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Objectives: To perform a systematic review of studies reporting the outcome of fetuses with a 

prenatal diagnosis of isolated duplex collecting system (DCS). 

Methods: Inclusion criteria were studies reporting the outcome of fetuses with a prenatal diagnosis 

of isolated DCS, defined as DCS not associated with other major structural anomalies at the time of 

diagnosis. The outcomes observed were: imaging features of DCS on prenatal ultrasound, 

associated anomalies detected exclusively at prenatal follow-up ultrasound and at birth, abnormal 

karyotype, symptoms at birth [including vesicoureteral reflux (VUR), urinary tract infections 

(UTI)], need for and type of surgical approach, complications after surgery and accuracy of prenatal 

ultrasound in correctly identifying this anomaly.   

Results: Eleven studies (284 fetuses with a prenatal diagnosis of DCS) were included. On 

ultrasound, DCS was associated with ureterocele in 70.7% and with megaureter in 36.6% of cases. 

Worsening of pelvic/ureteric dilatation was reported to occur in 41.3% of fetuses. At birth, 4.3% of 

fetuses affected by DCS showed associated renal anomalies. After birth, VUR and UTI presented in 

51.3% and 21.7% of children respectively, while 33.6% required surgery. Prenatal diagnosis of 

DCS was confirmed in 90.9% of included cases. 

Conclusion: DCS diagnosed prenatally is associated with a generally good outcome. Prenatal 

ultrasound has a good diagnostic accuracy, while detailed post-natal assessment is required in order 

to identify associated renal anomalies.  

 

 

 

 

 

INTRODUCTION  

Duplex collecting system (DCS) is one of the most common urinary tract anomalies reported in the 

pediatric literature, with an incidence ranging from 0.7-4%1. DCS is characterized by the presence 

of two pyelocaliceal systems within the same renal unit due to an incomplete fusion of upper and 

lower pole moieties resulting in a variety of complete or incomplete duplications of the collecting 

system with single or double ureters
1
.  

Prenatal diagnosis of DCS relies on the visualization of two non-communicating renal pelvises, 

pelvis dilatation or cystic areas in the upper or lower pole representing calyceal or ureteral dilatation 

and the presence of a cystic anechoic structure within the bladder suggesting a ureterocele2 (Figure 

1).The actual detection rate of ultrasound in detecting DCS has not been consistently reported and 

the large majority of cases diagnosed before birth are those presenting with dilatation of one or both 

renal moieties, while those cases not presenting with dilatation may be easily overlooked at the 
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scan. Differential diagnoses of DCS include hydronephrosis, polycystic kidneys, solitary renal cysts 

or pelvi-ureteric junction obstruction3.  

The outcome of children affected by DCS has been reported to be generally good, although 

recurrent urinary infections, obstruction and reflux may lead to impaired renal function and need for 

surgery
4-6

. 

Despite this, the natural history of DCS in utero has still to be completely elucidated yet. The small 

sample size of previously published series, their short period of follow-up, inclusion of cases 

affected by other anomalies do not allow to extrapolate the actual risk of adverse perinatal outcome 

in fetuses affected by this anomaly.  

The aim of this systematic review was to explore the outcome of isolated DCS diagnosed 

prenatally. 
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METHODS  

Protocol, eligibility criteria, information sources and search  

This review was performed according to an a-priori designed protocol and recommended for 

systematic reviews and meta-analysis
7
. Medline and Embase databases were searched electronically 

on the 10.01.2019 utilizing combinations of the relevant medical subject heading (MeSH) terms, 

key words, and word variants for “duplex collecting system”, “kidneys”, “ultrasound” and 

“outcome”. The search and selection criteria were restricted to English language. Reference lists of 

relevant articles and reviews were hand searched for additional reports. Prisma guidelines were 

followed
8
. 

The study was registered with the PROSPERO database (registration number: CRD42019125826). 

  

Inclusion criteria  

Inclusion criteria were studies reporting the outcome of fetuses with a prenatal diagnosis of isolated 

DCS, defined as DCS not associated with other major structural anomalies at the time of diagnosis. 

Only studies reporting a prenatal diagnosis of isolated DCS were considered suitable for the 

inclusion in the current systematic review; post-natal studies or studies from which cases diagnosed 

pre-natally could not be extracted were excluded. Paediatric and surgical series including only 

symptomatic cases or patients undergoing surgical treatment not reporting information on the 

observed outcomes were also excluded. Studies published before 2000 were also excluded, as we 

considered that advances in prenatal imaging techniques, improvements in the diagnosis 

and definition of this anomaly make these less relevant. Finally, studies not providing a clear 

classification of the anomaly were not considered suitable for the inclusion in the current review.   

Only full text articles were considered eligible for the inclusion; case reports, conference abstracts 

and case series with fewer than 3 cases of DCS, irrespective of the fact that the anomaly was 

isolated or not, were also excluded in order to avoid publication bias.  

 

Outcomes explored 

The outcomes explored were: 

 Imaging features of DCS on prenatal ultrasound, including association with ureterocele 

and/or megaureter on prenatal ultrasound. 

 Associated anomalies detected exclusively at prenatal follow-up ultrasound. 

 Associated anomalies detected exclusively at birth and missed at prenatal ultrasound. 

 Abnormal karyotype. 
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 Symptoms at birth, including vesicoureteral reflux (VUR) and/or urinary tract infections 

(UTI).  

 Need for surgery and type of surgical approach performed. 

 Complications after surgical treatment including VUR and UTI. 

 Detection rate of prenatal ultrasound in correctly identifying DCS.  

  

Furthermore, we aimed to report the explored outcome in fetuses with DCS associated compared to 

those not associated with ureterocele. 

Two authors (FB, DB) reviewed all abstracts independently. Agreement regarding potential 

relevance was reached by consensus; full text copies of those papers were obtained and the same 

two reviewers independently extracted relevant data regarding study characteristics and pregnancy 

outcome. Inconsistencies were discussed by the reviewers and consensus reached or by discussion 

with a third author. If more than one study was published for the same cohort with identical 

endpoints, the report containing the most comprehensive information on the population was 

included to avoid overlapping populations.  

Quality assessment of the included studies was performed using the Newcastle-Ottawa Scale (NOS) 

for cohort studies; according to NOS, each study is judged on three broad perspectives: the 

selection of the study groups; the comparability of the groups; and the ascertainment outcome of 

interest 9. Assessment of the selection of a study includes the evaluation of the representativeness of 

the exposed cohort, selection of the non-exposed cohort, ascertainment of exposure and the 

demonstration that outcome of interest was not present at start of study. Assessment of the 

comparability of the study includes the evaluation of the comparability of cohorts on the basis of 

the design or analysis. Finally, the ascertainment of the outcome of interest includes the evaluation 

of the type of the assessment of the outcome of interest, length and adequacy of follow-up9. 

According to NOS a study can be awarded a maximum of one star for each numbered item within 

the Selection and Outcome categories. A maximum of two stars can be given for Comparability
9
.   

 

Statistical analysis  

We used meta-analyses of proportions to combine data. Funnel plots displaying the outcome rate 

from individual studies versus their precision (1/standard error) were carried out with an 

exploratory aim. Tests for funnel plot asymmetry were not used when the total number of 

publications included for each outcome was less than ten. In this case, the power of the tests is too 

low to distinguish chance from real asymmetry10-16 .   
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Between-study heterogeneity was explored using the I2 statistic, which represents the percentage of 

between-study variation that is due to heterogeneity rather than chance. A value of 0% indicates no 

observed heterogeneity, whereas I2 values of ≥ 50% indicate a substantial level of heterogeneity.  

All analyses were performed using Stata version 13.1 (Stata Corp., College Station, TX, 2013).
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RESULTS  

Study selection and characteristics  

97 articles were identified, 71 were assessed with respect to their eligibility for inclusion 

(Supplementary Table 1) and 11 studies were included in the systematic review (Table 1, Figure 

2)
4,6,17-25

. These 11 studies included 284 fetuses affected by isolated DCS on ultrasound, defined as 

the presence of DCS with no associated anomalies at the time of diagnosis.  

The results of the quality assessment of the included studies using Newcastle-Ottawa Scale (NOS) 

are presented in Table 2. Most of the included studies showed an overall good score regarding the 

selection and comparability of the study groups, and for ascertainment of the outcome of interest. 

The main weaknesses of these studies were their retrospective design, small sample size, 

heterogeneity of outcomes observed, different protocols for antenatal management of fetuses 

affected by DSC and lack of stratification according to the laterality of the defect for the majority of 

the included studies. 

 

Synthesis of the results 

Eight studies, (145 fetuses) reported information on prenatal ultrasound features of fetuses affected 

by DCS. Ureterocele and megauretere were associated with DCS on ultrasound in   70.7% (95% CI 

44.9-90.8) and 36.6% (95% CI 16.2-60.0) of cases respectively, while megaureter with no 

associated ureterocele was described in 10.2% (95% CI 3.5-19.8) of fetuses with a prenatal 

diagnosis of DCS. 

 

None of the cases included in the present systematic review showed associated anomalies detected 

exclusively at follow-up ultrasound scan; conversely, worsening of pelvic and/or ureteric dilatation 

was reported to occur in 41.3% (95% CI 25.2-58.4) of fetuses with a prenatal diagnosis of DCS 

(Table 3). At birth, 4.3% (95% CI 0.4-12.1) of fetuses affected by DCS showed associated 

anomalies in either kidneys, while there were no major extra-renal anomalies detected exclusively 

at birth and missed at the scan in fetuses labelled as being affected by isolated DCS.  

Information on the occurrence of abnormal karyotype was difficult because it was not possible to 

extrapolate the number of cases affected by isolated DCS undergoing invasive testing.  However, 

none of the included studies reported the occurrence of a chromosomal anomaly in fetuses with a 

prenatal diagnosis of isolated DCS, although there was no mention on the type of genetic analysis 

undertaken.  
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After birth, VUR and UTI presented in 51.3% (95% CI 28.4-74.0) and 21.7% (95% CI 11.3-34.5) 

of children with a prenatal diagnosis of DCS respectively. When stratifying the analysis according 

to the presence of ureterocele, 58.7% (95% CI 36.2-79.4) of cases with DCS and ureterocele had 

VUR while the corresponding figure for cases without ureterocele was 35.2% (95% CI 20.1-52.1). 

Likewise, the occurrence of UTI was 21.6% (95% CI 8.8-38.1) in cases with and 32.9% (95% CI 

15.1-53.6) in those without ureterocele (Table 3). 

Among the cases included in the present review, 33.6% (95% CI 4.0-58.4) had surgery and 39.7% 

(95% CI 19.4-62.2) required heminephrectomy. After surgery VUR affected 46.2% (5.7-90.3) of 

children with a prenatal diagnosis of DCS, while UTI occurred in 6.0% (95% CI 0.5-28.8) of cases. 

Prenatal diagnosis of DCS was confirmed in 90.9% (95% CI 77.4-99.3) of included cases, with the 

remaining cases found to be normal or affected by other renal anomalies at birth (Table 3). 
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DISCUSSION  

Main findings  

The findings from this systematic review showed that DCS diagnosed prenatally was associated 

with a generally good outcome. The rate of associated anomalies diagnosed at follow-up or at birth 

was low, although about 4% of cases showed associated renal anomalies in either kidney. After 

birth, VUR and UTI presented in 51.3% and 21.7% of children with a prenatal diagnosis of DCS 

respectively, while 33.6% required surgery. Ultrasound has a good diagnostic accuracy in 

identifying DCS prenatally with about 90% of diagnoses confirmed at birth. 

It was not possible to extrapolate a robust evidence on the actual association between DCS and 

chromosomal anomalies. 

 

Comparison with other systematic reviews, sstrengths and limitations  

This is to our knowledge the first systematic review exploring the outcome of fetuses with a 

prenatal diagnosis of DCS. Thorough literature search and the multitude of outcomes explored 

represent the main strengths of the present systematic review. The small number of included 

studies, their retrospective non-randomized design, differences among the included populations in 

prenatal management and time at follow-up of fetuses with an ultrasound diagnosis of DCS 

represent the main limitations. The small number of included cases represents the major limitation 

of the present review and it did not allow to perform a comprehensive sub-group analysis according 

to the presence of renal pelvis dilatation. This is fundamental as the presence of renal pelvis 

dilatation is likely to affect some of the explored outcomes (i.e. VUR and UTI).  Likewise, the 

small number of cases included for each of the explored outcomes led to wide confidence intervals 

for most of the pooled proportion, thus affecting the robustness of the results. Differences in post-

natal follow-up of children with a prenatal diagnosis of DCS represent another major limitation. 

Some anomalies may be evident only months after birth, thus affecting the rate of associated 

malformations detected prenatally. Furthermore, the detection rate of DCS reported in the present 

systematic review might have been biased by the fact that the included studies come from centers 

with high expertise in prenatal diagnosis of fetal anomalies. DCS remains a challenging diagnosis 

unless specific signs such as hydronephrosis are present and a considerable proportion of cases 

remains undiagnosed even for years after birth. In this scenario, the incidence of some of the 

explored outcomes might have been overestimated on the basis that mostly cases presenting with 

pelvic dilatation were included in this review. Finally, we could not quantify the incidence of the 

different explored outcomes in fetuses presenting compared to those not presenting with calyceal 

dilation on ultrasound. 
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Despite these limitations, the present study represents the most comprehensive up-to-date meta-

analysis of the outcome of fetuses with a prenatal diagnosis of isolated DCS. 

 

Implications for clinical practice  

Advances in prenatal imaging techniques have led to an increased detection rate of fetal anomalies 

in utero. DCS is generally considered a benign condition with a generally favourable outcome; 

despite this, the appropriate pre-natal management once DCS is diagnosed on ultrasound has still to 

be determined. 

 

Prenatal diagnosis of DCS is challenging in the absence of hydronephrosis and this anomaly can be 

easily undetected on antenatal ultrasound. The most common ultrasound presentation of DCS is the 

dilatation of one or two renal pelvis which may be associated with the presence of ureterocele or 

megaureter. In the present review, ureterocele and megauretere were associated with DCS on 

ultrasound in   70.7% and 36.6% of cases respectively. These findings suggest that once DCS is 

detected at the scan a detailed ultrasound assessment is warranted in order to identify the presence 

of an ureterocele which can potentially affect the short- and long-term outcomes of these children. 

Furthermore, serial follow-up scans are needed in pregnancy in order to promptly detect a 

worsening of calyceal or ureteral dilation, which can occur in 41.3% of cases affected by isolated 

DCS, while the risk of associated major anomalies detected exclusively after birth and missed at the 

scan appears very low and none of the cases included in the present review had additional extra-

renal anomalies missed at ultrasound. However, 4.3% of fetuses had associated anomalies in the 

urinary system, thus highlighting the need for a detailed post-natal assessment in order to detect 

anomalies potentially affecting short- and long-term renal function. 

 

Association with chromosomal anomalies represents another relevant issue. It was not possible to 

extrapolate data regarding the number of fetuses undergoing invasive test, although none of the 

included study reported the occurrence of a chromosomal anomaly when isolated DCS was detected 

on ultrasound. Furthermore, there was no mention on the role of chromosomal microarray in 

detecting associated submicroscopic anomalies in fetuses with isolated DCS and normal karyotype.  

In this scenario, further evidence is needed in order to elucidate whether an invasive test should be 

offered to parents. 

 

Post-natal management of fetuses with DCS is also debated and depends upon the function of the 

upper moiety, clinical symptoms, presence and location of ureterocele. After birth, children with a 
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prenatal diagnosis of DCS should undergo renal and bladder ultrasonography and voiding 

cystourethrography (VCUG), in order to confirm diagnosis, detected the presence of VUR, while 

nuclear renal scanning may be indicated in case of symptomatic cases in order to quantify renal 

function
26

. 

Asymptomatic neonates in the absence of severe hydroureteronephrosis are generally considered at 

low risk of developing urinary tract infections during the first months of life. In these children 

antibiotic prophylaxis and close follow-up may be a reasonable option in the first 3-6 months of 

life. Conversely, those presenting with severe VUR and recurrent UTI are at higher risk of surgical 

intervention
26-23

.  

In the present review, the incidence of urinary tract infections after birth was 21.7%, while VUR 

occurred in 51.3% of cases. More importantly, when stratifying the analysis according to the 

presence of ureterocele, 58.7% of cases with DCS and ureterocele had VUR while the 

corresponding figure for cases without ureterocele was 35.2%. These findings suggest that cases 

affected by DCS showing signs of ureterocele at the scan may represent a sub-set of fetuses at 

higher risk of clinical symptoms and abnormal renal function, requiring a stricter follow-up after 

birth. 

Although these figures may represent an overestimation of the actual occurrence of clinical 

symptoms  in children with isolated DCS because the large majority of included cases presented 

with calyceal or ureteral dilatation on the scan, it highlights the need of a detailed post-natal 

assessment of children with a prenatal diagnosis of DCS, especially when signs of hydronephrosis 

or the presence of ureterocele are detected at the scan.  

 

CONCLUSION  

DCS diagnosed prenatally is associated with a generally good outcome. Prenatal ultrasound has a 

good diagnostic accuracy in detecting this anomaly, while detailed post-natal assessment is required 

in order to identify associated renal anomalies, especially when hydronephrosis or ureterocele are 

detected at the scan. Finally, further evidence is needed on whether invasive prenatal diagnosis 

should be offered to parents in case of isolated anomaly. 
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Table 2. Quality assessment of the included studies according to Newcastle-Ottawa Scale (NOS) 

for cohort studies; a study can be awarded a maximum of one star for each numbered item within 

the Selection and Outcome categories (for a maximum of three stars). A maximum of two stars can 

be given for Comparability. 

 

Author Year Selection Comparability Outcome 
Visuri17 2017   

Plevani6 2014   

Adiego18 2010   

Direnna4 2006   

Chertin19 2005   

Coplen20 2004   

Whitten21 2003   

Bolduc22 2002   

Upadhyay23 2002   

Shankar
24

 2001   

Besson25 2000   

 

 

 

 

  

This article is protected by copyright. All rights reserved.

A
cc

ep
te

d 
A

rti
cl

e



 

 
 
 
 
 

 

Table 3: Pooled proportion for the outcomes explored in this systematic review in fetuses with a 

prenatal diagnosis of DCS. 

 

Outcome Studies (n) Fetuses 

(n/N) 

Pooled proportion 

(95% CI) 

I
2 

(%) 

Ultrasound characteristics 

Dilatation of renal pelvis (overall) 

 Dilatation of one renal pelvis  

 Dilatation of both renal pelvis 

5 

3 
3 

64/83 

20/31 
7/31 

79.48 (46.4-98.6) 

58.51 (11.4-97.0) 
14.76 (0.7-42.3) 

87.4 

85.7 
60.0 

No dilatation of renal pelvis 4 19/83 20.52 (1.4-53.6) 87.4 

Prenatal detection of ureterocele 8 86/145 70.65 (44.9-90.8) 89.3 

Prenatal detection of megaureter 6 43/116 36.63 (16.2-60.0) 81.5 

Prenatal detection of megaureter without 

ureterocele 

6 10/84 10.16 (3.5-19.8) 31.5 

Associated anomalies 

Associated anomalies diagnosed at follow-up 

ultrasound 

4 0/36 0 (0-9.4) 0 

Worsening of pelvic /ureteric dilatation at 

follow-up ultrasound 

3 14/21 41.27 (25.2-58.4) 87.4 

Associated anomalies diagnosed at birth 

 Renal anomalies 

 Extra-renal anomalies 

4 

4 

4 

5/92 

5/92 

0/92 

4.31 (0.4-12.1) 

4.31 (0.4-12.1) 

0 (0-3.9) 

43.7 

43.7 

Symptoms and surgery 

Vesico-ureteral reflux 9 92/213 51.34 (28.4-74.0) 91.4 

Urinary tract infections 

 Urinary tract infections (overall) 

 Recurrent urinary tract infections 

 

9 
5 

 

45/193 
5/82 

 

21.73 (11.3-34.5) 
5.03 (0.6-13.69 

 

73.2 
41.3 

Need for surgery 4 13/36 33.58 (4.0-58.4) 71.6 

Vesico-ureteral reflux after surgery 3 34/90 46.23 (5.7-90.3) 95.6 

Urinary tract infections after surgery 2 6/75 6.02 (0.5-28.8) 87.5 

Accuracy of prenatal ultrasound  

DCS diagnosed on prenatal ultrasound and 
confirmed at birth 

4 88/105 90.94 (77.4-99.3) 74.6 

 

 

 

 

 

 

 

 
Supplementary Table 1. Excluded studies and reason for the exclusion. 

 

Author Year Title Reason for the exclusion 

Ekmekci
12

 2016 Prenatal Diagnosis of Bilateral Fetal Duplex 

Kidneys and a Short Review about Duplex Kidneys 

Case report 

Herz
13

 2014 Continuous antibiotic prophylaxis reduces the risk 

of febrile UTI in children with asymptomatic 
antenatal hydronephrosis with either ureteral 

dilation, high-grade vesicoureteral reflux, or 

No cases of DCS 

This article is protected by copyright. All rights reserved.

A
cc

ep
te

d 
A

rti
cl

e



 

 
 
 
 
 

 

ureterovesical junction obstruction 

Negrisolo
14

 2014 SIX1 gene: absence of mutations in children with 

isolated congenital anomalies of kidney and urinary 
tract 

No information on the 

outcomes explored in the 
present systematic review 

Castagnetti
15

 2013 Duplex system ureterocele in infants: Should we 

reconsider the indications for secondary surgery 

after endoscopic puncture or partial nephrectomy? 

No information on the 

outcomes explored in the 

present systematic review 

Dudek-

Warchol
16

 

2013 Ectopic ureter, renal dysplasia, and recurrent 

epididymitis in an infant: case report and review of 

the literature 

Case report 

Oktar
17

 2012 How Does the Presence of Antenatally Detected 
Caliectasis Predict the Risk of Postnatal Surgical 

Intervention? 

No cases of DCS 

Quirino
18

 2012 Clinical Course of 822 Children with Prenatally 

Detected Nephrouropathies 

No cases of DCS 

Avlan
19

 2010 Pyeloureterostomy in the management of the lower 

pole pelvi-ureteric junction obstruction in 

incomplete duplicated systems. 

No information on the 

outcomes explored in the 

present systematic review 

Kavanagh
20

 2010 Atrophic upper pole of a duplex collecting system 
masquerading as suprarenal mass: a case study and 

literature review 

Case report 

Vander Brink 
22

 2009 Reconstructive surgery for lower pole ureteropelvic 
junction obstruction associated with incomplete 

ureteral duplication 

Only cases diagnosed after 
birth were included in this 

series 

Alicelebic
23

 2008 Urinary system birth defects in surgically treated 

infants in Sarajevo region of Bosnia and 
Herzegovina. 

No information on the 

outcomes explored in the 
present systematic review 

Kajbafzadeh
24

 2008 Comparison of magnetic resonance urography with 

ultrasound studies in detection of fetal urogenital 

anomalies 

No cases of DCS 

Latayan
25

 2008 Bilaterally obstructed ureteropelvic junction of the 

upper moieties in a complete duplex collecting 

system 

Case report of a DCS case 

detected in postnatal period 

Lewis
26

 2008 Complete Excision or Marsupialization of 
Ureteroceles: Does Choice of Surgical Approach 

Affect Outcome? 

No information on the 
outcomes explored in the 

present systematic review 

Mallik
27

 2008 Antenatally detected urinary tract abnormalities: 
more detection but less action 

No information on the 
outcomes explored in the 

present systematic review 

Wang
28

 2008 "Ectopic ureteroceles in duplex systems: Long-term 

follow up and „treatment-free‟ status " 

No information on the 

outcomes explored in the 
present systematic review 

Chertin
29

 2007 Endoscopic Treatment of Vesicoureteral Reflux 

Associated With Ureterocele 

No information on the 

outcomes explored in the 

present systematic review 

Horst
30

 2007 Pelvi-ureteric junction obstruction in duplex 

kidneys 

No information on the 

outcomes explored in the 

present systematic review 

Afshar
31

 2005 Vesicoureteral reflux and complete ureteral 

duplication. Conservative or surgical management? 

No antenatal informations 

about DCS cases 

Bhide
32

 2005 The sensitivity of antenatal ultrasound for No cases of isolated DCS 
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predicting renal tract surgery in early childhood 

Damen Elias
33

 2005 Congenital renal tract anomalies: outcome and 

follow-up of 402 cases detected antenatally 
between 1986 and 2001 

No information on the 

outcomes explored in the 
present systematic review 

Gonzalez
34

 2005 Lower pole pelvi-ureteric junction obstruction in 

duplicated collecting systems 

Only 2 cases 

Han
35

 2005 Indications for nonoperative management of 
ureteroceles. 

No information on the 
outcomes explored in the 

present systematic review 

Signorelli
36

 2005 Prenatal diagnosis and management of mild fetal 

pyelectasis: implications for neonatal outcome and 
follow-up 

Only one case of DCS 

Wiesel
37

 2005 Prenatal Detection of Congenital Renal 

Malformations by Fetal Ultrasonographic 

Examination: An Analysis of 709,030 Births in 12 
European Countries 

No cases of DCS 

Castagnetti
38

 2004 Transurethral incision of duplex system 

ureteroceles in neonates: does it increase the need 
for secondary surgery in intravesical and ectopic 

cases? 

No information on the 

outcomes explored in the 
present systematic review 

Davidovits
39

 2004 Unilateral Duplicated System: Comparative Length 

and Function of the Kidneys 

Only 2 cases 

Ismaili
40

 2004 Long-term clinical outcome of infants with mild 

and moderate fetal pyelectasis: validation of 

neonatal ultrasound as a screening tool to detect 

significant nephrouropathies 

No cases of DCS diagnosed 

prenatally 

Bolduc
41

 2003 The predictive value of diagnostic imaging for 

histological lesions of the upper poles in duplex 

systems with ureteroceles 

No information on the 

outcomes explored in the 

present systematic review 

Braga
21

 2009 Ureteral Duplication With Lower Pole 
Ureteropelvic Junction Obstruction: Laparoscopic 

Pyeloureterostomy as Alternative to Open 

Approach in Children 

Case report 

Chertin
42

 2003 Is Primary Endoscopic Puncture of Ureterocele a 

Long-Term Effective Procedure? 

No information on the 

outcomes explored in the 

present systematic review 

DeFoor
43

 2003 Ectopic ureterocele: clinical application of 
classification based on renal unit jeopardy. 

No information on the 
outcomes explored in the 

present systematic review 

Odibo
44

 2003 Mild pyelectasis: evaluating the relationship 

between gestational age and renal pelvic anterior–
posterior diameter 

No information on the 

outcomes explored in the 
present systematic review 

Sozubir
45

 2003 Prenatal diagnosis of a prolapsed ureterocele with 

magnetic resonance imaging. 

Case report of a DCS case 

detected in postnatal period 

Barroso
46

 2002 The Role of Refluxing Distal Ureteral Stumps After 
Nephrectomy 

No information on the 
outcomes explored in the 

present systematic review 

De Caluwe
47

 2002 Fate of the retained ureteral stump after upper pole 
heminephrectomy in duplex kidneys 

No information on the 
outcomes explored in the 

present systematic review 

De CaluweA
48
  2002 Long- No information on prenatal 
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TermOutcomeoftheRetainedUreteralStumpafter 

Lower Pole Heminephrectomy in Duplex Kidneys 

features of DCS 

Ade-Ajayi
49

 2001 Upper pole heminephrectomy: is complete 
ureterectomy necessary? 

No information on prenatal 
features of DCS 

Androulakakis
50

 2001 Outcome of the distal ureteric stump after 

 hemi nephrectomy and subtotal ureterectomy for 

re  ux or obstruction 

No information on prenatal 

features of DCS 

Chen
51

 2001 Prenatal diagnosis of de novo distal 11q deletion 

associated with sonographic findings of unilateral 

duplex renal system, pyelectasis and orofacial clefts 

Case report 

Chertin
52

 2001 Endoscopic Puncture of Ureterocele as a Minimally 
Invasive and Effective Long-Term Procedure in 

Children 

No information on prenatal 
features of DCS 

Feldman
53

 2001 Evaluation and Follow-up of Fetal Hydronephrosis Only 2 cases of DCS 

diagnosed postnatally 

Haliloglu
54

 2001 Lower-pole ureteropelvic junction obstruction with 

abnormal rotation in duplicated system 

Case report 

Ko
55

 2001 Duplicated collecting system with lower pole 

ureteropelvic junction obstruction 

Only 2 cases of DCS 

diagnosed postnatally 

Aviram
56

 2000 The increase of renal pelvis dilatation in the fetus 

and its significance 

Only 2 cases of DCS 

Bruno
57

 2000 Successful management of lower-pole moiety 

ureteropelvic junction obstruction in a partially 
duplicated collecting system using minimally 

invasive retrograde endoscopic techniques. 

Case report 

Cooper
58

 2000 Long-term followup of endoscopic incision of 
ureteroceles: intravesical versus extravesical. 

No information on prenatal 
features of DCS 

de Jong
59

 2000 Ectopic ureterocele: results of open surgical therapy 

in 40 patients. 

No cases of DCS 

Hagg 
60

 2000 The modern endoscopic approach to ureterocele. No information on prenatal 
features of DCS 

Jednak
61

 2000 A simplified technique of upper pole 

heminephrectomy for duplex kidney. 

No information on prenatal 

features of DCS 
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