered as the criteria for resolution.

Voiding Cystourethrogram: VCUG was perfor-
med for cases with moderate to severe hydro-
nephrosis, if hydronephrosis worsens on follow
up USG, presence of ureteral dilatation, features
of lower urinary tract obstruction and in urinary
tract infection.

Assessed for eligibility (n=30)

[ Enroliment ]

Excluded (n=0)

A 4

[ Allocation ]

USG APD at Second Trimester

A 4

MILD (APD 4-7 mm)
(n=15)

MODERATE (APD 7-10 mm)

SEVERE (APD >10 mm)
(n=6)

(n=9)

[ Follow-Up ]

A 4

A 4 A 4

Resolved Spontaneously
(n=15)

Resolved Spontaneously

Resolved Spontaneously

(n=2) (n=0)

[ Analysis ]

A 4

A 4 A

Underwent Surgery
(n=0)

Underwent Surgery

Underwent Surgery

(n=7) (n=6)

Fig 1. Consort flow diagram.
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Table 1. Demographic data

Parameter No. of patients No. of kidneys
Gender Female 8 (26.67 %) 10
Male 22 (73.33 %) 32
Affected side Left 12 (40 %) 12
Right 6 (20 %) 6
Bilateral 12 (40 %) 24
Second Trimester USG Mmild 15 (50 %) 26
Moderate 9 (30 %) 10
Severe 6 (20 %) 6
Third Trimester USG Resolved 13 (43.33 %) 24
Mild 4(13.3 %) 4
Moderate 5(16.66 %) 6
Severe 8 (26.66) 8

Table 2. Severity of ANH, second trimester (kidneys=42)

Mild 4-7 mm Moderate 7-10 mm Severe >10 mm
U/LVS B/L (n=26) (n=10) (n=6)
No of kidneys No of kidneys No of kidneys
Unilateral 4 (15.38%) 8 (80%) 6 (100%)
Bilateral 22 (84.62%) 2 (20%) 0 (0%)
Table 3. Severity of ANH, third trimester (kidneys=42)
Resolved Mild 4-7 mm Moderate 7-10 mm | Severe >10 mm
U/LVS B/L (n=24) (n=4) (n=6) (n=8)
no of kidneys no of kidneys no of kidneys no of kidneys
Unilateral 2 (8.33%) 4 (100%) 4 (66.67%) 8 (100%)
Bilateral 22 (91.67%) 0 (0%) 2 (33.33%) 0 (0%)
Table 4. Severity of ANH, post-natal (kidneys=42)
Resolved Mild 4-7 mm Moderate 7-10 mm | Severe >10 mm
U/L VS B/L (n=26) (n=0) (n=4) (n:’]O)
no of kidneys no of kidneys no of kidneys no of kidneys
Unilateral 4(15.38%) 0 (0%) 2 (50%) 10 (100%)
Bilateral 22 (84.62%) 0 (0%) 2 (50%) 0 (0%)

Radioisotope Studies: diuretic renography
was done at 6-8 weeks of life. Radioisotope
studies were done in moderate to severe hyd-
ronephrosis, worsening hydronephrosis and

dilated ureter on USG.

Antibiotic Prophylaxis: The postnatally con-
firmed ANH of moderate grade, severe grade
or with dilated ureters were put on antibiotic
prophylaxis with Syp. Cephalexin 10 mg/kg/

day as per our institution protocol till evaluation
were complete (Table 5).
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Table 5. Descriptive analysis of UTI in study population (n=30) 2

Urine C/S Frequency Percentages E.j

No growth 23 76.67% A

Growth 7 23.33% -]

E. Coli 4 57.14% S

Kelbsiella pneumoniae 1 14.29% G

Mixed growth 1 14.29% [

Staph hominis 1 14.29% a
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Surgery: The progression of disease was
screened by postnatal ultrasound. In cases of
persistent and severe hydronephrosis, after
assessing the functional status of kidneys,
surgery was planned according to the etiology
(Table 6, 7).

The type of surgery performed and the ideal
timing of surgery were assessed (Table 8, 9).

Quantitative data was presented by the
mean and standard deviation. Comparison
among the study groups was performed by the
unpaired t test as per results of normality test.
Quialitative data was presented via the frequency
and percentage table. Association among the
study groups was assessed by the Fisher test,
Student’ t-test and Chi-Square test. P value less
than 0.05 was taken as significant.

Table 6. Post-natal analysis of operated vs non-operated cases

Severity Operated Non-operated
Mild (n=15) 0 (0%) 15 (100%)
Moderate (n=9) 7 (77.78%) 2 (22.22%)
Severe (n=6) 6 (100%) 0 (0%)
Table 7. Operated post-natal pathology (n=13)

Pathology Operated cases Percentage
PUJ obstruction 9 69.23%
Vesico ureteric reflux 2 15.38%
Posterior urethral valve 1 7.69%
VU]J obstruction 1 7.69%

Table 8. Descriptive analysis of time of surgery in the study population (n=13)

Time of Surgery Frequency Percentages
Within 10 days 1 7.69%
10 days to 6 months 3 23.07%
6 months to 12 months 3 23.07%
12 months to 18 months 6 46.15%

Table 9. Descriptive analysis of surgical procedure done in the study population (n=30)

Post-surgical outcome Frequency Percentages
Underwent surgery 13 43.33%
Underwent MAH 9 69.23%
Ureterostomy with ureter reimplantation 3 23.07%
Fulguration 1 7.69%

Results

There was significant male preponderance
in the study population; 73% of the study
population was comprised by male gender.
While comparing right and left APD in cases of
unilateral hydronephrosis, left APD was sig-
nificantly more than the right. Post-natal APD
mean difference was also the highest with left
sided hydronephrosis. As the trimester in-
creases, distension of urinary bladder was on
rise and it was directly proportional to the
degree of ANH in the early trimester. Oligo-
hydramnios was an indirect marker for severe
congenital ANH with almost 50% of the ante-
natal mothers had oligohydramnios during

their pregnancy. In our study, out of 30 patients,
17 cases underwent spontaneous resolution.
Those cases with mild hydronephrosis, all
were resolved postnatally. In the moderate
hydronephrosis cases, some of them were
resolved, and in the severe hydronephrosis
group, further evaluation and surgical inter-
vention was done in all cases. It was further
observed that, for those cases, where outlet
obstruction was suspected, radio nuclide
studies were completed to assess the excretory
function of kidney. 13 patients with persistent
severe hydronephrosis in post-natal period
underwent further evaluation with MCU and
MRU. In those patients, E. coli remained the
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most common infectious organism in urine
amounting to 57% of cases in patients with
symptomatic UTI. Pelvi ureteric junction ob-
struction was the commonest indication for
surgery amounting to 61%.

In the study, most of the infants born with
persistent and severe hydronephrosis under-
went corrective surgery in 12 months. This
complies with the institution protocol of more
conservative and follow up approach for de-
finitive period before a surgical decision was
taken. Among the operated 13 cases, left sided
modified Anderson Hyne's pyeloplasty was the
commonest procedure amounting to 62.5% of
the cases operated. In the surgical patients, left
sided poor functioning kidney was maximum
with less than 50 % split function in more than
80 % of the surgical group. There was significant
male preponderance in our study population.
73% of the study population was comprised by
male gender. While comparing right and left
APD in cases of unilateral hydronephrosis, left
APD was significantly more than the right. Post-
natal APD mean difference was also the highest
with left sided hydronephrosis. As the trimester
increases, distension of urinary bladder was on
rise and it was directly proportional to the
degree of ANH in the early trimester. Oligo-
hydramnios was an indirect marker for severe
congenital ANH with almost 50% of the ante-
natal mothers suffering from oligohydramnios
during their pregnancy. In the study, out of 30
patients. 17 cases underwent spontaneous
resolution.

All cases with mild hydronephrosis were
resolved postnatally. In the moderate hydro-
nephrosis cases, some of them resolved and in
the severe hydronephrosis group, further
evaluation and surgical intervention was done
for all cases. It was further observed that, those
cases where outlet obstruction was suspected,
radio nuclide studies were performed to assess
the excretory function of kidney. 13 patients
with persistent severe hydronephrosis in post-
natal period underwent further evaluation with
MCU and MRU. In those patients, E. coli was the
most common infectious organism in urine
amounting to 57% of cases. Pelvi ureteric
junction obstruction was the commonest
indication for surgery amounting to 61%.

In the study, the most of the infants born
with persistent and severe hydronephrosis
underwent corrective surgery in 12 months.
This complies with the institution protocol of
more conservative and follow up approach for
definitive period before a surgical decision was

taken. Among the operated 13 cases, left sided
modified Anderson Hyne's pyeloplasty was the
commonest procedure amounting to 62.5% of
the cases operated. In the surgical patients, left
sided poor functioning kidney was maximum
with less than 50 % split function in more than
80% of the surgical group.

Discussion

The study reports on the independent
association of grading of anteroposterior
diameter of renal pelvis and its direct association
with the risk for surgical intervention. The
results support the use of prenatal and post-
natal ultrasonograms in assessment of disease
progression. While the renal pelvic APD varies
with gestation; bladder distension was also an
objective parameter in assessing severity of
hydronephrosis. If ANH is detected, a followed
up with ultrasound including evaluation for
lower urinary tract, renal dysplasia, and extra
renal structural malformations is carried out
[7]. Two follow up ultrasounds were performed,
one in third trimester and the other in postna-
tal period irrespective of severity of hydroneph-
rosis. In the study 100% of severe hydronephro-
sis and 77.78% of moderate hydronephrosis
needed surgical management. Hence, frequent
ultrasound evaluation is suggested in cases
with moderate and severe hydronephrosis in
6-8 weekly interval to assess disease pro-
gression.

We recommend that all newborns with
history of ANH irrespective of any trimester
should undergo postnatal ultrasound exami-
nation within the first week of life. In neonates
with moderate or severe hydronephrosis,
ultrasonography should be performed within
first or second day of birth. We suggest that a
micturating cystourethrogram (MCU) being
performed within 4 days of life in patients with
unilateral or bilateral, moderate and severe
hydronephrosis [8].

Our institution performs diuretic renography
after 10 weeks of age in persistent severe and
progressing moderate hydronephrosis and
repeats the same in the 6" month of post-natal
life. Our indication for surgical intervention is
persistent severe hydronephrosis with obst-
ruction and with evidence of reduced differential
renal function on repeat evaluation [6]. As per
our institution protocol, in 12" month of birth,
we repeat the diuretic renograpy and watch for
disease progression and worsening of split
renal function to decide on surgical correction
[9]. The patients were started on oral antibiotics
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for all cases of moderate and severe hydro-
nephrosis with Syp Cephalexin as the incidence
of UTIin these groups of patients was maximum
and E coli was the most commonly isolated
organism in urine [10].

Conclusions

The prenatal diagnosis of uropathies is
today the main contributor to the evolution of
individuals suffering from this disease. When
faced with a diagnosis of pyelocalyceal dilation,
postnatal observation should be planned in
order to minimize parental anxiety and to
monitor progression of nephrourinary pa-
thology. Because of the extremely elastic nature
of the fetal renal system, it was established that
an evaluation of antenatal hydronephrosis via

[11]. The APD grade may be used as reliable
predictor of the outcome of fetal hydronephrosis,
and may be an independent indicator for post-
partum surgery.

Limitations
Single centre observational study
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BecTyn. [idpoHeppo3s - HalinowupeHiuia namosaozid ce4o8UBIOHUX WAAXi8, AKA 8UABASEMbCA npu
00n0s102080My 0b6CmediceHHI 3a donomo2oro Y3/. BuseneHHs 2idpoHe@po3y nnoda 3a donomoz0r Y3/ cmasume
nepeo sikyro4uM Xipypaom ousnemy Aiky8aHHs Mma 8UKAUKAE 30HENOKOEHHS y 6amMebKis.

MeTa. Lje docnidieHHA Mano Ha Memi 8us4YUMU poab CepiliHuX yaempa3eykosux 00Cai0HeHb npu
QHMeHaman6HO 8Us8/MeHOMY 2i0pOHePpPO3i 1000, Uj06 BUSHAYUMU NPO2PECYBAHHSA 30X80PHOBAHHS, O MAKOH
OYiHUMU NOKA3QHHA Ma MepMiHU Xipyp2i4yHO20 8MPYHAHHSA Y YuX nayieHmig 015 36epexceHHs GyHKYii HUPOK.

MeToan. CnocmepedxcHe docnidxiceHHA 30 sunadkie 2i0poHedpo3y naoda, nposedeHe 8 yeHMpi dumsayoi
Xipypaii mpemuHHoi Medu4Hoi donomozu. lepedHbo-3a0Hili diamemp HUPKOBOI MUCKU Na100d PO3MipOM NOHAO
7 MM Ha 32 MUXCHI 802imHOCMI 88AMAEMbCA 03HAKOK 2i0poHedpo3y naoda. layieHmu nepebysanu nio
cnocmepexceHHAM npomsazom 08ox pokie 3 2018 no 2020 pik. Bid3Ha4yan0mecsa npo2pecy8aHHS 30X80PHBAHHSA
ma HeobxioHicMb onepamugHo20 8MpPYYaHHS.

PesynbTtaTtwn. JocnioxeHHa oxonusno 30 sunadkie aHMeHAMaAnbHO20 2i0poHePPo3y Naoda (42 HUPKU).
3 26 HUPOK 3 sle2kUM 2i0pOHePPO30M 8Ci 00yHanU 8 nicNaN0a02080My nepiodi. 3 10 HUPOK i3 NOMIPHUM
2idpoHepposom 3 (30%) odyxcanu, ay 7 (70%) cmaH nozipwuecs, Wo 8uMazaso Xipyp2i4Ho20 8Mpy4aHHA. 3
6 HUPOK 3 8aXMKUM 2i0poHedpo3oM 8ci sUMA20U Xipyp2iYHO20 8MPY4aHHS i 6yau npooneposaHi y siyi 8id 12
do 18 micsyie.

BUCHOBKMW. Pe3yssmamu cgid4ams npo me, Wjo cucmema Kaacugikayii 30 nepedHbo-3a0HiM diamempom
HUPKOBOI MUCKU 00380/15€ PO3PI3HAMU 8UNAOKU 3 NOMIPHUM | 8OXCKUM CMyneHAMU 2i0poHePpo3y, AKi Maroms
suWuUl pU3UK Xipyp2iYH020 8MPYYAHHS.

K/THOYOBI C/1I0BA: nepeaHbo-3aAHilA fiiaMeTp HUPKOBOI MUCKW; aHTeHaTalbHWiA rigpoHedpo3
nnopaa; nienonnacruka.
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