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Introduction

With a prevalence of 0.1-2.3%, urinary tract abnormalities 
are the most frequent findings on prenatal ultrasound (US) 
(1). The detection of these conditions in utero has permitted 
their early management. Nevertheless, patients are worried 
about abnormal findings on fetal US. Parents become strongly 
concerned and interested in prognosis, need of surgery and 
associated risks for their unborn baby (2,3). Oligohydramnios, 
bladder outlet obstruction, renal cysts, extra renal pathologies, 
prematurity, and low birth weight are adverse prognostic 
factors for postnatal outcome. It is still a matter of debate as 

to which specific prognostic factors predict termination of 

pregnancy (4). Prenatal pelvic dilatation has prognostic value 

and some studies suggested that it was correlated with the 

postnatal need for surgical treatment (5,6). 

Congenital urinary tract abnormalities may develop at the 

level of the kidney (e.g., dysplasia and hypoplasia), collecting 

system (e.g., hydronephrosis and megaureter), bladder (e.g., 

ureterocele and vesicoureteral reflux), or urethra [e.g., posterior 

urethral valves (PUV)]. There is a continuous advance in the 

understanding of the genetic basis, pathophysiology, and natural 

history of these abnormalities (7). Renal pelvic dilatation of the 
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fetus may be a cue for urinary tract abnormalities, ranging from 
obstruction to vesicoureteric reflux. However, pelviectasis may 
also be a marker for aneuploidy with increased incidence in 
fetuses with trisomy 21 (8,9); isolated urinary tract abnormalities 
have a low association with karyotypic abnormalities. Severe 
renal pelvic dilatation is associated with postnatal pathology 
and often requires surgical treatment in childhood (10).
In this retrospective study, we investigated the clinical course 
of prenatally diagnosed fetuses with urinary tract abnormalities 
and the relationship between fetal pyelectasis and need for 
postnatal treatment.

Material and Methods

The records of 124 patients with prenatally detected 
congenital urinary tract abnormalities who were examined 
at the perinatology unit of a university hospital in İstanbul 
between 2010 and 2016 were reviewed, retrospectively. Ethics 
Committee approval was received. Each fetus underwent a 
detailed sonographic examination for detecting fetal organ 
abnormalities. The presence of renal, ureteral, and bladder 
abnormalities and volume of amniotic fluid, date (weeks of 
pregnancy) of first diagnosis, fetal sex, prenatal invasive genetic 
tests, and birth week and weight were recorded. Registers of 
birth of 16 patients could not be accessed. Fetuses with renal 
pelvic dilatation were also evaluated. The fetuses were divided 
into two groups as low-risk and high-risk. Low-risk renal pelvic 
dilatation was defined as an anterior-posterior (AP) diameter 
(in the transverse plane) of 4-7 mm at 16-28 weeks, and 7-10 
mm after 28 weeks, whereas high-risk dilatation was defined 
as AP measurements of ≥7 mm at 16-28 weeks, and ≥10 mm 
after 28 weeks (11). If renal pelviectasis were found bilaterally, 
the largest diameter dilatation was used to classify the patient. 
The presence of unilateral or bilateral dilatation was also 
recorded. We learned about postnatal persistency and need for 
surgery through telephone interviews with their parents.

Statistical analysis 

We used SPSS® software, version 20.0 (IBM Corp. Released 2011. 
IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: 
IBM Corp) to analyze the collected data. Data are summarized 
as mean ± standard deviation or numeric (%) as appropriate.

Results

Retrospective data of 124 patients were analyzed. The clinical 
characteristics of the patients are summarized in Table 1. 
There were higher proportions of males and patients with 
bilateral pelviectasis (62.9%, 20.2%, respectively). The mean 
age of the mothers was 28.8±6.4 years. The mean gestational 
age at birth was 34.2±7.8 weeks. The mean birth weight was 
2593±1253.3 g.

There were 4 (3.2%) neonatal exitus; 2 of which had bilateral 
renal agenesia, one neonate had infantile polycystic kidney, 
and one neonate had PUV. There were 6 (4.8%) spontaneous 
abortus and intrauterine demise; 2 of which had infantile 
polycystic kidney, two had megacystisis, one had unilateral 
dysplastic kidney, and one had PUV. There were 16 (12.9%) 
terminations of pregnancy; 6 fetuses had megacystisis, 4 had 
infantile polycystic kidney, two had PUV (one of which had 

Table 1. The main characteristics of the patients
    n, %

Fetal sex    

Male 78 (62.9) 

Female 33 (26.6)

Unspecified 13 (10.5)

Amniotic fluid    

Oligohydramnios 27 (21.8)

Normal 97 (78.2)

Prenatal 
diagnosis    

  Bilateral pelviectasis 25 (20.2)

  Unilateral pelviectasis 15 (12.1)

  Multicystic dysplastic 15 (12.1)

 
Ureteropelvic junction 
obstruction 12 (9.7)

  Megacystisis 11 (8.9)

  Infantile polycystic kidneys 9 (7.3)

  Duplicated collecting system 8 (6.5) 

  Posterior ureteral valves 7 (5.6)

  Bladder extrophy 5 (4.0)

  Hyperechoic kidneys 2 (1.6)

  Renal cortical cyst 2 (1.6)

  Pelvic kidney 2 (1.6)

  Unilateral renal agenesia 2 (1.6)

  Bilateral renal agenesia 2 (1.6)

  Unilateral dysplastic kidney 2 (1.6)

  Horseshoe kidney 1 (0.8) 

  Others 3 (2.4)

   

Mean ± 
standard 
deviation

Age 28.8±6.4 

Birth week 34.2±7.8

Birth weight (g) 2593±1253.3

Age at diagnosis (week) 24.0±6.6 
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trisomy 18), one had renal agenesia, one had bladder extrophy, 
one was multicystic dysplastic, and one had hyperechoic 
kidney. The birth records of the 16 patients could not be 
accessed.
Of the 41 patients with renal pelvic dilatation, 25 (60.9%) were 
low-risk, and 16 (39.1%) were high-risk. Of the 35 cases for 
which follow-up data were available, postnatal persistency 
and requirement for surgery within the first year of life were 
evaluated (Table 2). Renal pelvic dilatation was persistent in 
15 (65.2%) patients who were defined as low-risk. Renal pelvic 
dilatation was persistent in all patients who were defined as 
high-risk. The need for surgery was significantly greater in 
high-risk patients than in low-risk patients (58.3% vs. 8.7%) 
(p<0.002).

Discussion

Congenital abnormalities of the kidney and urinary tract account 
for 30-50% of all fetal anomalies. They occur with a prevalence 
of 1 in 70-1000 live births as the most common prenatal 
diagnoses. In addition, these abnormalities are the most 
common reason for chronic kidney disease in childhood (12). 
There is a wide spectrum of fetal anomalies, ranging from mild 
unilateral pelvic dilatation to severe bilateral renal and urinary 
tract malformations (13). Postnatal management of infants 
with a history of antenatal pelviectasis remains controversial, 
especially with regards to fetal intervention, diagnostic criteria, 
postnatal recommendations, and therapeutic management 
(14). The parents of fetuses with prenatal pelviectasis may 
be more concerned that their children will need advanced 
investigation and treatment after delivery, and how their renal 
function will be in the future. They are less interested in the most 
accurate diagnosis, but they are interested in the prognosis.
Unilateral pelviectasis typically requires no specific interventions 
during the prenatal period beyond close serial imaging. Bilateral 
pelviectasis, on the other hand, can be present in the context 
of clinically significant urinary tract obstruction such as PUV or 

urethral atresia, as well as in non-obstructing entities such as 
prune-belly syndrome or high-grade vesicoureteral reflux (2).
There are variable identification and classification schemes for  
the definition of hydronephrosis. An AP pelvic diameter of ≥4 
mm at the first trimester is the most commonly used cut-off to 
indicate pelviectasis (15-17). Ouzounian et al. (18) showed that 
fetal pelvic dilatation of 8 mm provided the best combination 
of sensitivity and specificity, at 91% and 72%, respectively. A 
study showed that a third trimester AP pelvis diameter of ≥7 
mm was the strongest ultrasound (US) criterion to predict 
postnatal kidney pathologies (19). In order to predict prognosis 
in this study, we used a grading system that was defined at a 
consensus meeting (11). Low-risk renal pelvic dilatation was 
defined as an AP diameter of 4-7 mm at 16-28 weeks, and 7-10 
mm after 28 weeks, whereas high-risk dilatation was defined 
as AP measurements of ≥7 mm at 16-28 weeks, and ≥10 mm 
after 28 weeks. The postnatal surgery rate was 58.3% in fetuses 
with high-risk renal pelvic dilatation. All fetuses with high-risk 
were persistent in the postnatal period, but this was 65.2% 
among fetuses with low risk.
There are two previous reports examining the incidence 
of postnatal surgery associated with antenatal pelviectasis, 
and both showed similar results (5,15). Sairam et al. (15) 
and Wollenberg et al. (5), demonstrated that 34% and 36%, 
respectively, of the fetuses with AP diameters ≥10 mm on US 
examination needed surgery. Our results were similar to the 
first study by Grignon et al. (20), but they reported a higher rate 
of surgical treatment (60%) in fetuses with AP diameter ≥10 
mm. Differences in criteria used to indicate surgery probably 
account for the differences in surgical treatment rates. John et 
al. (21) showed that fetuses with AP diameters ≥19 mm after 
33 weeks’ gestation had a significant risk of postnatal surgery. 
They also reported a spontaneous recovery rate of 25% at three 
months after birth, including children with fetal hydronephrosis 
defined as AP diameter ≥4 mm until 33 weeks’ gestation and 
AP diameter ≥7 mm thereafter.

Study limitations

There are potential limitations associated with the retrospective 
design in our study. In addition, the small number of cases is 
another limitation. Therefore, we could not use multivariate 
analysis to describe possible prognostic factors.
Our investigation showed that two-thirds (58%) of patients 
with high-risk antenatal renal pelvic dilatation required 
surgical treatment after delivery. Close prenatal and postnatal 
follow-up is mandatory in specialized centers. Perinatologists, 
neonatologists, pediatricians and pediatric nephrologists, 
and radiologists should have a multidisciplinary approach for 
these children. The ability to effectively determine fetuses with 
high-risk pelviectasis in the antenatal period would provide 

Table 2. Postnatal persistency and surgery rates in 
the low and highrisk groups

 
Low-risk 
n, % 

High-risk 
n, % 

p

Postnatal 
persistency 

     

 Yes 15 (65.2) 12 (100)
0.02

 No 8 (34.8) 0 (0)

Postnatal need for 
surgery

     

 Yes 2 (8.7) 2 (8.7) 7 (58.3)

 No 21 (91.3) 21 (91.3) 5 (41.7)
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correct postnatal management. It is important for minimizing 
unnecessary parental anxiety and postnatal renal damage.

Acknowledgements

We thank our patients for kindly answering our questions when 
we called them.

Ethics Committee Approval: This study was retrospective.

Informed Consent: It was taken.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - A.Ö., R.M.; Design - A.Ö., 
R.M., E.A.D.; Materials - R.M., A.Ö., H.E., M.F.K., S.Ö.K.; Writer - 
A.Ö., E.A.D., H.E., M.F.K., S.Ö.K.

Conflict of Interest: No conflict of interest is declared by the 
authors.

Financial Disclosure: The authors declared that this study 
received no financial support.

References

1.	 Gunn TR, Mora JD, Pease P. Antenatal diagnosis of urinary tract 
abnormalities by ultrasonography after 28 weeks’ gestation: 
incidence and outcome. Am J Obstet Gynecol 1995; 172: 479-86.

2.	 Carr MC, Kim SS. Prenatal management of urogenital disorders. 
Urol Clin North Am 2010; 37: 149-58.

3.	 Kleinveld JH, Timmermans DR, de Smit DJ, Ader HJ, Van der WG, 
Ten Kate LP. Does prenatal screening influence anxiety levels of 
pregnant women? A longitudinal randomised controlled trial. 
Prenat Diagn 2006; 26: 354-61.

4.	 Hogan J, Dourthe ME, Blondiaux E, Jouannic JM, Garel C, Ulinski 
T. Renal outcome in children with antenatal diagnosis of severe 
CAKUT. Pediatr Nephrol 2012; 27: 497-502.

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

6.	 Sanna-Cherchi S, Ravani P, Corbani V, Parodi S, Haupt R, Piaggio G, 
et al. Renal outcome in patients with congenital anomalies of the 
kidney and urinary tract. Kidney Int 2009; 76: 528-33.

7.	 Quirino IG, Diniz JS, Bouzada MC, Pereira AK, Lopes TJ, Paixão 
GM, et al. Clinical Course of 822 Children with Prenatally Detected 
Nephrouropathies Clin J Am Soc Nephrol 2012; 7: 444-51.

8.	 Dagklis T, Plasencia W, Maiz N, Duarte L, Nicolaides KH. Choroid 
plexus cyst, intracardiac echogenic focus, hyperechogenic bowel 
and hydronephrosis in screening for trisomy 21 at 11 + 0 to 13 + 6 
weeks. Ultrasound Obstet Gynecol 2008; 3: 132-5.

9.	 Staebler M, Donner C, Van Regemorter N, Duprez L, De Maertelaer 
V, Devreker F, et al. Should determination of the karyotype 
be systematic for all malformations detected by obstetrical 
ultrasound? Prenat Diagn 2005; 25: 567-73.

10.	 Kumar S, Walia S, Ikpeme O, Zhang E, Paramasivam G, Agarwal S, 
et al. Postnatal outcome of prenatally diagnosed severe fetal renal 
pelvic dilatation. Prenat Diagn 2012; 32: 519-22.

11.	 Nguyen HT, Benson CB, Bromley B, Campbell JB, Chow J, 
Coleman B, et al. Multidisciplinary consensus on the classification 
of prenatal and postnatal urinary tract dilation (UTD classification 
system). J Pediatr Urol 2014; 10: 982-98.

12.	 Nef S, Neuhaus TJ, Spartà G, Weitz M, Buder K, Wisser J, et al. 
Outcome after prenatal diagnosis of congenital anomalies of the 
kidney and urinary tract. Eur J Pediatr 2016; 175: 667-76.

13.	 Soares CM, Diniz JS, Lima EM, Silva JM, Oliveira GR, Canhestro MR, 
et al. Clinical outcome of children with chronic kidney disease in 
a pre-dialysis interdisciplinary program. Pediatr Nephrol 2008; 23: 
2039-46.

14.	 Yamaçake KG, Nguyen HT. Current management of antenatal 
hydronephrosis. Pediatr Nephrol 2013; 28: 237-43.

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

16.	 Adra AM, Mejides AA, Dennaoui MS, Beydoun SN. Fetal pyelectasis: 
is it always physiologic? Am J Obstet Gynecol 1995; 173: 1263-6.

17.	 Kitagawa H, Pringle KC, Stone P, Flower J, Murakami N, Robinson 
R. Postnatal follow-up of hydronephrosis detected by prenatal 
ultrasound: the natural history. Fetal Diagn Ther 1998; 13: 19-25.

18.	 Ouzounian JG, Castro MA, Fresquez M, al-Sulyman OM, Kovacs 
BW. Prognostic significance of antenattally detected fetal 
pyelectasis. Ultrasound Obstet Gynecol 1996; 7: 424-8.

19.	 Ismaili K, Hall M, Donner C, Thomas D, Vermeylen D, Avni FE, et 
al. Results of systematic screening for minor degrees of fetal renal 
pelvis dilatation in an unselected population. Am J Obstet Gynecol 
2003; 188: 242-6.

20.	 Grignon A, Filion R, Filiatrault D, Robitaille P, Homsy Y, Boutin H, 
et al. Urinary tract dilatation in utero: classification and clinical 
applications. Radiology 1986; 160: 645-7.

21.	 John U, Kahler C, Schultz S, Mentzel HJ, Vogt S, Misselwitz J. The 
impact of fetal renal pelvic diameter on postnatal outcome. Prenat 
Diagn 2004; 24: 591-5.


