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Introduction 
 

Of genitourinary anomalies, which make up ap-
proximately 20% of all antenatal detected fetal 

anomalies (1), hydronephrosis is one of the most 
common abnormality observed around 1% to 5% 

Abstract 
Background: The aim of this study was comparison characteristics of family and demographics of children 
with antenatal hydronephrosis, in 2nd and 3rd trimester of pregnancy, in order to the need for postnatal man-
agement. 
Methods: This cross-sectional study described some information from family of children with antenatal hy-
dronephrosis, at the Pediatric Urology Research Center of Children’s Hospital Medical Center of Tehran Uni-
versity of Medical Sciences. Data for 193 children, admitted in 2012-2013, were collected retrospectively. They 
were allocated to two groups of 2nd and 3rd trimester, based on the time of diagnosis antenatal hydronephrosis. 
Data analysis was done using SPSS. Chi-Square, Fisher-exact and independent t-test also Mantel-Hanzel test 
were used. P-value<0.05 was considered as statistically significant. 
Results: Of 193 infants (36 female, 157male), the antenatal hydronephrosis of 76 cases (39.4%) have been di-
agnosed in the 2nd trimester. In addition, 110 cases (57%) were bilateral and 33 cases (17.1%) had severe ante-
natal hydronephrosis. Consanguinity marriage, being unilateral or bilateral and the severity of antenatal hydro-
nephrosis were significant with the specific trimester that it has been diagnosed (P<0.05). 
Conclusion: Infants with bilateral and severe grade of antenatal hydronephrosis also with the history of con-
sanguinity marriage among their parent will diagnose in the second trimester more than the third trimester and 
will refer for some surgical correction, relating to other kidney diseases such as vesicoureteral reflux, more than 
others. Thus, this is a good sign for caring infants. 
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of all pregnancies. There are various causes that 
trigger its incidence (2-7).  
The ureteric bud, the metanephric blastema, and 
the cloaca are three interrelated separate struc-
tures that make up the kidney. The excretory sys-
tem, including the ureter, renal pelvis, calyxes, 
papillary and collecting duct, are completely 
formed by the 20th weeks of pregnancy (8). 
Since the anomalies of the urinary tract are pro-
gressive, besides performing fetal ultrasound for 
the obstetric management before the 24th wk of 
gestation, maternal-fetal ultrasound should be 
performed after the 28th wk of pregnancy too, in 
order to detect other alterations of the urinary 
tract that were not detectable between the 20th 
and the 24th wk (9, 10). 
Antenatal hydronephrosis (ANH) as distention of 
renal calyces and pelvis or dilatation of renal col-
lecting system, which is detected frequently by ma-
ternal-fetal ultrasound and before birth, is one of 
the alterations of the urinary tract (11-13).  
The need to act fast after detecting hydronephrosis 
during any period of pregnancy may depend on the 
degree of dilatation and be unilateral or bilateral 
too. 
In general, accurately classifying the degree of 
upper urinary tract dilatation in a fetus or neonate 
is difficult. Therefore, there are inconsistencies in 
presenting the degree of ANH in different re-
searchers’ reports, which reflects a lack of con-
sensus on ANH grading (14). Many studies have 
reported the anterior-posterior diameter of the 
renal pelvis (APD) for the fetal as a standard 
classification of ANH. In 1990, Mandell pro-
posed a classification system based on the APD 
and helps to categorize ANH in the mild, moder-
ate and severe (15, 16). Later, in a large meta-
analysis, ANH was classified into five groups, 
based on the measures of the APD in second and 
third trimester of gestation (17). However, em-
ploying three groups of mild, moderate and se-
vere based on the APD in the second and third 
trimester, is in line with the majority of studies 
undertaken so far (18, 19).  
There is only a small amount of evidence based 
on data about postnatal evaluation of the fetal 
hydronephrosis. Therefore, the aim of this study 

was comparison of characteristics of family and 
demographic of children with ANH in 2nd and 3rd 
trimester of gestation, in order to the need for 
postnatal management. 
 

Materials and Methods 
 

This cross-sectional study was carried out to de-
scribe and collect some information retrospec-
tively from family of children with ANH at the 
Pediatric Urology Research Center of Children’s 
Hospital Medical Center of Tehran University of 
Medical Sciences, Tehran, between 2012-2013.  
ANH for almost 40% of the children was diag-
nosed in 2nd trimester of pregnancy. Therefore, 
required number of children with ANH, by using 

formula 𝑛 =
𝑧1−𝛼

2⁄
2 𝑝(1−𝑝)

𝑑2  and considering 95% for 

level of confidence with tolerated error less than 
7%, will be 193 as a sample size for this study. 
Thus, using the model of Poisson sampling meth-
od, 193 children with ANH admitted in the center 
between 2012-2013 were enrolled in this study. 
All the data were collected after Tehran Universi-
ty of Medical Sciences Institutional Review Board 
(TUMS IRB) approval.  
The eligibility criteria included children with a 
definitive diagnosis of ANH admitted to the cen-
ter from 2012-2013. Some information related to 
their demographic, clinical and family characteris-
tics was collected from their medical records and 
by phoning their family. In addition, mother’s 
permission was obtained through this way. 
For comparing characteristics of children with 
ANH in 2nd and 3rd trimester of gestation, chil-
dren were allocated to two groups, based on the 
time of diagnosis ANH, in second and third 
trimester.  
The ANH for the children was diagnosed with 
maternal-fetal ultrasound. The severity of graded 
based on the measure of the APD at gestational 
age or specific trimester, and classified into three 
groups of mild, moderate and severe (7, 20-22). 
For proper APD calculations, measurements 
should be obtained from a transverse axial image 
of the renal pelvis at the approximate level of the 
renal hilum (16). 
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In this way, 76 (39.4%) of the ANH cases were 
diagnosed in the second trimester and 117 
(60.6%) of them in the third trimester of preg-
nancy. Data analysis was done using SPSS (Ver. 
22, Chicago, IL, USA). Chi-Square, Fisher-exact 
test, and independent t-test also Mantel-Hanzel 
test was used for this paper. P-value<0.05 was 
considered as statistically significant. 

Results 
 

Overall, 76 cases (39.4%) were in the 2nd tri-
mester so that, 64 (84.2%) of them were boy, and 
117 cases (60.6%) were in the 3rd trimester so 
that, 93 (79.5%) of them were boy. The status 
and association of other variables with the gesta-
tional age or specific trimester that ANH has 
been diagnosed (Table 1). 

  
Table 1: Frequency distribution of the children with ANH, according to the 2nd and 3rd trimester of pregnancy, with 

the other characteristics of them or their family 
 

Characteristics Status 2nd trimester 
No (%) 

3rd trimester 
No (%) 

Total 
No (%) 

P-value 

Gender Girl 12(15.8) 24(20.5) 36(18.7) 0.265 
Boy 64(84.2) 93(79.5) 157(81.3) 

History of abortion No 58(76.3) 81(69.2) 139(72) 0.182 
Yes 18(23.7) 36(30.8) 54(28) 

Number of deliveries None 40(52.6) 67(57.3) 107(55.4) 0.314 
One and 

more 
36(47.4) 50(42.7) 86(44.6) 

Mother’s education Academic 
degrees 

64(84.2) 100(85.5) 164(85) 0.483 

None 12(15.8) 17(14.5) 29(15) 
Consanguinity marriage NO 50(65.8) 95(81.2) 145(75.1) 0.013 

YES 26(34.2) 22(18.8) 48(24.9) 
Existence of other kidney diseases 
besides ANH and VUR 

NO 34(44.7) 43(36.8) 77(39.9) 0.169 
YES 42(55.3) 74(63.2) 116(60.1) 

Kidney disease 
background in parent 

NO 72(94.7) 110(94) 182(94.3) 0.55 
YES 4(5.3) 7(6) 11(5.7) 

Abortion NO 58(76.3) 81(69.2) 139(72) 0.182 
YES 18(23.7) 36(30.8) 54(28) 

Type of treatment Medicine 26(34.2) 46(39.3) 72(37.3) 0.287 
Surgery 50(65.8) 71(60.7) 121(62.7) 

Mother’s age of marriage (yr) *  22.26(4.69) 22.92(4.63) 22.66(4.65) 0.33 
Mother’s age at delivery (yr)*  29.3(4.99) 29.3(5.61) 29.3(5.36) 0.99 
Birth spacing (yr) *  5.51(3.59) 5.12(3.16) 5.27(3.33) 0.42 
Child’s birthweight (kg)*  3.22(0.5) 3.28(0.43) 3.26(0.46) 0.35 
Grade Of ANH Mild 52(68.4) 82(70.1) 134(69.4) <0.001 

Moderate 5(6.6) 21(17.9) 26(13.5) 
Severe 19(25) 14(12) 33(17.1) 

Direction Of ANH Left sided 14(18.4) 38(32.5) 52(26.9) 0.001 
Right sided 7(9.2) 24(20.5) 31(16.1) 

Bilateral 55(72.4) 55(47) 110(57) 
Total  76(100) 117(100) 193(100)  

*mean (SD) 
 

They are not significant except variables, “Con-
sanguinity marriage”  ( 𝜒2 = 5.853, 𝑑𝑓 = 1, 𝑃 =

0.013 ), “Grade of ANH” (𝜒2 = 9.017, 𝑑𝑓 = 2, 𝑃 <

0.001 ) and “Direction of ANH”(𝜒2 = 12.00, 𝑑𝑓 =

2 , 𝑃 = 0.001), which specifies the involved side of 
kidney with the ANH (unilateral (left or right side 
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of kidney) or bilateral (both sides)). It means more 
proportion of children whose ANH have been 
diagnosed in the 2nd trimester have consanguinity 
marriage among their parents (34.2% vs 18.8%), 
severe grade of ANH (25% vs 12%). Moreover, 
their ANH are bilateral (72.4% vs 47%) in com-
parison with the children whose ANH have been 
diagnosed in the 3rd trimester. Mother’s mean age 
of marriage in the two groups of the second and 
third trimester was 22.26 and 22.92 yr old respec-
tively. Other variables such as, “Mother’s age at 
delivery date”, “Birth spacing” and “Child’s birth-
weight” were not significant between the two 
groups. Therefore, age of the mother, birth inter-
val of the child with his previous sibling and 
child’s birthweight are not associated with the time 
of diagnosing ANH.  

Table 2 displays the frequency distribution of the 
children, according to their grade of ANH and their 
type of treatment, in the 2nd and 3rd trimester. There is 
no significant association between the type of treat-
ment and the trimester which ANH has been diag-
nosed, neither in each grade of the ANH nor in total 
or even with adjusting for the effect of the variable 

“Grade of ANH” ( χMH
2 =0.032, P=0.858). 

Sample size in each group is very small and that is 
why, except for the first level of grade, which is in 
borderline, there is no significant association be-
tween the consanguinity marriage and trimester in 
different grade of the ANH. However, it is statisti-

cally significant (P-value=0.013). In addition, 𝜒𝑀𝐻
2  

shows by adjusting for the effect of the grade of 
ANH, it is seen a significant association between 

those variables (𝜒𝑀𝐻
2 =4.524, P=0.033) (Table 3). 

 
Table 2: Frequency distribution of the children with ANH, according to their grade of ANH and their type of 

treatment, in the 2nd and 3rd trimester of pregnancy 
 

Grade of ANH 
 

2nd trimester 
No (%) 

3rd trimester 
No (%) 

Total 
No (%) 

 
P-value 

Type of Treatment Type of Treatment Type of Treatment 
Medicine Surgery Medicine Surgery Medicine Surgery 

Mild 18(34.6) 34(65.4) 28(34.1) 54(65.9) 46(34.3) 88(65.7) 0.55 
Moderate 3(60) 2(40) 12(57.1) 9(42.9) 15(57.7) 11(42.3) 0.654 
Severe 5(26.3) 14(73.7) 6(42.9) 8(57.1) 11(33.3) 22(66.7) 0.266 
Total 26(34.2) 50(65.8) 46(39.3) 71(60.7) 72(37.3) 121(62.7) 0.287 

 
Table 3: Frequency distribution of the children with ANH, according to their grade of ANH and status of consan-

guinity marriage among their parents, in the 2nd and 3rd trimester of pregnancy 

 
Grade of ANH 2nd trimester 

No (%) 
3rd trimester 

No (%) 
Total 

No (%) 
 

P-value 
Consanguinity marriage Consanguinity marriage Consanguinity marriage 

NO YES NO YES NO YES 
Mild 34(65.4) 18(34.6) 64(78) 18(22) 98(73.1) 36(26.9) 0.08 
Moderate 3(60) 2(40) 19(90.5) 2(9.5) 22(84.6) 4(15.4) 0.155 
Severe 13(68.4) 6(31.6) 12(85.7) 2(14.3) 25(75.8) 8(24.2) 0.234 
Total 50(65.8) 26(34.2) 95(81.2) 22(18.8) 145(75.1) 48(24.9) 0.013 

 
It was not seen any significant association be-
tween variable “type of treatment” and the tri-
mester, neither in the level of the “Direction of 
ANH”, nor in total or even with adjusting for the 

effect of this variable ( 𝜒𝑀𝐻
2 =0.058, P=0.81) (Ta-

ble 4).  There is a significant association between 
the variable “consanguinity marriage” and the 

trimester, being just in the bilateral level of ANH. 
Like in the Table 3, the sample size was small 
(Table 5). Therefore, it was not seen any signifi-
cant association for other levels of this variable. 
However, by removing the effect of the “Direc-

tion of ANH”, it is still significant ( 𝜒𝑀𝐻
2 =4.873, 

P=0.027).
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 Table 4: Frequency distribution of the children with ANH, according to the involved side with the ANH 
and their type of treatment, in the 2nd and 3rd trimester of pregnancy 
 
Direction of ANH 2nd trimester 

No (%) 
3rd trimester 

No (%) 
Total 

No (%) 
 

P-value 
Type of treatment Type of treatment Type of treatment 

Medicine Surgery Medicine Surgery Medicine Surgery 
Left sided 7(50) 7(50) 19(50) 19(50) 26(50) 26(50) 0.622 
Right sided 2(28.6) 5(71.4) 8(33.3) 16(66.7) 10(32.3) 21(67.7) 0.599 
Bilateral  17(30.9) 38(69.1) 19(34.5) 36(65.5) 36(32.7) 74(67.3) 0.42 
Total 26(34.2) 50(65.8) 46(39.3) 71(60.7) 72(37.3) 121(62.7) 0.287 

 
Table 5: Frequency distribution of the children with ANH, according to the involved side with the ANH and status 

of consanguinity marriage among their parents, in the 2nd and 3rd trimester of pregnancy 

 
Direction of 
ANH 

2nd trimester 
No (%) 

3rd trimester 
No (%) 

Total 
No (%) 

 
P-value 

Consanguinity marriage Consanguinity marriage Consanguinity marriage 
NO YES NO YES NO YES 

Left sided 9(64.3) 5(35.7) 27(71.1) 11(28.9) 36(69.2) 16(30.8) 0.44 
Right sided 6(85.7) 1(14.3) 21(87.5) 3(12.5) 27(87.1) 4(12.9) 0.662 
Bilateral  35(63.6) 20(36.4) 47(85.5) 8(14.5) 82(74.5) 28(25.5) 0.008 
Total 50(65.8) 26(34.2) 95(81.2) 22(18.8) 145(75.1) 48(24.9) 0.013 

 

Discussion 
 

Among genitourinary anomalies, hydronephrosis 
is one of the most common abnormality ob-
served around 1% to 5% of all pregnancies and 
happens due to various causes (2-7). Parents of 
fetus detected with antenatal hydronephrosis are 
interested to know whether the postnatal man-
agement is necessary for their children or not. 
However, correct and proper classifying the de-
gree of upper urinary tract dilatation in a fetus or 
neonate is still a controversial issue, caused in-
consistencies in presenting the degree of ANH, 
which is important in scrutinizing the patient 
conditions. Employing three groups of mild, 
moderate and severe for the severity of ANH, 
based on the APD in the 2nd and 3rd trimester, is 
in line with the majority of studies (18, 19).  
This study is important as it was designed to de-
termine the characteristics of family and demo-
graphic of children with ANH in 2nd and 3rd tri-
mester of gestation, in order to the need for 
postnatal management. Children with mild and 
moderate grade of ANH diagnosed in the 2nd 

trimester and with the history of consanguinity 
marriage, can be discharged early. Children with 
severe grade of ANH and with the consanguinity 
marriage need to follow up by a multi-disciplinary 
team. It is suggested that fetuses diagnosed with 
bilateral hydronephrosis be monitored frequently. 
The frequency of monitoring depends on the 
gestation at which ANH was detected also its 
severity (23). However it is said almost 80% of 
fetuses diagnosed in the 2nd trimester show im-
provement of findings (6, 22, 24) with low likeli-
hood of postnatal sequelae (24, 25). 
The result obtained in this study shows that in-
fants with the bilateral and severe grade of ANH 
also with the history of consanguinity marriage 
among their parents, will be diagnosed in the 2nd 
trimester more than the 3rd one. About 88% cases 
with mild ANH resolved in embryonic course or 
neonatal period, while almost 33% neonates with 
moderate or severe hydronephrosis persisting in 
the 3rd trimester required postnatal surgery (6). 
Risk of deterioration is higher for bilateral than 
for unilateral (26). Patients with mild to moderate 
isolated bilateral hydronephrosis have a favorable 
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outcome (27), it is necessary to follow up them 
closely since a proportion may show progression 
or require surgery (23, 28).  
 

Conclusion 
 
Results stress the necessity of attention to the 
infants with the bilateral and severe grade of 
ANH also with the history of consanguinity mar-
riage among their parents. 
 

Ethical considerations 
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission, 
redundancy, etc.) have been completely observed 
by the authors. 
 

Acknowledgments 
 
The authors are grateful to the staff of the Pedi-
atric Urology Research Center of Children’s 
Hospital Medical Center of Tehran University of 
Medical Sciences for providing data. Research 
leading to this paper was supported by the Inter-
national Campus of Tehran University of Medical 
Sciences. 
 

Conflict of interest 
 
The authors declare that there is no conflict of 
interest. 
 

References 
 

1. Elder JS (1997). Antenatal hydronephrosis. Fetal 
and neonatal management. Pediatr Clin North 
Am, 44(5):1299-321. 

2. Blyth B, Snyder HM, Duckett JW (1993). 
Antenatal diagnosis and subsequent 
management of hydronephrosis. J Urol, 
149(4):693-8. 

3. Gunn TR, Mora JD, Pease P (1995). Antenatal 
diagnosis of urinary tract abnormalities by ul-
trasonography after 28 weeks' gestation: inci-

dence and outcome. Am J Obstet Gynecol, 
172(2 Pt 1):479-86. 

4. Livera LN, Brookfield DS, Egginton JA, 
Hawnaur JM (1989). Antenatal 
ultrasonography to detect fetal renal 
abnormalities: a prospective screening 
programme. BMJ, 298(6685):1421-3. 

5. Nguyen HT, Herndon CD, Cooper C et al 
(2010). The Society for Fetal Urology consen-
sus statement on the evaluation and man-
agement of antenatal hydronephrosis. J Pediatr 
Urol, 6(3):212-31. 

6. Sairam S, Al-Habib A, Sasson S, Thilaganathan B 
(2001). Natural history of fetal 
hydronephrosis diagnosed on mid-trimester 
ultrasound. Ultrasound Obstet Gynecol, 
17(3):191-6. 

7. Wollenberg A, Neuhaus TJ, Willi UV, Wisser J 
(2005). Outcome of fetal renal pelvic 
dilatation diagnosed during the third 
trimester. Ultrasound Obstet Gynecol, 25(5):483-
8. 

8. Park JM, Bloom DA (1998). The pathophysiolo-
gy of UPJ obstruction. Current concepts. Urol 
Clin North Am, 25(2):161-9. 

9. Resnik VM, Budorick NE (1995). Prenatal 
Diagnosis of Congenital Renal Disease. Urol 
Clin North Am, 22:21-30. 

10. Rickwood AM, Harney JV, Jones MO, Oak S 
(1995). ‘Congenital’ hydronephrosis: limita-
tions of diagnosis by fetal ultrasonography. Br 
J Urol, 75(4):529-30. 

11. Helin I, Persson PH (1986). Prenatal diagnosis of 
urinary tract abnormalities by ultrasound. 
Pediatrics, 78(5):879-83. 

12. Hindryckx A, De Catte L (2011). Prenatal 
diagnosis of congenital renal and urinary tract 
malformations. Facts Views Vis Obgyn, 
3(3):165-74. 

13. Leong SY, Afolabi TM, Tsu L (2016). The 
Management of Antenatal Hydronephrosis. 
US Pharm, 41(5):HS2-HS6. 

14. Kim SY, Kim MJ, Yoon CS, Lee MS, Han KH, 
Lee MJ (2013). Comparison of the reliability 
of two hydronephrosis grading systems: the 
Society for Foetal Urology grading system vs. 
the Onen grading system. Clin Radiol, 
68(9):e484-90. 

15. Mandell J (1990 ). Prenatal diagnosis and 
treatment of obstructive uropathies. Probl 
Urol, 4:547-54. 

www.SID.ir

http://ijph.tums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/9326963
https://www.ncbi.nlm.nih.gov/pubmed/9326963
https://www.ncbi.nlm.nih.gov/pubmed/7856673
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Society+for+Fetal+Urology+consensus+statement+on+the+evaluation+and+management+of+antenatal+hydronephrosis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Society+for+Fetal+Urology+consensus+statement+on+the+evaluation+and+management+of+antenatal+hydronephrosis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Natural+history+of+fetal+hydronephrosis+diagnosed+on+mid-trimester+ultrasound
https://www.ncbi.nlm.nih.gov/pubmed/?term=Natural+history+of+fetal+hydronephrosis+diagnosed+on+mid-trimester+ultrasound
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+pathophysiology+of+UPJ+obstruction.+Current+concepts
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+pathophysiology+of+UPJ+obstruction.+Current+concepts
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+pathophysiology+of+UPJ+obstruction.+Current+concepts
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+pathophysiology+of+UPJ+obstruction.+Current+concepts
https://www.ncbi.nlm.nih.gov/pubmed/7788265
https://www.ncbi.nlm.nih.gov/pubmed/7788265
https://www.ncbi.nlm.nih.gov/pubmed/24753862
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparison+of+the+reliability+of+two+hydronephrosis+grading+systems%3A+the+Society+for+Foetal+Urology+grading+system+vs.+the+Onen+grading+system
www.sid.ir


Arc
hive

 of
 S

ID

Iran J Public Health, Vol. 47, No.2, Feb 2018, pp. 273-279 

279                                                                                                        Available at:    http://ijph.tums.ac.ir 

16. Corteville JE, Gray DL, Crane JP (1991). 
Congenital hydronephrosis: correlation of 
fetal ultrasonographic findings with infant 
outcome. Am J Obstet Gynecol, 165(2):384-8. 

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

18. Abedin Zadeh M, Moslemi MK, Kholaseh 
Zadeh G (2011). Comparison between 
imipramine and imipramine combined with 
pseudoephedrine in 5-12-year-old children 
with uncomplicated enuresis: a double-blind 
clinical trial. J Pediatr Urol, 7(1):30-3. 

19. Timberlake MD, Herndon CD (2013). Mild to 
moderate postnatal hydronephrosis--grading 
systems and management. Nat Rev Urol, 
10(11):649-56. 

20. Cheng AM, Phan V, Geary DF, Rosenblum ND 
(2004). Outcome of isolated antenatal 
hydronephrosis. Arch Pediatr Adolesc Med, 
158(1):38-40. 

21. Grignon A, Filion R, Filiatrault D et al (1986). 
Urinary tract dilatation in utero: classification 
and clinical applications. Radiology, 160(3):645-
7. 

22. Ismaili K, Hall M, Donner C  et al(2003). Results 
of systematic screening for minor degrees of 

fetal renal pelvis dilatation in an unselected 
population. Am J Obstet Gynecol, 188(1):242-6. 

23. Sinha A, Bagga A, Krishna A et al (2013). 
Revised guidelines on management of 
antenatal hydronephrosis. Indian J Nephrol, 
23(2):83-97.  

24. Feldman DM, DeCambre M, Kong E et al 
(2001). Evaluation and follow-up of fetal 
hydronephrosis. J Ultrasound Med, 
20(10):1065-9. 

25. Ek S, Lidefeldt KJ, Varricio L (2007). Fetal 
hydronephrosis; prevalence, natural history 
and postnatal consequences in an unselected 
population. Acta Obstet Gynecol Scand, 
86(12):1463-6. 

26. Bobrowski RA, Levin RB, Lauria MR, Treadwell 
MC, Gonik B, Bottoms SF (1997). In utero 
progression of isolated renal pelvis dilation. 
Am J Perinatol, 14(7):423-6. 

27. Alconcher LF, Tombesi MM (2012). Natural 
history of bilateral mild isolated antenatal 
hydronephrosis conservatively managed. 
Pediatr Nephrol, 27(7):1119-23. 

28. Babu R, Sai V (2010). Postnatal outcome of fetal 
hydronephrosis: implications for prenatal 
counselling. Indian J Urol, 26(1):60-2. 

 

 
 

www.SID.ir

http://ijph.tums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/1872344
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparison+between+imipramine+and+imipramine+combined+with+pseudoephedrine+in+5-12-year-old+children+with+uncomplicated+enuresis%3A+a+double-blind+clinical+trial
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mild+to+moderate+postnatal+hydronephrosis--grading+systems+and+management
https://www.ncbi.nlm.nih.gov/pubmed/14706956
https://www.ncbi.nlm.nih.gov/pubmed/?term=Results+of+systematic+screening+for+minor+degrees+of+fetal+renal+pelvis+dilatation+in+an+unselected+population
https://www.ncbi.nlm.nih.gov/pubmed/23716913
https://www.ncbi.nlm.nih.gov/pubmed/11587013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fetal+hydronephrosis%3B+prevalence%2C+natural+history+and+postnatal+consequences+in+an+unselected+population
https://www.ncbi.nlm.nih.gov/pubmed/9263564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Natural+history+of+bilateral+mild+isolated+antenatal+hydronephrosis+conservatively+managed
https://www.ncbi.nlm.nih.gov/pubmed/?term=Postnatal+outcome+of+fetal+hydronephrosis%3A+implications+for+prenatal+counselling
www.sid.ir

