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Abstract 

 

Introduction: Duplex collecting system of the kidney is a relatively common abnormality, with 
the majority of symptomatic cases discovered in childhood. Treatment is commonly a 
heminephrectomy of the affected moiety. We aimed to conduct a systematic review of the 
literature to provide the best available evidence for heminephrectomy for duplex kidneys in 
the adult population. 
 

Materials and Methods: A literature search was conducted in September 2017 with no 

limitations being placed on language, region, date or publication type. The data was 

represented numerically and cumulatively analysed. 

 

Results: Seven retrospective studies with 61 patients were included. 56/66 operations 

performed were laparoscopically, 5/66 were robot-assisted and 5/66 were open procedures. 

Complete resolution of symptoms was reported in 53/55 (96.4%) of patients in five studies 

providing outcome data. Of the six studies reporting complications, there were a total of 9 

complications (9/62, 14.5%), however 5 of these were found to be in one study alone. 

 

Conclusions: This review emphasises the sparsity of evidence for heminephrectomy in 

adults. Nonetheless, it has been shown that this operation may be effective in alleviating 

patients’ symptoms in addition to being safe in experienced hands. 
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Introduction 

 

Duplex collecting system of the kidney is a relatively common congenital abnormality with a 

reported prevalence of 1 in 125 births1. They are bilateral in 20% of cases and are almost 

twice as common in females than males2,3. Although this anomaly may be asymptomatic, it 

is commonly associated with recurrent urinary tract infections (UTIs), flank pain, haematuria, 

urinary incontinence and obstruction. There are various theories for the underlying 

pathophysiology of symptoms, including cyst formation of the non-functioning moiety 

causing pressure symptoms presenting as flank pain, or urinary stasis making urinary tract 

infections more likely4. If associated with obstruction, this may cause atrophy and reduced 

function of the affected pole of the kidney and may exponentiate symptoms further1,5. 

 

Duplex kidneys are usually diagnosed antenatally or in childhood and treated shortly after. 

However, diagnosis may also be delayed until adulthood6. Adult patients with duplex kidneys 

may present with the symptoms described above, or it may remain asymptomatic and be 

found incidentally on imaging for other reasons6,7. 

 

In symptomatic patients with poorly functioning moieties with preserved function of the other 

moiety, the standard treatment modality is surgery in the form of a heminephrectomy with 

corresponding moiety ureterectomy if necessary. Traditionally these were open operations8, 

however as experience with minimally invasive approaches has improved, many are now 

performed laparoscopically9-11, or robotically12. Post-operatively, most patients recover well 

and length of stay in hospital is modest. Rarely, patients develop post-operative urinoma, or 

a decline in function of the remaining moiety which may necessitate further intervention13.  

 

Despite the ever-growing use of minimally invasive techniques, reports of 

heminephrectomies in adults are still lacking. The vast majority of published literature is in 

the paediatric population. To this end we aimed to conduct a systematic review of the 

literature to establish the efficacy and safety of heminephrectomy for duplex kidneys in the 

adult population. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Methods 

 

Search strategy and study selection 

 

This systematic review was conducted according to the Preferred Reporting Guidelines for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines14. 

 

A literature search of PubMed and Ovid (MEDLINE) was performed in September 2017 with 

no limitations being placed on language, region or publication type. Reference lists from 

articles of interest were also examined for inclusion. 

 

The following search terms were utilized: Adult, Heminephrectomy, Partial nephrectomy, 

Urogenital abnormalities, Duplex, Ectopic, Ureterocele, Vesico-ureteric reflux, and Reflux.  

 

Medical Subject Heading (MeSH) phrases included: (("Nephrectomy"[Mesh]) AND 

"Adult"[Mesh]) AND "Urogenital Abnormalities"[Mesh]; (("Vesico-Ureteral Reflux"[Mesh]) 

AND "Adult"[Mesh]) AND "Nephrectomy"[Mesh]; (("Nephrectomy"[Mesh]) AND 

"Adult"[Mesh]) AND "Ureterocele"[Mesh]. 

 

Two authors used pre-defined inclusion criteria to independently select articles for potential 

inclusion. Where there was a lack of consensus, the authors discussed the full text until an 

agreement was reached with respect to our pre-existing inclusion criteria. 

 

Eligibility criteria 

 

The objectives of this review were to assess the efficacy and safety of heminephrectomy in 

adults for duplex kidney. In studies which included both adults and children, we included 

only those for which separate data was provided on adult and paediatric patients in order to 

extract data on adults alone. 

 

Data extraction and analysis 

 

The following variables were extracted from each included study: time period of the study, 

country where study was undertaken, number of adult patients included (data from children, 

if also included in the study, were excluded from analysis), patient sex, involvement of upper 

or lower moiety of duplication system, patient symptoms and presentation, surgical 

management undertaken, symptom free rate at follow up, and complications. 

 

The data from each included study were tabulated using Microsoft Excel and results 

represented numerically. A cumulative analysis was done to give a numerical representation 

of the end results. 

 

 

 

 

 

 

 



Results 

 

The study selection process is described in Figure 1. Following the literature search, 953 

studies were found. Eight-hundred and eighty of these were excluded for not meeting 

inclusion criteria based upon the title. A further 52 were excluded following review of the 

abstract leaving 21 papers for full-text assessment. A further 5 studies were excluded as 

they were duplicate publications. Ten further studies were excluded for the following 

reasons: 8 studies included paediatric patients as well as adults, with no differentiation of 

results and outcomes15-22; one study was excluded as it was a clinical review of the topic 

with no data presented23; and lastly, one publication was excluded as it investigated the 

utility of heminephrectomy for horseshoe kidney rather than duplex kidney24. One study was 

found through the searching of reference lists of included articles. 

 

Characteristics of included studies 

 

In total, only 7 studies in the published literature were found describing heminephrectomy in 

an adult population for duplex kidneys25-31. The basic demographics of each study, as well 

as reported outcomes and complications are outlined in Table 1. 

 

Four of the studies included were based in the USA, with the remaining three being from 

Turkey, Iran and China respectively. 

 

All of the included studies were retrospective observational studies on patients undergoing 

heminephrectomy for a duplex kidney. Two studies included both children and adults but 

differentiated outcomes between these two groups and therefore the data on children was 

excluded28,30. 

 

One study was of open heminephrectomies, four of the studies performed laparoscopic 

surgery, and two studies were of robot-assisted laparoscopic surgery.  Four of these six 

studies employing minimally invasive techniques assessed the utility of transperitoneal 

surgery25-28, one of retroperitoneal31, and one study utilized both approaches depending on 

surgeon preference29. All patients (66/66, 100%) were deemed pre-operatively to have an 

affected upper pole moiety as the underlying cause for presentation. 

 

Two studies did not provide basic demographics of study participants25,27. A further two 

studies did not provide any useable outcome data25,29. Five of the seven included studies 

provided data of symptom resolution following surgery26,27,28,30,31 and six provided data on 

post-operative complications25-29,31. 

 

Cumulative analysis results 

 

In total 66 patients were included in this review, with information on the sex of the included 

patients being provided in only 61 patients (24 males, 37 females)25,26,28-31. The age of 

included participants ranged from 17 – 56 years in the five studies providing basic 

demographics for their included patients26, 28-31. 

 

Indications for surgery 

 



The primary indications for surgery were: flank pain (26/60, 43.3%), recurrent UTIs (14/60, 

23.3%), abdominal pain and recurrent UTIs (8/60, 13.3%), abdominal pain (2/60, 3.3%), 

urine leakage (2/60, 3.3%), difficulty voiding (1/60, 1.7%), flank pain and haematuria (1/60, 

1.7%), flank pain with frequency and urge incontinence (1/60, 1.7%), gross haematuria 

(1/60, 1.7%), hesitancy with nocturia and postvoid dribbling (1/60, 1.7%), flank pain and 

vaginal discharge (1/60, 1.7%), flank pain and UTI (1/60, 1.7%), and UTI (1/60, 1.7%).  

 

Efficacy of Surgery 

 

Complete resolution of symptoms was reported in 53/55 (96.4%) of patients. Patients were 

followed up over varying time scales, with a range 0-72 months. 

 

Safety of surgery 

 

Of the studies that reported complication, there was a total of 9 complications (9/62, 

14.5%)26-28, 30. Individual complications are depicted in table 2. 

 

Methodological quality assessment 

 

We identified no randomized controlled trials with each of the five included studies being a 
retrospective observational study of a case series with no control group. The included 
patients and the reporting of outcomes were heterogeneous. The quality of the evidence 
available is therefore limited by high risk of bias. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Discussion 

 

Duplication of the urinary collection system is a relatively common anomaly1. Although many 

cases are diagnosed and treated in childhood, a number of patients may make it to 

adulthood before presentation26. There have been a number of published case series of 

paediatric patients undergoing heminephrectomy32-36 with only a small numbers of case 

series in the adult population with a limited cohort of included patients25-31. 

 

The most common presentation was flank pain. Although patient symptoms and the 

indication for surgery appeared to vary widely between studies, this may have been 

compounded by the variable reporting terms used. Of the 8 patients with recurrent UTI may 

well have also been suffering from flank pain, and the two patients with difficulty voiding may 

have also had urine leakage present. The lack of guidelines for the standardization of 

terminology akin to those available for urological imaging37 and lower urinary tract function38 

may have exacerbated this apparent variability in indications for surgery. 

 

We identified that the success of surgery was reported differently between studies, although 

success was reported in 96.4% of cases in total. All the studies agreed that the operation 

had resolved the patients presenting complaint. Previous studies in the paediatric population 

have reported similar outcomes 39, 40. This emphasizes that the operation regardless of 

technique is successful and results in good patient treatment in symptom resolution, 

mirroring that of the paediatric population.  

 

Complication rates again varied between included studies in both rate and severity of 

complications. Li et al reported a 6.3% complication rate (2/32 patients), both of which were 

deemed minor (Clavien-Dindo Grade 1) (one wound infection, one post-operative 

subcutaneous emphysema)31. However, of the ten patients operated on in Donmez’ series, 

five had post-operative complications (50%)29. These included urine leak requiring stent 

insertion, and prolonged drainage requiring selective angio-embolization of an aberrant renal 

vessel. Donmez et al’s study represented the majority of complications and were deemed 

major (Clavien-Dindo Grade 3a-3b), which could reflect the learning curve of their practice. 

The complications in the remaining studies were deemed minor, therefore when excluding 

Donmez et al’s series, which has skewed the overall results, the complication rate dropped 

from about 14.5% to 6,5%. This ratifies that in experienced hands heminephrectomy in 

adults can be seen to be relatively safe.  

 

Conversely, in published paediatric series, complication rates are reported to be relatively 

low in number, such as in Mushtaq et al’s series of 54 patients (4/54 complications, 7.5%) 

and a series of 48 patients by Leclair et al (1/48 complications, 2.1%)34, 40. It may be that 

complications are less common in the paediatric population due to heminephrectomies for 

duplex kidneys being a more commonly performed operation, and therefore performed by 

surgeons with more experience in the techniques utilised. This may also be explained by 

surgery in the adult, due to a longer untreated period, being somewhat more complicated.  

 

Of the 66 operations analysed in this review, all were upper-pole nephrectomies for 

duplication of the upper pole moiety. Therefore, there were no data available on removal of a 

lower pole moiety for duplication. This is significant as lower pole heminephrectomy is 

generally considered more complicated surgery than upper pole nephrectomy, as the lower 



pole nests in to the upper pole, which may make it more difficult to separate. Sakellaris et al 

reported a post-operative complication rate of 23% in their case series of 31 lower pole 

heminephrectomies in children41. This might reflect a reporting bias, where centres do not 

report their lower pole heminephrectomy series due to increased complication rates. 

 

The main limitation of this review is that all of the five included studies were retrospective 

analyses of case series with no control groups or randomization taking place. Furthermore, 

the included studies were heterogeneous in the way in which they reported outcomes. It is 

the opinion of the authors of this review that the quality of the evidence for each study was of 

low quality. Given the relative rarity of adult patients undergoing operation for duplex 

kidneys, as most of these operations are done in childhood, the likelihood of a randomised 

study being conducted is low. In situations such as these, it is useful to perform systematic 

review of case series to provide the evidence for established best practice. Therefore, this 

systematic review reflects the reported literature and adds to a better understanding of the 

uses and outcomes of heminephrectomy in adults. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Conclusion 

 

This review emphasises the need for more centres to report their results of 

heminephrectomy in an adult population. Large national or international databases may be a 

source of evidence to add to that which has already been published. This would better 

establish both the efficacy and safety of this procedure. Nonetheless, this review has shown 

that this operation may be effective in alleviating patients symptoms in addition to being safe 

in experienced hands.  

  



References 

 

1. Schlussel RN, and Retik AB: Ectopic ureter, ureterocele, and other anomalies of the 

ureter, in Walsh PC (Ed): Campbell’s Urology. Philadelphia, Saunders, 2002, pp 

2007–2052. 

2. Brehmer B, Makris A, Jakse G. Laparoscopic heminephrectomy and resection of 

ectopic ureter in an adult. Urol Int 2007; 79:280–3. 

3. Privett JT, Jeans WD, Roylance J. The incidence and importance of renal 

duplication. Clin Radiol 1976; 27(4):521-530. 

4. Davda S, Vohra A. Adult duplex kidneys: an important differential diagnosis in 

patients with abdominal cysts. J R Soc Med Sh Rep 2013; 4:13.  

5. Malek RS, Kelalis PP, Stickler GB, Burke EC. Observations on ureteral ectopy in 

children. J Urol 1972; 107:308-13.  

6. Zissin R, Apter S, Yaffe D, et al. Renal duplication with associated complications in 

adults: CT findings in 26 cases. Clin Radiol 2001; 56:58–63. 

7. Mahajan NN, Sahay S, Kale A, Nasre M. Unilateral upper-pole giant hydroureter in a 

duplex renal system: an incidental finding in cesarean section. Archiv Gynecol Obstet 

2008; 278:149–51. 

8. Balen EM, Pardo F, Lecumberri FJ, Longo J. Giant megalo-ureter and duplex kidney 

in an asymptomatic adult. Scand J Urol Nephrol 1997; 31:413–6. 

9. Wallis MC, Khoury AE, Lorenzo AJ, Pippi-Salle JL, Baogli DJ, Farhat WA. Outcome 

analysis of retroperitoneal laparoscopic heminephrectomy in children. J Urol 2006; 

175(6):2277-80. 

10. Sydorak RM, Shaul DB. Laparoscopic partial nephrectomy in infants and toddlers. J 

Pediatr Surg 2005; 40(12):1945-7. 

11. Lee RS, Retik AB, Borer JG, Diamond DA, Peters CA. Pediatric retroperitoneal 

laparoscopic partial nephrectomy: comparison with an age matched cohort of open 

surgery. J Urol 2005;174(2):708-11. 

12. Malik RD, Pariser JJ, Gundeti MS. Outcomes in Pediatric Robot-Assisted 

Laparoscopic Heminephrectomy Compared with Contemporary Open and 

Laparoscopic Series. J Endourology 2015; 29(12):1346-52. 

13. Jayram G, Roberts J, Hernandez A, Heloury Y, Manoharan S, Godbole P, LeClair M, 

Mushtaq I, Gundeti MS. Outcomes and fate of the remnant moiety following 

laparoscopic heminephrectomy for duplex kidney: A multicenter review. Journal of 

Pediatric Urology 2011; 7:272-275. 

14. Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA Statement for Reporting 

Systematic Reviews and Meta-Analyses of Studies That Evaluate Health Care 

Interventions: Explanation and Elaboration. PLoS Med 2009; 6: e1000100. 

15. Husmann DA, Ewalt DH, Glenski WJ, Bernier PA. Ureterocele associated with 

ureteral duplication and a nonfunctioning upper pole segment: management by 

partial nephroureterectomy alone.  J Urol 1995; 154(2 Pt 2):723-6. 

16. Dore B, Irani J, De Lustrac JM, Aubert J. Vesicorenal reflux and ureteral duplication. 

Study of 62 cases. J Urol 1990; 96(6):303-10. 

17. Amar AD, Singer B, Lewis R, Nocks B. Vesicoureteral reflux in adults. A twelve-year 

study of 122 patients. Urology 1974; 3(2):184-9. 

18. Clark CW, Leadbetter GW Jr. General treatment, mistreatment and complications of 

ureteroceles. J Urol 1971; 106(4):518-20. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Husmann%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=7609163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ewalt%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=7609163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glenski%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=7609163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bernier%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=7609163
https://www.ncbi.nlm.nih.gov/pubmed/7609163
https://www.ncbi.nlm.nih.gov/pubmed/7609163
https://www.ncbi.nlm.nih.gov/pubmed/7609163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dore%20B%5BAuthor%5D&cauthor=true&cauthor_uid=2280083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Irani%20J%5BAuthor%5D&cauthor=true&cauthor_uid=2280083
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Lustrac%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=2280083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aubert%20J%5BAuthor%5D&cauthor=true&cauthor_uid=2280083
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amar%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=4204756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singer%20B%5BAuthor%5D&cauthor=true&cauthor_uid=4204756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lewis%20R%5BAuthor%5D&cauthor=true&cauthor_uid=4204756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nocks%20B%5BAuthor%5D&cauthor=true&cauthor_uid=4204756
https://www.ncbi.nlm.nih.gov/pubmed/4204756
https://www.ncbi.nlm.nih.gov/pubmed/4204756
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clark%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=5119475
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leadbetter%20GW%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=5119475
https://www.ncbi.nlm.nih.gov/pubmed/5119475
https://www.ncbi.nlm.nih.gov/pubmed/5119475
https://www.ncbi.nlm.nih.gov/pubmed


19. Rubenwolf P, Ziesel C, Beetz R, Kamal MM, Thüroff JW, Stein R. Presentation, 

Management and Long-Term Outcome of Ureteropelvic Junction Obstruction 

in Duplex Kidneys. J Urol 2015; 194(2):427-32. 

20. Gao Z1, Wu J, Lin C, Men C. Transperitoneal laparoscopic heminephrectomy in 

duplex kidney: our initial expereince. Urology 2011 Jan;77(1):231-6. 

21. Wang DS, Bird VG, Cooper CS, Austin JC, Winfield HN. Laparoscopic upper 

pole heminephrectomy for ectopic ureter: initial experience. Can J Urol 2004; 

11(1):2141-5. 

22. Kan DW, Loran OB, Godunow BN. Surgical treatment of ectopic ureter in females. 

Zentralbl Gynakol 1983; 105(12):786-9. 

23. Amar AD. Reflux in duplicated ureters. Br J Urol 1968; 40(4):385-401. 

24. Tuncel A, Erkan A, Sofikerim M, Arslan M, Kordan Y, Akin Y, Aslan Y. Laparoscopic 

heminephrectomy for benign and malignant diseases of the horseshoe kidney. Arch 

Ital Urol Androl 2016; 88(4):255-257. 

25. Patel MN, Kaul SA, Bhandari A, Menon M, Peabody JO, Elder JS, Rogers CG. 

Robot-assisted management of congenital renal abnormalities in adult patients. J 

Endourol 2010; 24(4):567-70. 

26. Mason MD, Peters CA, Schenkman NS. Robot-assisted upper pole nephrectomy in 

adult patients with duplicated renal collecting systems. J Endourol 2012; 26(7):838-

842. 

27. Aboussaly R, Gill IS, Kaouk JH. Laparoscopic upper pole partial nephrectomy for 

duplicated collecting systems in adult patients. J Urol 2007; 69(6):1202-1205. 

28. Abedinzadeh M, Nouralizadeh A, Radfar MH, Moslemi MK. Transperitoneal 

laparoscopic heminephrectomy in duplex kidneys: a one centre experience. GMS 

German Medical Sciences 2012; 10: Doc05. 

29. Dönmez MI, Yazici MS, Abat D, Kara Ö, Bayazit Y, Bilin CY. Laparoscopic upper 

pole heminephrectomy in adults for treatment of duplex kidneys. Urology Journal 

2015; 12(2):2074-2077. 

30. Feldman S, Lome LG. Surgical management of ectopic ureterocele. Urology 1981; 

13(3):252-256. 

31. Li H-Z, Ma X, Zhang J, Zhang X, Wang B-J, Shi T-P, Chen G-F, Dong J, Al X, Yan Y-

J, Wu Z, Hu D-I. Retroperitoneal laparoscopic upper-pole nephroureterectomy for 

duplex kidney anomalies in adult patients. J Urol 2010; 77:1122-1125. 

32. Janetschek G, Seibold J, Radmayr C, Bartsch, G. Laparoscopic 

heminephroureterectomy in pediatric patients. J Urol 1997; 158(5):1928-1930. 

33. Yao D, Poppas DP. A clinical series of laparoscopic nephrectomy, 

nephroureterectomy and heminephroureterectomy in the pediatric population. J Urol 

2000; 163(5):1531-1535. 

34. Leclair M-D, Vidal I, Suply E, Podevin G, Héloury Y. Retroperitoneal laparoscopic 

heminephrectomy in duplex kidney in infants and children: a 15-year experience. 

European Urology 2009; 56(2):385-391. 

35. Esposito C, Escolino M, Corcione F, Draghici IM, Savanelli A, Castagnetti M, Turrà 

F, Cerulo M, Farina A, Settimi A. Twenty-year experience with laparoscopic and 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rubenwolf%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25640647
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ziesel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25640647
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beetz%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25640647
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamal%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=25640647
https://www.ncbi.nlm.nih.gov/pubmed/?term=Th%C3%BCroff%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=25640647
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stein%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25640647
https://www.ncbi.nlm.nih.gov/pubmed/25640647
https://www.ncbi.nlm.nih.gov/pubmed/25640647
https://www.ncbi.nlm.nih.gov/pubmed/25640647
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=20381844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20381844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20381844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Men%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20381844
https://www.ncbi.nlm.nih.gov/pubmed/20381844
https://www.ncbi.nlm.nih.gov/pubmed/20381844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=15003155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bird%20VG%5BAuthor%5D&cauthor=true&cauthor_uid=15003155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooper%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=15003155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Austin%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=15003155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Winfield%20HN%5BAuthor%5D&cauthor=true&cauthor_uid=15003155
https://www.ncbi.nlm.nih.gov/pubmed/15003155
https://www.ncbi.nlm.nih.gov/pubmed/15003155
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kan%20DW%5BAuthor%5D&cauthor=true&cauthor_uid=6684375
https://www.ncbi.nlm.nih.gov/pubmed/?term=Loran%20OB%5BAuthor%5D&cauthor=true&cauthor_uid=6684375
https://www.ncbi.nlm.nih.gov/pubmed/?term=Godunow%20BN%5BAuthor%5D&cauthor=true&cauthor_uid=6684375
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amar%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=5678160
https://www.ncbi.nlm.nih.gov/pubmed/5678160
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tuncel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28073187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Erkan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28073187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sofikerim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28073187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arslan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28073187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kordan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28073187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28073187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aslan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28073187
https://www.ncbi.nlm.nih.gov/pubmed/28073187
https://www.ncbi.nlm.nih.gov/pubmed/28073187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=20092412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaul%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=20092412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhandari%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20092412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Menon%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20092412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peabody%20JO%5BAuthor%5D&cauthor=true&cauthor_uid=20092412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elder%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=20092412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rogers%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=20092412
https://www.ncbi.nlm.nih.gov/pubmed/20092412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Draghici%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=26281905
https://www.ncbi.nlm.nih.gov/pubmed/?term=Savanelli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26281905
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castagnetti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26281905
https://www.ncbi.nlm.nih.gov/pubmed/?term=Turr%C3%A0%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26281905
https://www.ncbi.nlm.nih.gov/pubmed/?term=Turr%C3%A0%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26281905
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cerulo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26281905
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farina%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26281905
https://www.ncbi.nlm.nih.gov/pubmed/?term=Settimi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26281905


retroperitoneoscopic nephrectomy in children: considerations and details of 

technique. Surg Endosc 2016; 30:2114-2118. 

36. Golebiewski A, Losin M, Murawski M, Komasara L, Czauderna P. Laparoscopic 

versus open upper pole heminephroureterectomy for the treatment of duplex kidneys 

in children. J Laparoendosc Adv Surg Tech A 2013; 23:942-5. 

37. Loch T Carey B, Walz J, Fulgham PF. EAU Standardised Medical Terminology for 

Urologic Imaging: A Taxonomic Approach. European Urology 2015; 67(5):965-971. 

38. Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten U, Van Kerrebreoeck P, 

Victor A, Wein A. The standardisation of terminology in lower urinary tract function: 

report from the standardisation sub-committee of the International Continence 

Society. Urology 2003; 61(1):37-49. 

39. Miranda ML, Oliveira-Filho AG, Carvalho PT, Ungersbock E, Olimpio H, Bustorff-

Silva JM. Laparoscopic upper-pole nephroureterectomy in infants. International Braz 

J Urol 2007; 33(1):87-93. 

40. Mushtaq I, Haleblian G. Laparoscopic heminephrectomy in infants and children: first 

54 cases. Journal of Paediatric Urology 2007; 3:100-103. 

41. Sakellaris G, Hennayake S, Cervellione RM, Dickson AP, Gough D. Outcome study 

of lower pole heminephrectomy in children. Scand J Urol Nephrol 2009; 43(6):482-5. 

 

 

 

 

 

 




