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Abstract 

Introduction: Duplicate collecting systems are the least common congenital anomaly of the upper 
urinary tract, with an incidence of 0.8%. They are more frequent in females. Prenatal diagnosis is 
possible via ultrasound, but it is usually confirmed after birth when complications arise. The aim of this 
study was to report a case of bilateral duplicate collecting systems in a newborn girl and to analyze their 
clinical relevance. 

Case report: We describe the case of a female neonate at 38.5 weeks of gestation with a history of 
bilateral pyelocaliceal dilatation detected on prenatal ultrasound. Subsequently, she presented with 
recurrent urinary tract infections. 

Diagnostic workshop: Postnatal studies showed bilateral hydronephrosis with complete 
pyelocaliceal duplication in both kidneys. The patient experienced episodes of neonatal sepsis and 
urinary tract infection caused by multidrug-resistant bacteria. She was treated surgically with a 
ureteroureteral anastomosis, a technique that preserved renal function and reduced complications. 

Discussion: Ureteral duplication can be complete or incomplete and is often associated with 
hydronephrosis and recurrent infections. Surgical treatment is indicated in cases of obstruction, 
vesicoureteral reflux, or recurrent infections. Ureteroureteral anastomosis is a conservative option with 
lower morbidity than ureterovesical reimplantation. 

Conclusions: Prenatal diagnosis of urinary tract anomalies allows for appropriate follow-up and 
reduces complications. Ureteroureteral anastomosis is a safe and effective alternative in pediatric 
patients with bilateral duplicated collecting systems. 

Keywords: duplicated collecting system, hydronephrosis, congenital urinary anomalies, uretero-
ureteral anastomosis, neonate. 
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Introduction 
the upper urinary tract. Its estimated incidence is 1 in 125 live births, with a predominance in 
females [1-4]. Embryologically, it results from an alteration in the interaction between the 
ureteric bud and the metanephric blastema, leading to the formation of two renal pelvises and 
one or two ureters per kidney. 

Most cases are asymptomatic, but in the presence of obstruction, vesicoureteral reflux, 
or ureteral ectopia, the clinical picture may include hydronephrosis, recurrent urinary tract 
infections, and deterioration of renal function. This paper presents a case of a bilateral 
duplicated collecting system diagnosed in a newborn, with a complicated clinical course and 
successful surgical management. 

Case report 
Medical record 
This is a female newborn, born at term at 38.5 weeks, weighing 3350 g, measuring 50 cm in 
length, with Apgar scores of 9/10 at 1 and 5 minutes (Table 1). Initial physical examination 
revealed the following circumferences: head circumference 38 cm, chest circumference 34 cm, 
and abdominal circumference 33 cm. Initial clinical assessment showed no organomegaly, 
patent natural orifices, and neurological reflexes present and consistent with gestational age. 
The maternal prenatal history is presented in Figure 1 and Table 2 . 

Table 1. Clinical and anthropometric parameters at the patient's birth. 
Parameter Find 

Sex Female 
Gestational age 38, 5 Weeks 
Apgar 9/10 
Weight 3350 g 
Size 50 cm 
Head circumference 38 cm 
Chest perimeter 34 cm 
Abdominal 
Circumference 

33 cm 

Urinary tract infection by Escherichia coli was observed in the first trimester, followed, at week 
33, by ultrasound findings that showed bilateral renal dilation of grade IV and decreased 
amniotic fluid, which guided the prenatal diagnosis of hydronephrosis. 
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Figure 1. Maternal prenatal history. 

 

Table 2. Maternal history and ultrasound findings during pregnancy. 
Parameter Find 

Maternal age 26 years old 
Parity First-time mother 
Prenatal checkups 15 
Ultrasound scans performed 14 
Amniotic fluid (AFI) <8 cm 
Placental maturation Early (week 33) 

The relevant characteristics of the pregnancy, prenatal check-ups and parameters that 
supported the prenatal diagnosis of bilateral hydronephrosis are detailed. 

The vesicoureteral ultrasound performed after admission revealed kidneys with a 
hydronephrotic appearance, cortical thinning, and bilateral pyelocaliceal duplication. The 
pyelocaliceal systems showed marked dilation, measuring 7 mm in diameter, without 
visualization of a ureterocele. The bladder walls were normal, and no urethral abnormalities 
were identified (Figure 2). 
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Figure 2. Postnatal vesical ultrasound. 

 

Both kidneys showed hydronephrosis and cortical thinning, associated with bilateral 
pyelocaliceal duplication and marked dilation of the collecting systems. Following the 
ultrasound, the newborn presented clinical signs that prompted the consultation. Early 
identification of fever, jaundice, respiratory distress, and acrocyanosis guided the diagnostic 
studies and established the primary and complementary diagnoses. Table 3 summarizes the 
clinical findings, diagnoses, and complementary results, integrating the clinical and imaging 
assessment, as well as the recommended management plan. 

Table 3 . Postnatal vesical ultrasound. 
Category Detail 

Reason for consultation/ 
symptoms 

Fever 38 °C, jaundice of arms and legs (Kramer IV/V), 
respiratory grunting, acrocyanosis 

Main diagnosis - Unspecified neonatal jaundice (P59.9)  
- Bacterial sepsis of the newborn (P36.9) 

Prenatal checkups 
-Vesicorectal ultrasound: bilateral hydronephrosis with cortical thinning, pyelocaliceal 
duplication, pyelocaliceal dilation 7 mm, normal bladder. 
-Retrograde urethrocystography: no ureterocele, no vesicoureteral reflux, bladder with 
regular walls. 
- Pediatric urology consultation: scheduled surgery.  
- General care: hygiene at each diaper change. 

The newborn's second hospital admission, 1 month later, was due to a fever of 39°C, so 
laboratory studies were performed (Table 4). 
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Table 4. Laboratory results and microbiological findings from the second hospital admission. 
Exam Find Interpretation 
Leukocytes 13, 120/ mm Mild-moderate leukocytosis 
Neutrophils 62% Neutrophilic predominance suggests 

bacterial infection. 
Urine culture Klebsiella pneumoniae ESBL Resistant pathogen. 
Kidney 
function 

Within normal parameters Without acute renal impairment. 

The urine culture was positive for ESBL-producing Klebsiella pneumoniae. Renal function 
remained within normal parameters, so once the infection was treated, surgical intervention 
was planned. 

Figure 3. Chronology of the second hospital admission and surgical management. 

 

One month after her second admission, a ureteroureteral anastomosis was performed, a 
procedure that restores the continuity of the urinary system. Following the procedure, the 
patient has not experienced any further urinary tract infections, and her renal function is 
normal. Currently, the patient has been undergoing regular follow-up for 2 years, with 
monitoring of both her renal function and urinary tract health (Figure 3). 

Discussion 
The term "bilateral duplicated collecting system" refers to the duplication of the renal 
collecting systems in both kidneys, a rare congenital anomaly. This malformation can be 
classified as complete (two ureters draining independently) or incomplete (ureteral 
bifurcation with a single bladder meatus). In the complete variant, the upper ureter is usually 

Surgical Procedure

Diagnosis:

Urinary malformation (bilateral 
hydronephrosis/ pyelocaliceal 

duplication)

Procedure/Treatment:

Uretero-ureteral anastomosis

Second Hospital Admission

Diagnosis:

Urinary tract infection (N39 )

Procedure/Treatment:

Antibiotic management + Follow-
up
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inserted ectopically, predisposing to obstruction, while the lower ureter is frequently 
associated with vesicoureteral reflux, which follows Weigert-Meyer's Law. 

Although prenatal diagnosis is possible in cases of marked dilation, it is usually 
confirmed in the neonatal period by ultrasound. Typical clinical presentations include 
recurrent urinary tract infections, hydronephrosis, and obstructive symptoms; therefore, 
definitive management will depend on the severity and associated complications. Surgical 
options include heminephrectomy, ureterovesical reimplantation, and ureteroureteral 
anastomosis (ureteroureterostomy). 

From a medical perspective, the clinical signs described in this patient reflect significant 
pathophysiological responses. The initial fever and respiratory distress indicated activation 
of the immune system in response to an infectious process, consistent with neonatal sepsis. 
Severe jaundice suggests accumulation of unconjugated bilirubin, likely secondary to hepatic 
immaturity, and is associated with hemolytic processes related to the infection. Furthermore, 
acrocyanosis indicated impaired peripheral oxygenation, a common finding in neonates with 
systemic involvement [6-8]. 

From an anatomical perspective, renal findings—such as bilateral hydronephrosis and 
pyelocaliceal duplication—represent congenital malformations that increase the risk of 
urinary reflux, recurrent infections, and progressive kidney damage; in this scenario, 
retrograde urethrocystography is a key study to rule out major obstructive complications and 
confirm the surgical indication [9, 10]. 

Ureteroureterostomy is a well-established surgical technique, supported by the 
literature, for the treatment of ureteral duplications, with favorable results in symptom 
resolution and preservation of renal function [11-18].  This technique is used to treat 
complications such as obstruction, vesicoureteral reflux, or ureterocele, especially when 
preservation of the affected segment is desired. The procedure involves creating an 
anastomosis between the ureter of the affected (donor) segment and that of the healthy 
(recipient) segment, usually on the same side (ipsilateral). This preserves renal function and 
avoids the need to reimplant both ureters into the bladder, thereby reducing the risk of 
bladder complications. 

In the medical literature, this intervention—reported since 1965—is described as a safe 
and effective option, both via open and minimally invasive (laparoscopic or 
retroperitoneoscopic) approaches, and is associated with good functional outcomes and low 
morbidity [11-18]. Evidence shows that it is especially useful in cases of complete duplication 
with obstruction or reflux, in which symptomatic resolution rates are high [11, 12, 15, 16, 18]. 
Furthermore, laparoscopic and retroperitoneoscopic approaches offer clear advantages, 
including shorter operative time, reduced intraoperative bleeding, and shorter hospital stay 
compared with bladder reimplantation [12, 15]. 

It is important to note that the term "bilateral ureteroureteral anastomosis" does not exist 
in the medical literature as a standardized procedure for the simultaneous management of 
bilateral duplications. However, in exceptional cases of symptomatic bilateral duplication, 
ureteroureterostomy may be considered bilaterally, always tailoring the strategy to the 
specific anatomy and renal function of each patient. In this case, the choice of this technique 
enabled the resolution of hydronephrosis and the prevention of recurrence of infectious 
processes, which is consistent with recent scientific reports. 

The correlation between clinical signs and imaging findings underpins a comprehensive 
approach that combines surgical intervention with postoperative preventive measures—such 
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as strict hygiene during diaper changes—to minimize long-term infectious complications. A 
detailed preoperative evaluation using imaging and functional studies is essential to select the 
most appropriate technique. Taken together, this analysis demonstrates how timely postnatal 
evaluation allows for linking clinical interpretation with complementary studies, guiding 
therapeutic decisions based on individual risk and available medical evidence. This sequence 
highlights the importance of integrating clinical evolution and previous findings to make 
timely decisions regarding surgical intervention, ensuring comprehensive, safe, and successful 
management of the neonate [8-11]. 

Conclusion 
Bilateral duplicated collecting systems, by disrupting normal urinary flow, cause stasis and 
hydronephrosis, predisposing infants to recurrent urinary tract infections due to multidrug-
resistant pathogens and to neonatal sepsis. Clinically, the close correlation between prenatal 
ultrasound diagnosis of pyelocaliceal dilation and the subsequent onset of systemic sym-
ptoms (fever, jaundice, and respiratory distress) indicates that early in utero detection is cru-
cial for anticipating serious obstructive or infectious complications in the postnatal period. 
Furthermore, ipsilateral ureteroureteral anastomosis has proven to be a conservative surgical 
alternative with a solid pathophysiological basis, as it restores continuity and physiological 
drainage of the urinary system, preserves long-term renal function, and reduces the morbidity 
associated with traditional invasive techniques such as bladder reimplantation. The main les-
son of this report is that timely prenatal diagnosis of upper urinary tract anomalies, combined 
with conservative and tailored surgical intervention, such as ureteroureterostomy, is safe, ef-
fective, and crucial for ensuring infection-free survival and safeguarding renal function in pe-
diatric patients with complex duplicated collecting ducts. 

Abbreviations 
ESBL: Extended-spectrum beta-lactamase. 

Supplementary information 
Supplementary materials have not been declared. 

Acknowledgments 
Not declared. 

Authors' contributions 
Robert Alfredo Mora Torosine : Conceptualization, data curation, research, methodology, visualization, 
original draft writing. 
Annie Candy Saltos Cepeda : Conceptualization, data curation, research, project management, and 
writing of the original draft. 
Yoel Enrique Pinto Mejía: Conceptualization, data curation, research, project management, and writing 
of the original draft. 
Nadine Nalensska German Naranjo: Conceptualization, data curation, research, project management, 
and writing of the original draft. 
All authors read and approved the final version of the manuscript. 

Financing 
The study was self-funded by the authors. 

Availability of data or materials 
Not applicable. 

  

https://actasmedicas.ec/


Actas Médicas (Ecuador) 
actasmedicas.ec                                                               

DOI (Hospital Alcívar): http://doi.org/10.61284/300 
Actas Médicas (Ecuador) 2026;36(1): Page 135 

Statements 
Ethics committee approval and consent to participate 
Not required for clinical cases. 

Consent for publication 
The authors have the patients' permission to publish. 

Conflicts of interest 
The authors declare no conflicts of interest. 

Use of generative AI 
The authors declare that they used generative AI responsibly in the “ Introduction” section, without 
replacing their critical thinking, expertise, and judgment. AI was used under supervision and control to 
develop the discussion section. The use of the AI tool guarantees the privacy and confidentiality of data 
and contributions, including published and unpublished manuscripts, as well as any personally 
identifiable information. The journal's policies, which permit the use of generative AI only in the 
introduction and discussion sections, have been followed. Only limited rights are granted to the AI to 
provide a service. The accuracy, integrity, and fairness of all AI-generated outputs were carefully 
reviewed and verified to ensure that the manuscript reflects an authentic and original contribution. 

Author information 
Robert Mora Torosine 
Medical Doctor from the Catholic University of Santiago de Guayaquil, (Guayaquil, 2016). Master's 
degree in technology and innovation educational by the ECOTEC Technological University (Ecuador, 
2021). 
Mail: rmora.torosine90@gmail.com 

 https://orcid.org/0000-0002-5124-0018 

Annie Candy Saltos Cepeda , Medical Doctor from the Catholic University of Santiago de Guayaquil, 
(Guayaquil, 20210. Master in Hospital Management and New Technologies from the Technological 
University ECOTEC (Ecuador, 2021).  
Email: annie_candy_saltos_Cepeda_1990@hotmail.com 

  https://orcid.org/0009-0006-7915-3713 

Yoel Enrique Pinto Mejía, MD , University of Guayaquil (Guayaquil, 2017). Specialist in pediatrics by the 
University of Guayaquil (Guayaquil, 2011). Specialist in Neonatology by the University of Guayaquil ( 
Alcívar Hospital , 2021). 
Mail: yoelpintomejia@hotmail.com 

 https://orcid.org/0000-0001-6301-976X 

Nadine Nalensska German Naranjo, Doctor from the Catholic University of Santiago de Guayaquil, 
(Guayaquil, 2023-2028). 
Mail: nadine.german@ucsg.edu.ec 

 https://orcid.org/0009-0007-8014-431X 

References 

1. Yuri P, Utama ETP. A complete duplicated collecting system with giant ureterocele in 
adults: Case report. Int J Surg Case Rep. 2021 Feb;79:49-52. doi: 
10.1016/j.ijscr.2020.12.083 . Epub 2021 Jan 2. PMID: 33429356; PMCID: PMC7809160. 

2. Yang L, Jiang R, Tian Y, Yang Y, Yu W. Duplex collecting system with ectopic ureter in 
adults: a case report and literature review. Ann Med Surg (London). 2025 Aug 
14;87(10):6753-6760. doi: 10.1097/MS9.0000000000003726 . PMID: 41181435; PMCID: 
PMC12577816. 

https://actasmedicas.ec/
https://orcid.org/0000-0002-5124-0018
https://orcid.org/0009-0006-7915-3713
https://orcid.org/0000-0001-6301-976X
https://orcid.org/0009-0007-8014-431X
https://journals.lww.com/ijscr/fulltext/2021/79000/a_complete_duplicated_collecting_system_with_giant.11.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/fulltext/2025/10000/duplex_collecting_system_with_ectopic_ureter_in.65.aspx


Actas Médicas (Ecuador) 
actasmedicas.ec                                                               

DOI (Hospital Alcívar): http://doi.org/10.61284/300 
Actas Médicas (Ecuador) 2026;36(1): Page 136 

3. Kozlov VM, Schedl A. Duplex kidney formation: developmental mechanisms and genetic 
predisposition. F1000Res. 2020 Jan 6;9:F1000 Faculty Rev-2. doi: 
10.12688/f1000research.19826.1 . PMID: 32030122; PMCID: PMC6945105. 

4. Houat AP, Guimarães CTS, Takahashi MS, Rodi GP, Gasparetto TPD, Blasbalg R, Velloni 
FG. Congenital Anomalies of the Upper Urinary Tract: A Comprehensive Review. 
Radiographics. 2021 Mar-Apr;41(2):462-486. doi: 10.1148/rg.2021200078. Epub 2021 Jan 
29. Erratum in: Radiographics. 2021 Sep-Oct;41(5):E165. doi: 10.1148/rg.2021219009 . 
PMID: 33513074. 

5. Didier RA, Chow JS, Kwatra NS, Retik AB, Lebowitz RL. The duplicated collecting system 
of the urinary tract: embryology, imaging appearances and clinical considerations. 
Pediatr Radiol. 2017 Oct;47(11):1526-1538. doi: 10.1007/s00247-017-3904-z . Epub 2017 
Sep 21. PMID: 29043421. 

6. Siomou E, Papadopoulou F, Kollios KD, Photopoulos A, Evagelidou E, Androulakakis P, 
Siamopoulou A. Duplex collecting system diagnosed during the first 6 years of life after 
a first urinary tract infection: a study of 63 children. J Urol. 2006 Feb;175(2):678-81; 
discussion 681-2. doi: 10.1016/S0022-5347(05)00184-9 . PMID: 16407023. 

7. Lynch JO, Cox A, Rawal B, Shelmerdine S, Vasdev N, Patel A. Bilateral obstruction of 
bilaterally duplicated collecting systems requiring upper and lower moisture drainage. 
Ann R Coll Surg Engl. 2016 Apr;98(4):e55-8. doi: 10.1308/rcsann.2016.0077 . PMID: 
26985816; PMCID: PMC5226026. 

8. Dahl DS. Bilateral complete renal duplication with total obstruction of both lower pole 
collecting systems. Urology. 1975 Dec;6(6):727-9. doi: 10.1016/0090-4295(75)90806-7 . 
PMID: 1202724. 

9. Eftekharzadeh S, Aghababian A, Abdulfattah S, Kye NJ, Mittal S, Long CJ, Weiss D, 
Srinivasan AK, Shukla AR. Ureteroureterostomy as Definitive Intervention for Duplex 
Anomalies: A Mid-Term Analysis. Urology. 2025 Oct;204:159-163. doi: 
10.1016/j.urology.2025.05.028 . Epub 2025 May 20. PMID: 40403981. 

10. Barrieras D, Lapointe S, Houle H. Is common sheath extravesical reimplantation an 
effective technique to correct reflux in duplicated collecting systems? J Urol. 2003 
Oct;170(4 Pt 2):1545-7; discussion 1547. doi: 10.1097/01.ju.0000084149.02826.64 . PMID: 
14501656. 

11. Rodriguez MV, Pena P, Vargas E, Yankovic F, Reed F, Ovalle JR, Lopez PJ, Braga LH, Prieto 
JC. Open distal ureteroureterostomy for non-refluxing duplicated collecting system in 
children: Multicentric study and mid-term outcomes. J Pediatr Urol. 2024 Dec;20(6):1166-
1173. doi: 10.1016/j.jpurol.2024.08.005 . Epub 2024 Aug 13. PMID: 39218731. 

12. Nguyen QT, Le DA, Nguyen KA, Nguyen TLV, Dang TT, Nguyen LT. One Trocar-Assisted 
Retroperitoneoscopic Ureteroureterostomy for Ureteral Duplication. J Endourol. 2024 
Oct;38(10):984-990. doi: 10.1089/end.2024.0188 . Epub 2024 Aug 12. PMID: 39049743. 

13. Olguner M, Akgür FM, Türkmen MA, Siyve S, Hakgüder G, Ateş O. Laparoscopic 
ureteroureterostomy in children with a duplex collecting system plus obstructed ureteral 
ectopia. J Pediatr Surg. 2012 Apr;47(4):e27-30. doi: 10.1016/j.jpedsurg.2011.12.010 . 
PMID: 22498412. 

https://actasmedicas.ec/
https://f1000research.com/articles/9-2/v1
https://pubs.rsna.org/doi/10.1148/rg.2021200078
https://link.springer.com/article/10.1007/s00247-017-3904-z
https://www.jurology.com/doi/10.1016/S0022-5347%2805%2900184-9
https://publishing.rcseng.ac.uk/doi/10.1308/rcsann.2016.0077
https://goldjournal.net/retrieve/pii/0090429575908067
http://linkinghub.elsevier.com/retrieve/pii/S0090429525004820
https://www.auajournals.org/doi/10.1097/01.ju.0000084149.02826.64
https://jpurol.com/retrieve/pii/S1477513124004315
https://journals.sagepub.com/doi/10.1089/end.2024.0188
http://jpedsurg.org/retrieve/pii/S0022346811011389?__cf_chl_tk=yM3OPBeFw4HyDB.4czPKJudGOGNWJ.o3Bc1K_Cap1gc-1781812334-1.0.1.1-3pc2cBhSgPiWYTXgOjE5dd_.Xkz.ukPa.KvKlfD9LNE


Actas Médicas (Ecuador) 
actasmedicas.ec                                                               

DOI (Hospital Alcívar): http://doi.org/10.61284/300 
Actas Médicas (Ecuador) 2026;36(1): Page 137 

14. Bracci U, Miano L, Laurenti C. Ureteroureterostomy in complete ureteral duplication. Eur 
Urol. 1979;5(6):347-51. doi: 10.1159/000473152 . PMID: 467470. 

15. Yu B, Li L, Fan Y. A comparative study on the efficacy of laparoscopic ureteroureterostomy 
versus single ureteral bladder reimplantation in treating pediatric complete renal 
duplication. Pediatr Surg Int. 2024 Nov 27;41(1):8. doi: 10.1007/s00383-024-05908-5 . 
PMID: 39601980. 

16. Chacko JK, Koyle MA, Mingin GC, Furness PD 3rd. Ipsilateral ureteroureterostomy in the 
surgical management of the severely dilated ureter in ureteral duplication. J Urol. 2007 
Oct;178(4 Pt 2):1689-92. doi: 10.1016/j.juro.2007.05.098 . Epub 2007 Aug 17. PMID: 
17707022. 

17. Lashley DB, McAleer IM, Kaplan GW. Ipsilateral ureteroureterostomy for the treatment of 
vesicoureteral reflux or obstruction associated with complete ureteral duplication. J Urol. 
2001 Feb;165(2):552-4. doi: 10.1097/00005392-200102000-00067 . PMID: 11176433. 

18. Bieri M, Smith CK, Smith AY, Borden TA. Ipsilateral ureteroureterostomy for single 
ureteral reflux or obstruction in a duplicate system. J Urol. 1998 Mar;159(3):1016-8. PMID: 
9474221 . 

 
DOI : Digital Object Identifier. PMID : PubMed Identifier. 
 
 
 
 

Editor's Note 
Actas Médicas (Ecuador) remains neutral regarding 
jurisdictional claims concerning published maps and 
institutional affiliations. 

 

https://actasmedicas.ec/
https://karger.com/eur/article-abstract/5/6/347/132129/Ureteroureterostomy-in-Complete-Ureteral?redirectedFrom=fulltext
https://link.springer.com/article/10.1007/s00383-024-05908-5
https://www.auajournals.org/doi/10.1016/j.juro.2007.05.098
https://www.auajournals.org/doi/10.1097/00005392-200102000-00067
https://pubmed.ncbi.nlm.nih.gov/9474221/

