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Abstract

Background

Fetal hydronephrosis is a common urinary tract anomaly that may result in renal parenchyma damage.
Ultrasound is considered a simple, noninvasive procedure to diagnose and track antenatal
hydronephrosis. Our aim was to study the clinical course of fetal hydronephrosis in fetuses.

Materials and Methods

In this prospective study, 60 fetuses in Imam Reza Hospital in Kermanshah, Iran, which were
diagnosed with prenatal hydronephrosis in the third trimester of pregnancy, were grouped into three
categories according to the anteroposterior diameter of the renal pelvis: mild (7-9 mm), moderate (9-
15 mm), and severe (> 15 mm). The groups were followed for two months after birth with
ultrasonography to investigate the clinical course and spontaneous resolution.

Results: The severity of the left-side hydronephrosis at the antenatal ultrasound was mild in 27 (45%),
moderate in 19 (31.7%), and severe in 3 (18.30%) fetuses. At the follow-up, 30 patients had normal
renal pelvis. Severe hydronephrosis, however, remained in three patients after 6 to 8 weeks of follow-
up. The severity of the right-side hydronephrosis at the antenatal ultrasound was mild in 15 (25%),
moderate in 10 (16.7%), and severe in 1 (1.7%) fetuses. At six to eight weeks after birth, 15 patients
had normal renal pelvis. In 10 patients (16.7%), improvement in hydronephrosis was observed after 6-
8 weeks. In the first evaluation, 45 patients (75%) had unilateral hydronephrosis and 15 patients
(25%) had bilateral hydronephrosis. After six to eight weeks, these decreased to 22 (36.7%), and 6
(10%) cases, respectively.

Conclusion
The use of antenatal and postnatal ultrasound for imaging follow-up of neonates with fetal
hydronephrosis showed that a significant number of cases improved after 6-8 weeks.
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1- INTRODUCTION

Congenital abnormalities of the urinary
tract are the most common cause of
chronic renal impairment in children
younger than five years. Among these
complications, congenital hydronephrosis
is the most common abnormality (1).
Hydronephrosis (abnormal dilation of the
renal pelvis) can result in irreversible
changes in the renal parenchyma and even
scarring of the parenchyma. Most cases of
antenatal hydronephrosis are usually
diagnosed after birth and when the renal
tissue has been already damaged. Hence,
early diagnosis of fetal hydronephrosis,
especially unilateral type that can remain
asymptomatic later in life, can prevent
renal injury and failure (2). Various reports
are available regarding the prevalence of
fetal hydronephrosis. This is because
definition of hydronephrosis may vary in
different studies. Overall, its prevalence
ranges from one to 4.5% of fetuses (3).

There are various etiologies for
hydronephrosis in the urinary tract with or
without obstruction. The most important
ones include ureteropelvic junction (UPJ)
obstruction, ureterovesical junction
obstruction, vesico-urethral-reflux (VUR),
posterior urethral valve (PUV), among
others. The prognosis and treatment are
completely dependent on the cause of the
disease (4). Of different diagnostic tools
available to identify the etiology and
assess the severity of hydronephrosis in
infants, ultrasound is the most widely
available. Ultrasound is usually the first
imaging modality used after birth to
visualize the urinary tract and determine
the obstruction and severity of the renal
pelvis dilation (3, 4). Studies evaluating
ultrasound as a screening tool for VUR in
infants with a history of prenatal
hydronephrosis are limited and findings
are widely varied. Although some studies
suggest that ultrasound is not a suitable
tool to be used instead  of
cystourethrography (VCUG) (4, 5), both
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the 2010 Society for Fetal Urology (SFU),
and the 2010 American Urological
Association (AUA) recommend VCUG if
postnatal renal bladder ultrasonography
(RBUS) reveals either moderate/severe
(SFU grade 3-4) hydronephrosis (HN) or
hydroureter (HU). Afterwards, some other
studies supported the AUA and SFU
recommendations and suggested to limit
cystourethrography (VCUG) in patients
with normal sonography in postnatal
follow up (5). In approximately 1% of
pregnancies, a significant structural fetal
anomaly is detected through prenatal
sonography. Approximately 50% of these
anomalies manifest as hydronephrosis (6).
At the time of diagnosis of fetal
hydronephrosis, urinary dilatation rate is
calculated by measuring the anterior-
posterior (AP) diameter of the renal pelvis
in the transverse view of the kidney, which
depends on the gestational age (7).

Although there is controversy about
definition of the AP diameter, most
researchers believe that the renal pelvic
anteroposterior diameter (AP) of less than
7 mm after 32 weeks is highly predictive
of normal postnatal renal function. Only
fetuses with an anteroposterior diameter of
more than 6 mm after 32 weeks require
postnatal evaluation and follow-up (8).
The primary goal of the diagnosis of
antenatal hydronephrosis is to recognize
transient physiologic cases that do not pose
significant clinical consequences and to
distinguish them from more serious cases
that result from uropathies (9). Previous
studies have reported that one-third up to
80 percent of antenatally-detected
hydronephrosis might be simply a dynamic
and physiologic process which resolves
spontaneously in short-term and/or long-
term follow-up after birth. In some severe
cases, however, renal pelvis dilation can
signal the presence of serious urinary tract
pathologies (3, 10). The outcome of fetal
hydronephrosis depends on its severity
(mild, moderate, severe) and whether

11588



Seyedzadeh et al.

unilateral or bilateral hydronephrosis
exists. In most studies, the best first
approach has been introduced as follow-
up, post-natal ultrasound after birth. In this
follow-up  imaging and  expectant
(conservative) management, measuring the
AP diameter of the renal pelvis to indicate
the severity of hydronephrosis is important
in determining further work-up. The aim
of this study is to grade the severity of
antenatal hydronephrosis in a sample of
fetuses diagnosed with this condition by
third-trimester ultrasound and to perform
follow-up with post-natal ultrasound to
determine resolution of renal pelvis
dilation and related variables.

2- MATERIALS AND METHODS
2-1. Study design

This prospective study was conducted
at Imam Reza Hospital (tertiary referral
center) in Kermanshah, Iran, in the first
half of 2018. The study population
consisted of all the infants whose mothers
were referred to the Imaging Center for
third-trimester  ultrasound, and  the
diagnosis of antenatal hydronephrosis was
confirmed in their fetuses.

2-2. Method

Diagnosis of fetal hydronephrosis was
based on the observation of the renal
pelvic dilatation by measuring the AP
diameter of the renal pelvis in the
transverse view of the kidney. The renal
pelvis dilatation equal to or greater than 7
mm after the 32" week of gestation was
defined as antenatal hydronephrosis (8,
11). Based on the size of the AP diameter,
hydronephrosis was divided into three
groups of mild (7 to 9 mm), moderate (9 to
15 mm), and severe (> 15 mm) (7, 8).
Conclusively, an AP diameter < 9 mm was
classified as transient  physiologic
hydronephrosis, and an AP diameter > 9
mm as clinically significant
hydronephrosis which required follow-up.

2-3. Follow-up using ultrasound
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In addition to the third-trimester
ultrasound, the neonates underwent
ultrasound twice to follow stabilization,
resolution, or worsening of the renal pelvis
dilation. The first ultrasound was
performed within 72 to 96 hours after birth
and it was repeated six to eight weeks after
birth. A single board-certified radiologist
performed ultrasound examinations with
the same ultrasound machine. A checklist
was designed by the research team to
collect the required data. These included
gender, birth weight, gestational age at the
time of the diagnosis of hydronephrosis,
renal pelvis AP diameter, severity of
hydronephrosis (mild, moderate, severe),
unilateral or bilateral hydronephrosis, and
outcomes of hydronephrosis (transient or
non-transient hydronephrosis).

2-4. Intervention

In this study, we used conservative
management for neonates with prenatal
hydronephrosis and followed them with
ultrasonography, except for those which
needed surgical intervention due to lower
urinary tract obstruction, like posterior
urethral valves (PUV).

2-5. Ethical considerations

The study protocol was registered and
confirmed by the Ethics Committee of
Kermanshah  University of Medical
Science (ID: 95528). The study objectives
were explained to the parents, and it was
assured that ultrasound did not impose a
significant hazard for the fetuses and
neonates. Informed consent was obtained
from the parents. Ethical issues (including
plagiarism, data fabrication, double
publication) have been completely
observed by the authors.

2-6. Inclusion and exclusion criteria

The criteria for entering the study was the
diagnosis of fetal hydronephrosis based on
the detection of renal pelvic dilatation
(Equal to or greater than 7 mm after the
32nd week of gestation). Exclusion criteria
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included neonates who had voiding
cystourethrogram (VCUG) performed on
them within the first weeks of life due to
urinary tract infection, ureteral dilatation
and bladder abnormality, or did not
complete the follow-up period.

2-7. Data Analyses

Sampling was done consecutively until the
required sample size was achieved. The
minimum sample size according to the
study design and considering the
prevalence of transient hydronephrosis as
53.1% (12) with the confidence level of
95% and accuracy of 15% (considering
10% drop out), was calculated as 47
fetuses. Descriptive indices such as
frequency, percentage, mean, and standard
deviation (SD) were used to report the
results. To determine the relationship
between the outcome of hydronephrosis
(transient or non-transient) in the right and
left kidneys with severity of the renal
pelvis dilation and unilateral or bilateral
involvement, the Chi-squared test was
applied. The significance level was set at
0.05. The analyses were performed using
SPSS software version 20.0.

3- RESULTS

Out of 60 fetuses included, 32 (53.3%)
were male and 28 (46.7%) were female. In
terms of weight at time of birth, five
(8.3%) were categorized as low weight
(1,500 to 2,500 grams), 52 (86.7%) had
normal weight (2,500 to 4,000 grams), and
three neonates weighed more than 4,000
grams. Mean (£SD) birth weight was
3156.17 (£505.93) grams (range, 1,800 to
4,500). Table.l shows the frequency
distribution of severity of hydronephrosis
in left and right kidneys in the first,
second, and third ultrasound examinations.
As shown, the severity of the left-side
hydronephrosis at baseline was mild in 27
(45%), moderate in 19 (31.7%), and severe
in 3 (18.3%) of fetuses. At the third
ultrasound examination performed six to
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eight weeks after birth, 30 patients had
normal renal pelvis AP diameter.
However, severe hydronephrosis had
remained in three patients and was not
resolved. In other words, in case of the
left-side hydronephrosis, follow-up
sonography showed that the number of
mild hydronephrosis cases reduced by one
third and the number of moderate
hydronephrosis cases reduced by half;
whereas the number of  severe
hydronephrosis cases at the initial
evaluation did not change. Despite the
changes observed in left-side
hydronephrosis, no change was observed
regarding resolution of hydronephrosis in
the right kidney. Left-side hydronephrosis
appeared more common than right-side
hydronephrosis.  Table.2 shows the
frequency of unilateral and bilateral
hydronephrosis. In 72 hours after birth,
hydronephrosis resolved in 1.7% (one
infant) and at 6 to 8 weeks after birth in
53.3% (32 infants) of the neonates.

The final follow-up demonstrated that 39
infants (65%) had transient physiologic
hydronephrosis and showed improvement.
Table.3 shows the relationship between
the outcome (transient physiologic
hydronephrosis and non-transient
hydronephrosis) ~ with  severity  of
hydronephrosis dilatation in the left and
right kidneys and unilateral or bilateral
involvement. As seen, there was a
significant  correlation  between  the
outcome and unilateral hydronephrosis, as
most infants with unilateral
hydronephrosis had transient
hydronephrosis  (66.7%) compared to
neonates with bilateral hydronephrosis
(24.4%) (P=0.004). In addition, severe
hydronephrosis of the right kidney was
associated with non-transient
hydronephrosis. However, no significant
association was observed between severity
of hydronephrosis and outcome in the left
kidney.
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Table-1: Frequency distribution of mild, moderate, severe hydronephrosis at three ultrasound examinations
(antenatal, first 72 hours, and 6-8 weeks after birth).

. Antenatal The first 72 hours | Six to eight weeks after
Variables :
ultrasound ultrasound birth ultrasound
Mild (7-9 mm) 27 (45%) 23 (38.3%) 9 (15%)
Moderate (9-15 mm) 19 (31.7%) 12 (20%) 10 (16.7%)
Left kidney Severe (> 15 mm) 3 (5%) 3 (5%) 3 (5%)
No left side hydronephrosis 11 (18.3%) 10 (16.7%) 8 (13.3%)
Normal (0-7 mm) - 12 (20%) 30 (50%)
Mild (7-9 mm) 15 (25%) 7 (11.7%) -
Moderate (9-15 mm) 10 (16.7%) 11 (18.3% 11 (18.3%)
Right kidney Severe (> 15 mm) 1(1.7%) - 1(1.7%)
No right side hydronephrosis 34 (56.7%) 33 (55%) 33 (55%)
Normal (0-7 mm) - 9 (15%) 15 (25%)

Table-2: The frequency of unilateral and bilateral hydronephrosis at three ultrasound examinations (antenatal, first 72
hours, and 6-8 weeks after birth).

Status Antenatal ultrasound The first 72 hours Six to eight weeks after
ultrasound birth ultrasound
Unilateral hydronephrosis 45 (75%) 48 (80%) 22 (36.7%)
Bilateral hydronephrosis 15 (25%) 11 (18.3%) 6 (10%)
No hydronephrosis 1(1.7%) 32 (53.3%)

Table-3: The relationship between unilateral or bilateral hydronephrosis and its severity (mild, moderate, severe)
with final outcome in infants with antenatal hydronephrosis.

Final outcome .
: o Degree of Chi- P-
Variables Transient Qlln_lf_:ally et freedom square value
significant

Kidney Unilateral 34 (75.6%) | 11 (24.4%) 45

invol tat . 1 8.816 0.004
involvement a Bilateral 5(33.3%) | 10(66.7%) | 15

first ultrasound

Mild 20 (74.1% 7 (25.9% 27
Left-sided Mod:arate 10 E52 60/3 9 247 40/3 19

ity at the first ' ' 3 3.866 0.276
Seve;: t?/a:oun?:i s Severe 1(333% | 2(66.7%) 3
No left side hydronephrosis 8 (72.7%) 3 (27.3%) 11
Mild 11 (73.3% 4 (26.7% 15
Right-sided Moderate 2 ((20%)0) 8((80%;) 10

seve;::ilazg :t:]z first Severe 0 1 (100%) 1 3 13.183 | 0.004
No right side hydronephrosis | 26 (76.5%) | 8 (23.5%) 34
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4- DISCUSSION

In the present study, we report the
clinical course of 60 fetuses with antenatal
hydronephrosis who were identified with
ultrasonography. The cases were followed
after birth, and a significant number of
spontaneous resolution (65%) was found
after 6 to 8 weeks. Fetal hydronephrosis is
a common and often congenital urinary
tract disorder. Hydronephrosis is also the
most common kidney disease diagnosed
on fetal ultrasound (13). Prenatal
ultrasound allows for the diagnosis of
many intrauterine anomalies; in fact, most
anomalies are found in routine fetal
ultrasound performed at 18-20 weeks of
gestation (14-16). Although the majority of
fetal  genitourinary  anomalies  are
diagnosed during the second- trimester
ultrasound (18-20 weeks), with the
increasing use of first-trimester ultrasound,
more severe renal anomalies are being
detected between 11 and 14 weeks using
ultrasound (17, 18).

Among these, fetal hydronephrosis is of
particular importance as hydronephrosis is
the most common form of anomaly
diagnosed during pregnancy by ultrasound
and accounts for about 50% of all
genitourinary anomalies (19). Although
mild  antenatal  hydronephrosis s
associated with a high level of spontaneous
resolution (3, 17, 19), antenatal and
postnatal ultrasound examinations are still
necessary to follow the resolution of these
conditions. The sooner the condition is
diagnosed, the greater the likelihood of its
better management. The outcome of fetal
hydronephrosis depends on its severity and
presence of unilateral or bilateral
hydronephrosis. If these anomalies are not
detected by the prenatal ultrasound and
subsequently  managed, they would
manifest later in life as pyelonephritis,
hypertension, or even significant renal
impairment, especially for the severe type
(20, 19). In most studies, the best measure
of follow-up of confirmed antenatal
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hydronephrosis is postnatal ultrasound
(18). Since it is impossible to determine an
upper limit for the normal size of antenatal
renal pelvis, any neonate with antenatal
hydronephrosis should be considered
clinically important (19). However, during
pregnancy, the third-trimester threshold
value of 7mm for the antero-posterior renal
pelvis dilation is the most widely used
criterion to identify a fetus for post-natal
follow-up (3). According to the results of
this study, most of fetuses diagnosed with
hydronephrosis were male. This is in
agreement with a previous study (20), but
other studies do not support this finding
(21). Severe renal pelvis dilation in the left
kidney was reported in three patients at
antenatal ultrasound. Six to eight weeks
after birth, ultrasonography showed no
improvement in pelvic dilatation in these
three patients, but a significant number of
neonates with mild to moderate left-side
hydronephrosis showed a decreased
severity in their condition or even
spontaneous resolution. However, these
changes were not observed in the right
kidney, although the smaller number of
neonates with right-side involvement may
have affected the results.

Consequently, although hydronephrosis is
a complication that can improve over time
(22, 23), this has not been shown in severe
cases. Therefore, severe antenatal
hydronephrosis (defined as an AP diameter
of the renal pelvis > 15 mm) is a concern
and  appropriates  follow-up, and
measurements should be taken. These
findings are consistent with the findings of
the study by Merlin et al. in 2007, which
suggested post-natal conservative
management for the fetuses with mild
antenatal hydronephrosis (22). As a result,
in antenatal hydronephrosis, the need and
extent of postnatal imaging are determined
by the severity of antenatal hydronephrosis
(24). In Iran, Sadeghi bojd et al. (2016),
showed that an AP diameter cutoff about
15 mm in the first postnatal week is the
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most contributing issue to a surgical
outcome (16). In this study, most neonates
(65%) were found to have transient
hydronephrosis. In two previous studies,
this rate was reported as 53% (12) and 35-
50% (23), which is in agreement with the
findings of our study. However, another
study reported a lower rate of transient
hydronephrosis (27.5%) (25). Generally,
the rate of transient dilation of the renal
pelvis ranges from 41% to 88% (3, 24, 26-
29). The cause of transient hydronephrosis
is a matter of speculation. It seems that the
smooth muscle of the renal pelvis, through
the pacemakers in the pelvis, causes a
peristaltic contraction from the renal
calyces towards the bladder. Any
immaturity of these pacemakers might lead
to poor co-ordination of the peristaltic
contraction and causes urinary stasis and
hydronephrosis, which might explain the
disappearing antenatal hydronephrosis
after birth when the physiological function
of the kidney and pacemakers become
more mature (26).

In this study, we used ultrasonography for
all neonates with prenatal hydronephrosis;
VVCUG and nuclear scan were further used
if  indicated. = As  ultrasonography
assessments during the first 48 hours after
birth may underestimate the severity of
hydronephrosis, we performed the first
ultrasonography within 72 to 96 hours
after birth (28). As previously emphasized,
the clinical approach to prenatal
hydronephrosis depends on the severity
and unilateral or bilateral involvement. In
cases of mild unilateral, the majority of
cases are transient (16, 25), and recover
without surgical intervention (16, 24, 26);
while VUR may be present in up to 15%
of these infants, the clinical importance of
VUR in these asymptomatic infants is
unknown (24, 28). As a result, the role of
VCUG in isolated unilateral mild
hydronephrosis remains controversial, and
is limited to infants who are susceptible
to/suspected to have lower tract pathology
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or complicated with recurrent urinary tract
infection (16, 24). However, because of
the risk of worsening after birth, an
ultrasound screening is recommended for
every antenatal hydronephrosis (24). In
neonates with severe unilateral
hydronephrosis, the most common
diagnosis is UPJO. These neonates
obviously need to be more closely
followed, and there is a shift in
management from early surgery to close
observation for these infants (24, 28).
Mami et al. in 2010 suggest that an
isolated non-complicated severe prenatal
hydronephrosis may be a self-limiting
condition (29). The management of
bilateral prenatal hydronephrosis is less
firmly established. Nevertheless, the
presence of bilateral upper tract dilation
raises concerns regarding lower urinary
tract anomalies, such as urethral atresia
and posterior urethral valves (26, 30).
Therefore, early VCUG might sometimes
be needed to rule out lower tract
obstruction that may require urgent
surgical intervention (24, 26, 27, 31).

In the present study, the results of the
initial evaluation showed a relationship
between the outcome of hydronephrosis
and the type of kidney involvement (
unilateral or bilateral), and also the final
outcome of hydronephrosis with dilation
severity in the right kidney. In other
words, the incidence of non-transient
hydronephrosis in patients with bilateral
primary involvement (66.7%) is more than
twice the incidence of non-transient
hydronephrosis in patients with unilateral
primary involvement (24.4%), which
means that spontaneous resolution is
greater in unilateral renal cases. In
addition, the incidence of non-transient
hydronephrosis increases with the degree
of dilatation in the right kidney, and vice
versa. However, there was no relationship
between the clinical outcome of
hydronephrosis and the severity of
dilatation in the left kidney.
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4-1. Study Limitations

The small number of patients and the short
time follow-up were the main limitations
of the present study that did not allow us to
draw an unequivocal conclusion.

5- CONCLUSION

Based on the results, the use of
antenatal and postnatal ultrasound for
imaging follow-up of neonates with fetal
hydronephrosis showed that a significant
number of cases improved after a period of
6 to 8 weeks. However, severe and
bilateral hydronephrosis had a significantly
lower rate of resolution during 6-8 weeks
after birth, and should be followed up
longer and with especial care.

6- FUNDING/SUPPORT

The authors thank Kermanshah University
of Medical Sciences for financial support
of this research.

7- CONFLICT OF INTEREST: None.
8- REFERENCES

1. Choi HA, Lee DJ, Shin SM, Lee YK,
Ko SY, Park SW. The prenatal and postnatal
incidence of congenital anomalies of the
kidneys and urinary tract (CAKUT) detected
by ultrasound. Childhood Kidney Diseases
2016;20(1):29-32.

2. Davenport MT, Merguerian PA, Koyle
M. Antenatally diagnosed hydronephrosis:
current postnatal management. Pediatr Surg Int
2013;29(3):207-14.

3. Chiodini B, Ghassemi M, Khelif K,
Ismaili K. Clinical Outcome of Children With
Antenatally Diagnosed Hydronephrosis. Front
Pediatr 2019;7:103.

4, Mohammadjafari H, Alam A,
Kosarian M, Mousavi S-A, Kosarian S.
Vesicoureteral reflux in  neonates with
hydronephrosis; role of imaging tools. Iranian
Journal of Pediatrics 2009;19(4):347-353.

5. Gordon ZN, McLeod DJ, Ching CB,
Herz DB, Bates DG, Becknell B, et al.
Uroepithelial thickening improves detection of

Int J Pediatr, VVol.8, N.7, Serial No.79, Jul.2020

vesicoureteral reflux in infants with prenatal
hydronephrosis. J Pediatr Urol
2016;12(4):257.e1-7.

6. Aksu N, Yavascan O, Kangin M, Kara
OD, Aydin Y, Erdogan H, et al. Postnatal
management of infants with antenatally
detected hydronephrosis. Pediatr Nephrol
2005;20(9):1253-9.

7. Roth JA, Diamond DA. Prenatal
hydronephrosis. Curr Opin Pediatr
2001;13(2):138-41.

8. Odibo AO, Raab E, Elovitz M, Merrill
JD, Macones GA. Prenatal mild pyelectasis:
evaluating the thresholds of renal pelvic
diameter associated with normal postnatal
renal  function. J  Ultrasound  Med
2004;23(4):513-7.

9. Lee RS, Cendron M, Kinnamon DD,
Nguyen HT. Antenatal hydronephrosis as a
predictor of postnatal outcome: a meta-
analysis. Pediatrics 2006;118(2):586-93.

10. Ismaili K, Avni FE, Wissing KM, Hall
M. Long-term clinical outcome of infants with
mild and moderate fetal pyelectasis: validation
of neonatal ultrasound as a screening tool to
detect significant nephrouropathies. J Pediatr
2004;144(6):759-65.

11. Liu DB, Armstrong WR, 3rd, Maizels
M. Hydronephrosis: prenatal and postnatal
evaluation and management. Clin Perinatol
2014;41(3):661-78.

12. Valent-Moric B, Zigman T, Cuk M,
Zaja-Franulovic O, Malenica M. Postnatal
evaluation and outcome of infants with
antenatal hydronephrosis. Acta Clin Croat
2011;50(4):451-5.

13. Smith BG, Metwalli AR, Leach J,
Cheng EY, Kropp BP. Congenital midureteral
stricture in children diagnosed with antenatal
hydronephrosis. Urology 2004;64(5):1014-9.

14. Yiee J, Wilcox D. Management of
fetal hydronephrosis. Pediatric Nephrology
2008;23(3):347-353.

15. Kashyap N, Pradhan M, Singh N,
Yadav S. Early Detection of Fetal
Malformation, a Long Distance Yet to Cover!
Present Status and Potential of First Trimester
Ultrasonography in Detection of Feta
Congenital Malformation in a Developing

11594



Seyedzadeh et al.

Country: Experience at a Tertiary Care Centre
in India. Journal of Pregnancy 2015; 2015:9.

16. Sadeghi-Bojd S, Kajbafzadeh A,
Ansari-Moghadam A, Rashidi S, Postnatal
Evaluation and Outcome of Prenatal
Hydronephrosis. Iran J Pediatr. 2016 April;
26(2):e3667.

17. Morris RK, Congenital urinary tract
obstruction. Best Practice & Research Clinical
Obstetrics and Gynaecology 2008;22(1):97-
122

18. Cheung KW, Morris RK, Kilby MD.
Congenital urinary tract obstruction. Best Pract
Res Clin Obstet Gynaecol 2019;58:78-92.

19.  Aksu N, Yavascan O, Kangm M, Kara
O, Aydin Y, Erdogan H, et al. Postnatal
management of infants with antenatally
detected hydronephrosis. Pediatr Nephrol
2005; 20:1253-1259.

20. Marra G, Oppezzo C, Ardissino G,
Dacco V, Testa S, Avolio L, et al. Severe
vesicoureteral reflux and chronic renal failure:
a condition peculiar to male gender? Data from
the ItalKid Project. J Pediatr 2004;144(5):677-
81.

21. Chen JJ, Pugach J, West D, Naseer S,
Steinhardt GF. Infant vesicoureteral reflux: a
comparison between patients presenting with a
prenatal diagnosis and those presenting with a

urinary tract infection. Urology
2003;61(2):442-6; discussion 446-7.
22. Merlini L, Parvex P, Anooshiravani-

Dumont M, Girardin E, Hanquinet S. Postnatal

Int J Pediatr, Vol.8, N.7, Serial No.79, Jul. 2020

management of isolated mild pelvic dilatation
detected in antenatal period. Acta Paediatr
2007;96(8):1131-4.

23. Woodward M, Frank D. Postnatal
management of antenatal hydronephrosis. BJU
Int 2002;89(2):149-56.

24. Vemulakonda V, Yiee J, Wilcox D.
Prenatal Hydronephrosis: Postnatal Evaluation
and Management. Curr Urol Rep 2014 June
:15:430

25. Tabel Y, Haskologlu ZS, Karakas
HM, Yakinci C. Ultrasonographic screening of
newborns for congenital anomalies of the
kidney and the wurinary tracts. Urol J
2010;7(3):161-7.

26. Sharma G, Sharma A, Postnatal
management  of  antenatally  detected
hydronephrosis . World J Clin Urol 2014; 3(3):
283-294

217. Mallik M, Watson AR. Antenatally
detected urinary tract abnormalities: more
detection but less action. Pediatr Nephrol
2008;23(6):897-904.

28. Assadi F, Schloemer N. Simplified
diagnostic  algorithm  for evaluation of
neonates with prenatally detected
hydronephrosis. Iranian journal of Kkidney
diseases 2012;6(4):284.

29. Mami C, Palmara A, Paolata A,
Marrone T, Marseglia L, Berte L, et al
Outcome and management of isolated severe
renal pelvis dilatation detected at postnatal
screening. Pediatr Nephrol (2010) 25:2093-97.

11595



