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Abstract

on the postnatal confirmation of these antenatally

Introduction: Approximately 20 to 30% of all

detected renal malformations. Moreover, there is no

anomalies identified in the prenatal period are

local data available in this regard. So, we conducted

congenital anomalies of the kidney and urinary tract

the study so that we can obtain local data as well as

(CAKUT). Widespread antenatal screening

has

we can plan management and prevention protocols

resulted in increased detection of anomalies of the

for such chronically, and sometimes critically, ill

kid-neys and urinary tract. There are limited studies

neonates.
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Materials and Methods: It was a cross-sectional

renal malformation was found higher in neonates

study conducted at the neonatal intensive care unit

presenting with antenatal diagnosis of renal ano-

(NICU) at the National Institute of Child Health,

malies presenting in the neonatal intensive care unit.

Karachi during 2017-2018. The sample size was 100
cases. The sampling technique was non-probability

Keywords: Confirmed Congenital Renal Malfor-

consecutive sampling. All neonates aged 1-28 days of

mation; Antenatal Diagnosis; Neonatal Intensive

either gender admitted in NICU with antenatal

Care Unit

diagnosis of congenital renal anomalies on anomaly
scan were included in the study. Preterm neonates

1. Introduction

(gestational age below 34 weeks) andneonates having

Kidney and/or lower urinary tract anomalies that are

siblings with similar congenital problems were

present at birth in a newborn are generally termed

excluded.

congenital renal malformations. Fetal kidneys can be
visualized at 12 weeks, and by 25 weeks, the renal

Results: The mean age of the neonates in our study

cortex and medulla are distinctly demonstrated on

was 10.17 ±9.30 days and the mean gestational age at

ultrasonography. Approximately 20 to 30% of all

birth was 36.65 ±1.16 weeks. The majority of the

anomalies identified in the prenatal period are con-

neonates, that is 65%, were males while 35% were

genital anomalies of the kidney and urinary tract

females. Sixty-six per cent (66%) neonates were ≤10

(CAKUT). Congenital renal malformations can

days of age while 34% were >10 days of age. Fifty

sometimes present in childhood or adulthood if not

five% of the neonates were ≤36 weeks of gestation at

picked prenatally or in neonatal age [1]. Widespread

birth while 45% were >36 weeks of gestation at birth.

antenatal screening has resulted in increased detec-

Frequency of postnatally confirmed congenital renal

tion of anomalies of the kidneys and urinary tract [2].

malformation was observed in 78 (78%) neonates.

Currently majority of the congenital renal malfor-

Neonates whose age at presentation was >10 days

mations, including CAKUT, are detected antenatally

were slightly more likely to have confirmed con-

with the use of high sensitivity fetal ultrasonography

genital renal malformation as compared to neonates

[3]. Gestational age based parameters for expected

with ≤10 days of age, which is 85.3 % vs 74.2 % (p-

length (appropriate growth) are also available. In the

value 0.206). Males and females were found to have

prenatal period, congenital abnormalities of the kid-

almost equal postnatally confirmed congenital renal

neys and urinary tract (CAKUT) are the most comm-

malformations (78.5 % in males and 77.1% in

on sonographically identified malformations. Obstru-

females) (p-value 0.879). Postnatally confirmed

ctive uropathies account for the majority of cases [4].

congenital renal malformations were observed more
commonly in neonates who were >36 weeks of

As compared to earlier scanning, mid-trimester ultra-

gestational age (80%) as compared to those ≤36

sonographic scanning increases the detection rates of

weeks of gestational age (76.4%) (p-value 0.662).

congenital renal malformations. Many of these urologic abnormalities would manifest later in life as pye-

Conclusion: The frequency of confirmed congenital
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if not detected by prenatal ultrasound and subseq-

malformation i.e. 77.1% in neonates presenting with

uently manage [5]. There are limited studies on the

antenatal diagnosis of congenital renal anomalies

post-natal confirmation of antenatally detected renal

admitted in NICU. The sampling technique was

malformations. It is suggested that sonographically

non- probability consecutive sampling. All neonates

detected antenatal renal abnormalities should be

aged 1-28 days of either gender admitted in NICU

evaluated by a post-natal sonogram at 4–6 weeks of

with antenatal diagnosis of congenital renal ano-

age and if the 6-week aged scan is normal then

malies on anomaly scan were included in the study.

further evaluation can safely be limited. Congenital

Preterm neonates (gestational age below 34 weeks)

renal formations are among the most common cause

and neonates having siblings with similar congenital

of chronic

problems were excluded.

kidney disease (CKD) in children.

Although CKD occurs less often in children than
adults, still children account for about 2% of all

2.1 Data collection procedure

patients with ESRD [6]. Mild forms of congenital

Hundred neonates who fulfilled inclusion criteria

kidney disease that appear relatively benign during

were enrolled from the NICU of the National

the childhood may progress to ESRD later in adult

Institute of Child Health, Karachi. Informed consent

life [7]. Literature has shown that the incidence of

and demographic details (name, age, and gender)

confirmed congenital renal malformations is high

were obtained. Then all neonates underwent renal

among neonates who had an antenatal diagnosis of a

ultrasonography by a single senior radiologist having

renal anomaly during the fetal stage (inside the

4 years of experience. If there was hypoplastic

womb) [8-10]. But later study reported the frequency

kidney, cystic dysplastic kidney, multicystic dyspl-

is little lower than previous which showed ambiguity

astic kidney, aplastic, hydronephrosis or abnormally

that antenatal diagnosis might

have flaws in

shaped bladders from midway prenatal compensatory

diagnosis. Moreover, there is no local data available

hypertrophy on ultrasound, then congenital renal

in this regard. So, we conducted the study so that we

malformation was confirmed. All this information

can gain local data as well as we can plan mana-

was recorded on predesigned Performa.

gement and prevention protocols for such critically ill
neonates.

2.2 Data analysis
All data were entered and analyzed in SPSS version

2. Materials and Methods

20.0. The quantitative variables i.e. age and gesta-

It was a cross-sectional study conducted at the

tional age at birth were presented in the form of mean

neonatal intensive care unit (NICU) at the National

± standard deviation. The qualitative variable i.e.

Institute of Child Health (NICH), Karachi during

gender and confirm congenital renal malformation

2017-2018. The study was waived for ethical

was presented in the form of frequency and per-

approval from the Ethical Review Committee (ERC)

centage. Data was stratified for gestational age at

of NICH. The sample size of 100 cases is calculated

birth, age and gender. Chi- square was applied to

with 95% confidence level, 8.5% margin of error and

compare stratified groups taking p-value≤0.05 as

taking an expected percentage of confirm renal

significant.
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3. Results

whose age at presentation was >10 days were

The mean age of the neonates in our study was 10.17

slightly more likely to have confirmed congenital

± 9.30 days and the mean gestational age at birth was

renal malformation as compared to neonates with ≤10

36.65 ± 1.16 weeks Table 1. The majority of the

days of age, which is 85.3 % vs. 74.2 % (p-value

neonates, that is 65%, were males while 35% were

0.206). In our study males and females were found to

females. Sixty-six per cent (66%) neonates were ≤10

have almost equal postnatally confirmed congenital

days of age while 34% were >10 days of age.

renal malformations (78.5 % in males and 77.1% in

Regarding the gestational age of the neonates, we

females) (p-value 0.879). Postnatally confirmed

found that 55% of the neonates were ≤36 weeks of

congenital renal malformations were observed more

gestation at birth while 45% were >36 weeks of

commonly in neonates who were >36 weeks of

gestation at birth Table 2. The frequency of post-

gestational age (80%) as compared to those ≤36

natally confirmed congenital renal malformation was

weeks of gestational age (76.4%) (p-value 0.662)

observed in 78 (78%) neonates Figure 1. Neonates

Table 3.

Variable

Mean ± SD

Minimum

Maximum

Age of the patients,days (n=100)

10.17 ± 9.30

1

28

Gestational age atbirth, weeks (n=100)

36.65 ± 1.16

34

38

Table 1: Mean Age and Gestational Age at Birth of the Patients (n=100).

Gender
Male

65

Females

35

Age
≤ 10 days

66

>10 days

34

Gestational Age
≤36 weeks

55

>36 weeks

45

Table 2: Demographic Factors of the Patients (n=100).
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Figure 1: Confirm Congenital Renal Malformation.

Variables

Age

Gender

gestational age

Confirm Congenital renalmalformation Total
Yes

No

≤10 days

49 (74.2)

17 (25.8)

66 (100)

>10 days

29 (85.3)

5 (14.7)

34 (100)

Total

78 (78)

22 (22)

100 (100)

Male

51 (78.5)

14 (21.5)

65 (100)

Female

27 (77.1)

8 (22.9)

35 (100)

Total

78 (78)

22 (22)

100 (100)

≤36 weeks

42 (76.4)

13 (23.6)

55 (100)

>36 weeks

36 (80)

9 (20)

45 (100)

Total

78 (78)

22 (22)

100 (100)

p-value

0.206

0.879

0.662

Table 3: Comparison of Confirmed Congenital Renal Malformation With Respect to Age, Gender and Gestational
Age (n=100).

4. Discussion

of the kidneys and urinary tract [2]. In most countries

Among all sonographically detected antenatal mal-

around the world, it has become a routine to get at

formations, congenital abnormalities of the kidneys

least two ultrasonic examinations during pregnancy

and the urinary tract are the most common.

to monitor fetal development and identify any

Obstructive uropathies account for the majority of

possible structural malformation. The diagnosis and

cases [4]. Renal tract malformations can be familial,

prognosis of CAKUT have improved significantly in

and specific mutations of genes involved in renal

children secondary to gestational ultrasonography.

tract development can sometimes be found in

Nowadays 80% to 90% of cases of obstructive

affected individuals [1]. Widespread antenatal screen-

uropathies can be detected by gestational ultrasono-

ing has resulted in increased detection of anomalies

graphy. The renal malformation detection sensitivity
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was observed up to 81.2% in a European study

significance. Hydronephrosis classification as prop-

conducted in 12 countries [11]. Postnatal confir-

osed by the SFU (based on the degree of pelvical-

mation of antenatally identified congenital renal

yceal dilation and parenchyma integrity), is another

malformations was observed in 78% of neonates.

ultrasonographic finding that is important for the

Our data is almost comparable to the study from

diagnosis and prognosis of children with CAKUT.

India (Maharashtra) by Saha et al. where 77.1% of

This classification system was actually designed for

neonates admitted in NICU with a history of

post-natal scans but studies have shown that if

antenatal renal malformations were confirmed post-

applied properly to ante-natal scans, the children with

natally to have renal malformations on ultrasono-

grades 3 and 4 of hydronephrosis have an increased

graphy [5]. Although a similar type of study conduted

risk of the need for surgery and renal function

at Jeddah by Bondagji NS concluded that 90.1% of

deterioration [16].

neonates admitted in NICU with a history of the
antenatal renal anomaly on ultrasonography were

Certain studies have shown that good gestational

confirmed to have renal malformations postnatally

ultrasonography not only help in diagnosing congen-

[12].

ital renal malformations antenatally but are also very
helpful in determining the prognosis of children with

In our study males were predominantly affected as

CAKUT along with the anticipation of renal function

compared to female neonates with a male to female

deterioration, like (a) 1/3rd of the cases having single

ratio of 1.8:1. Choi H A et al. also reported in their

kidney were found to have associated CAKUT [17,

study that males were predominantly affected than

18], (b) the probability of CKD at 2 years of age is

females [13]. Most of the patients presented in NICU

15% when hydronephrosis is associated with other

before 10th day of life and the mean age at

anomalies, as compared to only approximately 2%

presentation was 10.17 days (range 1-28 days).

with isolated hydronephrosis [19], and (c) the risk of

Gestational age was ranged from 34 to 38 weeks with

renal function deterioration is 9.4-fold higher in cases

a mean of 36.65 weeks. Sanghvi et al. also found

with bilateral hydronephrosis as compared to

nearly similar data pretending to the gestational age

unilateral hydronphrosis [20]. We believe that, even

and they reported the mean 37.1 weeks gestational

with the methodological limitations of the reviewed

age at delivery (range 34—40 weeks) [14]. Studies

studies, the suggestions can help pediatricians to

show that the highest yield is obtained if an ultrasonic

establish clinical hypotheses for the early diagnosis

examination is performed in the third trimester of

of abnormalities of the genitourinary tract develop-

pregnancy. Positive predictive value (PPV) for APD

ment, by using clinical data and information from the

values >7 mm in the third trimester 69% vs. 49% for

gestational ultrasonography, without resorting to

APD > 4 mm in the second trimester [15]. Depending

expensive and invasive methods. We believe that the

on the diagnostic criteria, fetal disease incidence

occurrence of any of the clinical signs and symptoms

varies from 1% to 5% of pregnancies. It is more

listed here should be considered as an indication to

frequent in boys (3 to 4/1) predominantly unilateral,

investigate the children regarding the possibility of

and only 20% of cases will have postnatal clinical

CAKUT, as there is very limited prospective data to
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evaluate which of these findings are more important

neonates’

parents/guardians

and

analyzed

and

to identify the risk.

interpreted that data. AJ was a major contributor in
writing the manuscript along with study design. SF

5. Conclusion

helped in collecting data and interpreting patient’s

The frequency of confirmed congenital renal mal-

reports and ultrasounds. JP helped in study design

formation was found higher in neonates presenting

and he supervised whole study i.e. from data

with antenatal diagnosis of renal anomalies presen-

collection to writing manuscript. All authors read and

ting in the neonatal intensive care unit.

approved the final manuscript.
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