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Introduction

Detection of antenatal hydronephrosis (ANH) now a
day has been increased significantly with the use of
prenatal ultrasound. Garrett et al in1970 first reported
about genitourinary abnormalities during prenatal
ultrasonography (USG) [1]. Currently it comprises about
20% of all antenatally detected fetal anomalies [2]. One
of the most commonly detectedanomalies is
hydronephrosis and found in approximately 1% to 5%
of allpregnancies [3]. According to the report of
Bangladesh Sample Vital Statistics, the Crude Birth
Rate was 18.3 per 1000 live birth in 2018 [4]. It means
that,there are probable burden of approximately 30,000
- 150,000 new cases of ANH in our heath care
system.Although there is a wide spectrum of etiologies
of ANH (Table 1), 12%-88% of these children willhave
significant pathology that needs a thoroughpostnatal
evaluation of the upper and lower tracts postnatally
[5]. The rationale of prenatal detection and postnatal
evaluation is to early identification of pathology prior to
the development of complicationssuch as urinary tract
infection (UTI), urinary stone formation and renal
dysfunction. On the other hand, 88%-12%of the
children with ANH will have no demonstrable pathology
postnatally as various studies shows that most common
cause of antenatally detectedhydronephrosis is
transient or non obstructive dilatationof thepelvicalyceal
system[6,7].Not evaluating any child with ANH could
avoid aninitial costsbut mightdelay the diagnosis of
significant uropathies such as PUV and consequently,
incur higher long-term health andfinancial costs.Thus
it creates a dilemma and challenge of predicting which
children will have a clinically significant uropathy and
would benefit from postnatal imaging. This article
reviews the primaryliteratures and consensus
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statements pertaining to ANH and management of
infants withthis finding.

Table-l
Etiology of ANH

Etiology Incidence
1. Transient hydronephrosis 41-88%
2. UPJ obstruction 10-30%
3. VUR 10-20%
4. UVJ obstruction / Megaureter 05-10%
5. Multicystic dysplastic kidney 04-06%
6. PUV /Urethral atresia 01-02%
7. Ureterocele / Duplex system / 05-07%

Ectopic ureter
8. Others/ Cystic kidney disease, Uncommon

congenital ureteric stricture,
megalourethra

Adopted from Nguyen et al., 2010 [3]

Defining and grading ANH

The parameters used to define ANH and determine
whatwill be clinically significant are controversial.
Continuousefforts have been made to develop a more
objective classification systemof hydronephrosis, but
it still remains somewhat subjective. The grading
system currently used are descriptive (mild-moderate-
severe), the quantitative (antero-posterior renal pelvis
diameter, APD), or the semi quantitative (Society for
Fetal Urology (SFU) grading system) [5].

1. Descriptive classification:

In the most basic and traditional grading system, the
grade ofhydronephrosis is characterized as mild,
moderate, orsevere. The utility of this system has been
improved by theuse of the terms pelviectasis (dilation
of the renal pelvis), pelvicaliectasis (dilation of the renal
pelvis and calyces), and caliectasis (dilation of the
calyces) to describe the extent ofthe hydronephrosis.
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The highly subjective nature of thissystem that causes
poor inter-rater reliability is the major drawback of this
system.

2. APD classification:

One common method of diagnosing ANH is by
measuringthe anterior—posterior diameter (APD) of the
renal pelvisusing USG (Table 2). It is amore objective
measurement of the degree of hydronephrosis. Several
authors have assessed the threshold of APD for
diagnosingANH associated with abnormalities of the
urinary tract. Thecurrently accepted standard for APD
consideredto be of clinical significance is based on the
original work by Corteville et al. [8] and further evaluated
by otherstudies[9-11]. In the Corteville series, an APD
of >4 mm at 33 weeksgestational age (GA) or of >7
mm at 40 weeks GAdemonstrated a sensitivity of 100
% for the identification ofthose patients with abnormal
renal function or those whorequired subsequent
intervention postnatally, suggesting anupper limit
threshold of ANH that requires postnatal
evaluation.Although there is much debate about these
threshold levels, there is near uniform agreement that
an APD greaterthan 15 mm represents severe or
significant hydronephrosis,and most would agree that
a value of 4-5 mm is an appropriatethreshold for

Antenatal Hydronephrosis

considering the APD to be abnormal [12, 13, 14, 15].
Taking this into account, ANH can be classified in
the2nd and 3rd trimester using APD thresholds given
in the Table 2 which has the best available evidence.
Limitations of APD as a tool of ANH are as follows, (1)
it is single measurement of collecting system, (2) there
would be the inter-and intra-observer reliability, and (3)
APD does not consider calyceal dilation or renal
parenchymal thinning that may indicate more severe
obstruction [16].

Table-ll
Definition of ANH by APD
Degree of ANH Second trimester  Third trimester
Mild 4 to <7 mm 7 to <9 mm
Moderate 7to 10 mm 9to 15 mm
Severe >10 mm >15 mm

Adopted from Nguyen et al., 2010 [3]

3. SFU classification:

Society of Fetal Urology classification of ANH was first
described in 1993 [17] describing the renal pelvis
dilatation along with the dilatation of thecalyces and
hence its effect on the parenchyma (Fig 1).

SFU Grading of Infant Hydronephrosis

Fimcrn ol reoal e,

BFU Grade D | Mo splimng

SFU Garade 1 | Lirioe in petvis barely spiis
s

BFOGrade 2 ( 410 il omsroremal pelvia

Fig.-1: The Society for Fetal Urology Hydronephrosis Grading System (http.//www.uab.edu/images/peduro/SFU/

sfu_grading on_web/sfu_grading on web.htm).

Bangladesh J. Urol. 2019; 22(2): 194-203

195



Mahmood Hasan et al

It has been observed that theSFU grade of
hydronephrosis correlates with thepotentialfor postnatal
resolution of the hydronephrosis. SFU grade
1hydronephrosis resolves in approximately 50% of
patients,whereas grades 2, 3, and 4 hydronephrosis
resolve in 36, 16, and 3% of cases, respectively [18].
However this grading system is not universally
followedand due to the discrepancy in inter and intra
observeragreement especially in grade 3 and grade 4
hydronephrosis. The Japanese Society of
PediatricUrology has also proposed a (minor)
modification of theSFU grading system in an effort to
improve inter-rater reliability [19]. Even this modification
have not gained universal acceptance.

Additional USG finding

In addition to characterizing the grade of the
hydronephrosis, the antenatal USG usually document
amniotic fluid level, urinary bladder, visualization of a
ureter, presence of bilateralkidneys, characterization
of renal cysts if any, and the presenceof other organ
system abnormalities [20]. Theseadditional findings
often contribute to establishing the postnataldiagnosis
and correlations with outcomes.

The natural history of ANH

On literature search scarcity of prospective studies [21-
25] and meta-analyses were found todisplay the natural
history of ANH. The following facts could be retrieved.

Most of the cases of hydronephrosis diagnosed at
second trimester havebeen found to resolve during
follow-up imaging in the thirdtrimester. Additionally, the
cases where hydronephrosisresolved orimproved from
the second to third trimester usually did not developed
clinicallysignificant postnatal pathology. On the other
hand, cases in whichthe hydronephrosis was stable/
persistent or worsenedduring pregnancy showed a
variable outcome.

The timing of diagnosis of ANH can be used as a
predictor of its outcome. Children diagnosed in the first
trimester with hydronephrosis werefound to have a poor
outcome. In comparison, those diagnosedduring the
second trimester experienced an overall
favorableprognosis. The hydronephrosis resolved or
improved in the majority (approximately 80%), and few
ultimatelyrequired surgical intervention (<5%). But,
thosediagnosed in the 3rd trimester appeared to have
higher ratesof postnatally confirmed pathology that may
require operativeintervention.

Regarding resolution of hydronephrosis it was found
that about 20-40% of ANH persisted postnatally, and
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ultimately resolved spontaneously at approximately
same frequency.The timing of resolution isquite
variable. Themilder gradesof hydronephrosis were
found to have resolution earlier, with the majority of
SFU grade 1-2 hydronephrosisresolving by 18 months
of age [26]. Operative repair, mostly due to UPJ
obstruction, required inapproximately 25% of cases,
with a range from 5% to 50%depending on the study
[27-29]. Not as always the trend, multiple studies have
also shown that some milder degrees of
hydronephrosis required surgical intervention [30].

Antenatal monitoring and fetal intervention

Currently, there is no agreed upon protocol for the
antenatal evaluation and its follow up. The first anomaly
scan is done usually between 18-20 wk, this should
reliably diagnose antenatal hydronephrosis. The
subsequent frequency of follow up ultrasound is often
based on the severity of findings and the pathology
suspected. There is usually no added advantage of
doing very frequent ultrasound examinations for it adds
very little to the diagnosis and subsequent management
and only aggravates parental anxiety. Sairam et al.,
found that, although 88% cases with mild ANH resolved
in neonatal period, one in three neonates with moderate
to severe hydronephrosis persisted even in the third
trimester and ultimately a good proportion of them
required postnatal surgery [31]. So, once the diagnosis
is made then the next ultrasonography should be done
in the third trimester between 28-32 wk. However more
frequent ultrasounds, usually in every 4-6 wk, will be
needed in cases having bilateral hydronephrosis,
posterior urethral valves, and severe hydronephrosis
in a solitary kidney. Ultrasound findings in these clinical
scenarios have animportant bearing on the decision
making in deciding theobstetric course of the patient.

Studies have shown that urinary obstruction can
causerenal dysplasia and relief of that obstruction can
preventdysplasia if performed early enough [32]. The
goal of fetal intervention would be to relieve this
obstruction and allowfor normal renal development.
This in turn would maintain the amniotic fluid levels to
allow for normal lung development. Fetal intervention
is usually done for those with documented lower tract
obstruction, the commonest cause being posterior
urethral valves, where intervention would significantly
benefit the overall fetal prognosis. Vesico-amniotic
shunt, renal pelvis aspiration, vesicocentesis,
fetoscopic fulguration of posterior urethral valves etc
have been tried. These interventions carry considerable
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risk of fetal loss, chorioamnionitis, and preterm labor.
It is also unfortunate enough that, an intervention can
only be donelater during gestation, which is frequently
too late to preventrenal dysplasia. So, does it alter
theprognosis significantly and does the benefit outweigh
therisks should be evaluated diligently. Currently, fetal
intervention is recommended in casesof a second
trimester fetus with significant oligohydramnios,
suspected good renal function, and the absence ofother
life-threatening congenital abnormalities only in a
specialized center [33]. But termination of pregnancy
is not recommended in fetuses with unilateral or bilateral
ANH, except in presence of extra renal life threatening
abnormality.

Postnatal evaluation

There is a general consensus regarding postnatal USG
evaluation of all antenatally detected hydronephrosis.
Common classifications for diagnosis and grading of
postnatal hydronephrosis are based on measurement
of renal pelvic APD and that proposed by the SFU. But
there is significant controversy as to which infants with
ANH and when they require radiological evaluation.

Since infants are relatively dehydrated at birth, the initial
postnatal ultrasonography should be performed after
48 h of birth as by this time adequate hydration usually
established after delivery [34]. The exceptions to this
practice: (1)Suspected lower tract obstruction e.g.,
Posterior urethralvalves; (2)Severe bilateral
hydronephrosis with or without hydroureter; and (3)
Solitary kidney with hydronephrosis especially if the
APD is > 15 mm or it is SFU grade 2or more in the
third trimester. Early sonography in these situations has
obvious bearing on further management [35].

A normal ultrasound finding in the first week of life might
not be adequate because by this time period all
abnormalities of the kidneys or urinary tract might not
be detectable. This may be due to low urine flow
secondary to dehydration and low glomerular filtration
rate (GFR). An ultrasound at 6 week is more sensitive
and specific for obstruction, than that in the first week
of life [36]. All newborns with ANH and a normal
ultrasound at first week postnatally, therefore, should
undergonea repeat study at 4-6 week [3]. The presence
of two normal postnatal renal ultrasounds reasonably
excludes presence of significant renal disease including
VUR [37].

The frequency of subsequent monitoring in patients
with persistent postnatal hydronephrosis depends on
its severity, and includes evaluation for increasing
pelvicalyceal or ureteric dilatation and cortical
thinning.Since progression might occur in the first 2-
years of life, and occasionally until 5-6 years [38].
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Follow-up studies should be scheduled at 3-6 months,
and then 6-12 monthly until resolution [39].

Micturating cystourethrogram (MCU) is a widely used
tool for postnatal evaluation of ANH. The
recommendation regarding a (MCU) is to be performed
in patients with unilateralor bilateral hydronephrosis with
renal pelvic APD > 10 mm, SFU grade 3-4 or ureteric
dilatationat 4-6 weeks ofage. If the ANH is reasonably
seemed to be due to lower urinary tract obstruction
(most commonly posterior urethral valves),as
evidenced by USG findings of bladder change, an early
MCU (within 1-3 days of life) should be performed [40].
Since these patients are at risk for progressive
kidneydisease and recurrent UTI. Physicians should
be aware that this investigation itself is associated with
risks of UTI [41] and exposure to radiation [41].

A diuretic renogram is performed as a functional study
in the management pathway of ANH. It should be
performed in the infants with moderate to severe
unilateral or bilateral hydronephrosis (SFUgrade 3-4,
APD >10 mm) with or without dilated ureter who do not
show VUR. Itis recommended to perform the test at 6-
8 weeks of age since the newborn kidneys are
immature and may be unable to respond adequately
to the diuretic. It may be repeated after 3-6 months in
infants where ultrasound shows progressive worsening
of pelvicalyceal dilatation. The preferred
radiopharmaceuticals are Tc-mercaptoacetyltriglycine
(Tc-MAG3),or Te-diethylene triamine pentaacetic acid
(DTPA) [42, 43].

Postnatal intervention

Infants with lower urinary tract obstruction, most
commonly with posterior urethral valves require early
urethral catheterization, correction of electrolyte
abnormalities, and cystoscopic ablation of the urethral
valves as early as possible is recommended [44, 45]

Regarding upper urinary tract obstruction, most
commonly due to PUJO, most experts suggest that
pyeloplasty be considered in patients showing obstructed
renogram with prolonged t > 20 min. and differential
function below 35-40% [46, 47]. Conservative
management is appropriate for infants with an obstructive
pattern on diuretic renography and differential function
exceeding 40% [48]. Serial ultrasonography is
recommended [3, 49] and repeat Renography should
be done if there is persistent or progressive
hydronephrosis or parenchymal thinning [50, 51].
Areduction of differential renal function by more than 5-
10% correlates with declining renal function, andthe need
for pyeloplasty [52]. Other indications for surgery include
presence of pain, palpable renallump or recurrent febrile
UTI [53]. Surgery allows preservation of renal function
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in the majority; predictors of unsatisfactory outcome
include baseline differential function <30% [54] and renal
APD >50mm with dilated calyces [55].

Antibiotic prophylaxis

In a meta-analysis including 3876 infants, it was
demonstrated that neonates with high grade
hydronephrosis receiving antibiotic prophylaxis have a
significantly lower rate of UTlI when compared to
untreated neonates (14.6% versus 28.9%; P <0.01),
while the rates of UTI were low for neonates with low
grade hydronephrosis, regardless of status of antibiotic
prophylaxis (2.2% on prophylaxis versus 2.8% without)
[56]. So, prophylactic antibiotic is not recommended
for patients with mild degree of hydronephrosis because
of the low risk of developing a urinarytract infection or
need for subsequent surgery. But, chemoprophylaxis
is indicated in those with moderate or severe degree
of hydronephrosis and VUR. Antibiotics that are
preferred include cephalexin (10 mg/kg/d) during the
first 3 months of life, and cotrimoxazole (1-2mg/kg/d)
or nitrofurantoin (1 mg/kg/d) later on [57].

Risk of radiation exposure

Radiocontrast and radionuclide studies are associated
with considerable risk of radiation exposure. The
exposure following these studies is several-fold higher
than a chest radiograph. An IVU, MCU, CT-Abdomen
and DTPA renogram cause exposure to radiation
equivalent to about 150, 120, 400 and 60 chest X-rays
respectively [58-61]. Alarge cohort of patients undergoing
repeated CT scans were associated with 3-fold
increased risk of leukemia and brain cancer [62]. So,
physicians should be aware of the risks associated with
investigations that cause considerable amount of
radiation exposure. Repeat radionuclide and
radiocontrast studies should be done only if these are

likely to provide clinically relevant information that cannot
be obtained by USG. Intravenous urographyshould not
be used as an alternative to radionuclide scans.

Recent risk based approach to ANH (The UTD
classification system)

Eight societies with a special interest in the diagnosis
andmanagement of fetuses and children with urinary tract
dilation (UTD), (TheAmerican College of Radiology (ACR),
the American Instituteof Ultrasound in Medicine (AIUM),
the American Societyof Pediatric Nephrology (ASPN), the
Society for FetalUrology (SFU), the Society for Maternal-
Fetal Medicine(SMFM), the Society for Pediatric Urology
(SPU), the Societyfor Pediatric Radiology (SPR), and the
Society of Radiologistsin Ultrasounds (SRU)) agreed to
collaborate onthe development of a unified grading system
for perinatal UTD and propose a standardize scheme for
followupevaluation.The consensus conference took place
on March, 2014. The principal goals for the Consensus
Panel were: 1. to propose a unified description of UT
dilation that canbe applied both prenatally and postnatally
with consistent terminology, 2. to propose a standardized
scheme for the perinatal evaluation of these patients
based on sonographic criteria.

Consensus Panel recommendation:

Because of the apparent confusion associated with the
implied meanings of various terminologies for UT
dilation, the Consensus Panel recommended avoiding
the use of nonspecific terms in describing UT dilation
(e.g. hydronephrosis, pyelectasis, pelviectasis,
uronephrosis, UT fullness or prominence, and pelvic
fullness). The panel recommends the consistent use
of the term “UT dilation” (UTD).

The panel concluded that the following sonographic
features are important factors in characterizing the
severity of the UTD (Table 3).

Table-lll
US parameters included in the Urinary Tract Dilation Classification System.

US parameters Measurement/ Notes

findings
APRPD (mm) Measured on transverse image at the

maximal diameter of intrarenal pelvis

Calyceal Central (major calyces) Yes/No
dilation Peripheral (minor calyces) Yes/No
Parenchymal Normal/Abnormal Subjective assessment
thickness
Parenchymal Normal/Abnormal Evaluate echogenicity,
appearance corticomedullary differentiation
Ureter Normal/Abnormal Dilation of ureter is considered abnormal
Bladder Normal/Abnormal Evaluate wall thickness, for the presence

of ureterocele, and for a dilated posterior urethra

APRPD = Anterior-Posterior Renal Pelvic DiameterAdopted from Nguyen et al., 2014 [63]
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Regarding reporting system of UT dilation, the panel
recommends that a description of the above seven
imaging parameters (Table 3, Figs. 2 and 3) should be
reported in the written report. In the Impression section,
the specific UTD category (Normal, UTDA1, UTD A2e3,
UTD P1,UTD P2, or UTD P3) should be reported along
with the suggested management scheme.ldeally,
representative images should be provided with
thereport.

When the UT dilation is detected prenatally (denoted
as A for antenatally), the panel suggest stratifying the
findings into alow risk group (UTD A1) and an increased
risk group (UTD A2-3). Criteria for UTD A1 and A2-3
have been shown in figure 2. The panel noted that,
based on the literature and clinical experience, it was
often difficult to distinguish between central (UTD A2)
and peripheral calyceal dilation (UTD A3) on prenatal
US. Consequently, the panel recommends combining
the intermediate and high-risk groups to create one
category of increased risk (UTD A2-3).

PREMATAL PRESEMTATIOMN
1627 whe || = 26 wks 1E-27 whka | = 28 wis
AP RPO AP APD AR FED AP RS
d o <Fmm | F <1 0mrm = Fmm =1 Oeram
- -
Central or nm Perpheral
lh;. calycaal dilation” calyeaal dilation®
Pairandahyrmsl Parenchymal
LTI EE normal ke s glied
Farunthymal Parenchymal
AppEEranc appearance abal
Lraters Lirpters
LEREE abnormal
Blehdis Bladdar
armial abnorral
PO iriEp b Linesplained
ligatrpdearminio Dhgohydramnniog ™
- -
T A1 uTD &2-3:
| LOWRSK INCREASED RISK
TLaontral and porghorsl caheeasl ddptasn moy b et o eauats
sy in [awlation
=7 L Rgomeirn renen. m aunpechsl to resat from e Gl caasn

Fig.-2: Urinary Tract Dilation (UTD) risk stratification:
Prenatal Presentation for UTD A1 (low risk) and UTD
A2-3 (increased risk), (Adopted from Nguyen et al.,
2014 [63]).

When UT dilation is detected postnatally (denoted as
P), the panel recommend stratification of risk into three
groups: lowrisk (UTD P1); intermediate risk (UTD P2);
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and high-risk (UTD P3) groups. Criteria have been
delineated in Figure 3.

POSTHATAL FRESENTATICY
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Fig.-3: Urinary Tract Dilation (UTD) risk stratification:
Postnatal presentation for UTD P1 (low risk), UTD P2
(intermediate risk), and UTD P3 (high risk). (Adopted
from Nguyen et al., 2014 [63]).

The panel emphasized about the timing of the first
postnatal USG to be done more than 48 h after birth to
ensure it does not underestimate dilation, and be
repeated once to ensure the appropriate management.
Based on the suggested UTD classification system’s
risk stratification, the panel also proposed a follow-up
management scheme (Figs 4 and 5).

HISK-BASED MANAGEMENT, PREMATAL DIAGNOSIS

UTD A1; uTD A2-3:
| LOWRISK INCREASED RISK,
v v
PREMATAL PERIOD: PREMATAL PERIOD:
One additional US Initially in 4 to 6 weeks*
232 weeks
AFTER BIRTH: AFTER BIRTH:

Twio additional US:
1.2 48 hrs to 1 month
2. 146 months later

OTHER:

Aneuploidy risk maodifi-
cation if indicated

LS at > 48 hours to
1 manth of age*

OTHER:

Specialist consultation,
e.0. nephrology, urology

*certain situations [e.g. posterior urethral valves, bilateral
severe hydronephrosis) may require more expedient follow up

Fig.-4 Management schema based on UTD
classification system’s risk stratification of UTD A1 and
UTD A2-3. (Adopted from Nguyen et al., 2014 [63])
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Fig.-5: Management schema based on Urinary Tract
Dilation (UTD) classification system risk stratification of
UTD P1, UTD P2, and UTD P3. (Adopted from Nguyen
etal., 2014 [63])

Conclusion

ANH is a common condition with a wide variety of
aetiologies and clinical outcomes. The most common
type of ANH is transient mild dilation that requires
routine outpatient ultrasound evaluation. It is very
important to identify the group of patients who require
extended prenatal and postnatal evaluation, as these
patients are at higher risk for poor outcomes and often
need specialized care. Ultrasound has remained a
routine part of evaluation and follow-up. VCUG and
diuretic renography should be used more selectively
to avoid overuse. The newly adopted risk based UTD
classification system may help the urologists to take
appropriate and effective decision in different scenario
of ANH.
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