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ORIGINAL ARTICLE

INTRODUCTION

Pyeloureteral duplication or duplex sys-
tem is one of the most common anomalies of 
the upper urinary tract (1). Embryologically, a 
complete duplex system arises from two separate 
ureteric buds and is more common in girls than 
boys, in a ratio of 6:1. It has a broad spectrum of 
clinical presentations and signifi cance. Girls may 
present with urinary incontinence associated to 
normal voiding after toilet training, due to the 
ectopic orifi ce of the ureter of the upper unit, 
which opens in the urethra distally to the external 
sphincter, or in the introitus. This ureter may also 
end in an intravesical ureterocele that obstructs 

this unit and, depending on its size and location, 
all other units and the bladder neck. The ureter of 
the lower pole generally ends in the bladder but 
has a short intravesical tunnel, often leading to 
vesico-ureteral refl ux (VUR). While the lower unit 
is usually preserved anatomically and function-
ally, that of the upper moiety is frequently dilated 
or dysplastic (2).

Many treatment alternatives are avail-
able, depending on the functional and anatomical 
status of the affected units, as well as the size, 
location and degree of obstruction of the uretero-
cele or ectopic ureter, and the presence of urinary 
incontinence. If renal function in one moiety is 
very poor, as frequently observed in the upper 
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Purpose: Duplex system is one of the most common anomalies of upper urinary 
tract. Anatomical and clinical presentation determine its treatment. Usually, the 
upper moiety has a poor function and requires resection, but when it is not sig-
nifi cantly impaired, preservation is recommended. Laparoscopic reconstruction 
with upper pole preservation is presented as an alternative treatment.
Materials and Methods: Four female patients with duplex system, one presenting 
with recurrent urinary tract infection and the others with urinary incontinence 
associated to infrasphincteric ectopic ureter, were treated. Surgical procedure 
envolved a laparoscopic ureteropyeloanastomosis of the upper pole ureter to the 
pelvis of the lower moiety, with prior insertion of a double J stent.
Results: Surgical time varied from 120 to 150 minutes, with minimal blood loss 
in all cases. Follow-up varied from 15 to 30 months, with resolution of the clini-
cal symptoms and preservation of the upper moiety function.
Conclusion: Laparoscopic ureteropyeloanatomosis is a feasible and safe mini-
mally invasive option in the treatment of duplex system.
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unit, polar nephrectomy is the most appropriate 
procedure. However, when the anatomical and 
functional impairment of this moiety is not sig-
nificant, it may be preserved, therefore requiring a 
reconstruction either by a proximal ureteropyelo-
anastomosis, a distal uretero-uretero anastomosis 
or a vesicoureteral reimplantation (3-5).

In the last decade, laparoscopy has become 
a safe and effective modality for the treatment of 
pediatric urologic anomalies that require ablative 
or reconstructive techniques (6-8). Laparoscopic 
polar nephrectomy is now considered the stan-
dard of care of duplex systems, when the upper 
moiety is to be removed (9,10). Laparoscopic in-
tervention in duplex systems to preserve the up-
per unit is naturally more demanding, but with 
the technical improvements and growing experi-
ence with laparoscopic pyeloplasty, more centers 
are able to perform this procedure (9,11,12).

 We report our experience with the lapa-
roscopic treatment of duplex systems associated 
to ectopic ureters and preservation of the affected 
renal unit.

MATERIALS AND METHODS

In this retrospective series, we report four 
female patients with duplex kidneys who under-
went laparoscopic ureteropyeloanastomosis. An  
informed consent was obtained from all patients 
or parents.

None of our patients had antenatal diag-
nosis, and were referred to our department at late 
age, without diagnosis of duplex kidney. Medium 
time of diagnosis was 12 years of age, varying 
from 8 to 19 years. No patient had previous sur-
gical treatment. Two younger patients presented 
continuous urinary leakage associated to nor-
mal voiding, another young patient presented 
with recurrent urinary tract infections, while the 
older patient had intermittent urinary leakage 
associated to normal voiding; the patient with 
recurrent urinary tract infections was on antibi-
otic prophylaxis with trimethoprim from the first 
consultation until stent removal after the sur-
gery. Blood pressure and serum creatinine were 
measured in all patients before and after surgery, 
during follow-up consultations.

The diagnosis of duplex system was sus-
pected by clinical data and ultrasound examina-
tion, and confirmed in all cases by computerized 
tomography (CT) or intravenous pyelogram (IVP). 
Preservation of the upper moeity was based sub-
jectively on the degree of its pyelocalicial dilata-
tion, the thickness of its parenchyma and degree 
of its function, as evaluated by contrast excretion, 
either by DMSA exam or IVP (other patients, with 
significant anatomical or functional impairment 
of the upper moieties, were submitted to polar ne-
phrectomy). A micturating cystography was also 
performed in all patients, to exclude vesico-ure-
teric reflux.

A three or four ports laparoscopic trans-
peritoneal approach was performed in all patients, 
with previous double-J stenting of the ureter of 
the lower unit and insertion of a Foley catheter 
into the bladder. After colonic mobilization, the 
kidney was exposed and both ureters were iso-
lated at the lower pole of the kidney. The ure-
ter of the lower moiety was easily identified by 
the presence of the inserted double-J stent. The 
ureter of the upper moiety, usually dilated, was 
separated and carefully dissected as far down as 
possible, care being taken to preserve the integ-
rity of the ureter of the lower unit. The ureter of 
the upper moiety was then sectioned at it lower-
most segment and its lower stump left open in the 
absence of VUR. The upper stump was dissected 
upwards, until very close to the vascular pedicle 
of the kidney, where the pelvis of the lower unit 
was also exposed. A stay suture could have been 
inserted through the abdominal wall, in order to 
stabilize the lower pole and facilitate dissection of 
the hilar structures. The ureter of the upper moi-
ety was again sectioned and spatulated close to 
the pelvis of the lower unit, while the later was 
incised longitudinally. An end-to-side free-hand 
anastomosis between both structures was then 
performed with running 4.0 or 5.0 Vicryl suture 
(Figure-1). In three cases, the double-J stent was 
maintained in the pelvis of the lower unit, while 
in one it was transposed to the ureter of the upper 
unit. When the anastomosis was completed, the 
stay suture was transected and a Penrose or suc-
tion drain inserted through one of the accesses, 
being removed the next day. The Foley catheter 
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was usually removed in the second post-operative 
day, prior to discharge of the patient. The double-
J catheter was removed after 4-5 weeks. Control 
urinalysis was made after completion of antibiotic 
prophylaxis.

 Patients were operated on by two of the 
authors (M.H. and F.T.D.), both experienced in re-
constructive laparoscopy.

 Post-operative evaluation was based on 
clinical data (cessation of urinary leakage), as well 
as routine US control, in order to evaluated dilata-
tion of both moieties, followed by DMSA, IVP or 
CT evaluation to functionally evaluate the upper 
moiety every six months.

RESULTS

 Clinical data of patients are summarized 
in Table-1. All had evidence of unilateral pyelo-
ureteral duplication with a dilated, but function-
ing upper moiety, and a normal lower moiety. 
None had preoperative VUR to any of the units. 
All cases were operated laparoscopically and the 
operative time (OT) varied from 120 to 150 min-
utes. Blood loss was minimal in all cases, and 
there was no post-operative morbidity. All pa-
tients were discharged after the removal of the 
bladder catheter. The first patient had no more 
UTIs, nor flank pain, while the other patients had 
immediate cure of the urinary incontinence.

 Follow-up varied from 15 to 60 months, 
with a medium time of 40.2 months, and post-op-
erative IVP or CT showed functioning upper and 
lower poles with good drainage of both moieties 
in all patients (Figures 2-5). Patient number 4 had 
a one year post-operative renal scan with a renal 
function of 51% on the operated kidney and no 
obstruction after furosemide. Blood pressure and 
serum creatinine did not change after surgery.

DISCUSSION

Ureteropyeloanastomosis is an alterna-
tive treatment of duplex system, when the up-

Figure 1 – Intraoperative view of end-to-side ureteropyelo-
anastomosis (case 4).

Table 1 – Clinical data of patients.

Case Sex Age Side Symptoms Past Hystory Physical Exam Diagnosis

1 ♀ 8 years R
Recurrent UTI

Flank pain
- Normal

Suprasphincteric ectopic 
ureterocele

2 ♀ 8 years L Incontinence -
Continuous 

urinary vaginal 
leakage

Infrasphincteric ectopic 
ureter

3 ♀ 19 years L Incontinence
Pregnancy 
and vaginal 

delivery

Continuous 
urinary vaginal 

leakage

Infrasphincteric ectopic 
ureter

4 ♀ 14 years L Incontinence -
Continuous 

urinary vaginal 
leakage

Infrasphincteric ectopic 
ureter
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Figure 2 – A) Pre-operative IVP in case 1; B) Post-operative IVP 6 months after procedure

Figure 3 – A) Pre-operative IVP in case 2; B and C) Post-operative IVP 4 months after procedure.

Figure 4 – A) Pre-operative IVP in case 3; B and C) Post-operative IVP 6 months after procedure.
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per moiety is to be preserved. According to Diaz-
Ball et al. (5) ureteropyeloanastomosis for duplex 
system was first performed by Kummel in 1913, 
for the treatment of ectopic ureterocele. Laparo-
scopic procedures for duplex system treatment 
were introduced by Suzuki et al. in 1993 (13). 
Until now, there are some case series with lapa-
roscopic reconstruction for duplex system, but 
clinical presentation is generally different, usu-
ally due to urinary infection, upper tract obstruc-
tion or reflux. There are few reports on laparo-
scopic treatment for urinary incontinence due to 
ectopic ureter in duplex system (14,15). Ramal-
ingam et al. (11) described three cases of laparo-
scopic ureteropyeloanastomosis, two for duplex 
system associated to ureteropyelo-junction (UPJ) 
obstruction and one for duplex system associ-
ated to reflux. Kutikov et al. (12) was the first to 
describe laparoscopic ureteropyeloanastomosis 
in the treatment of duplex system in 6 children: 
four girls with ureteral ectopy and incontinence, 
one with bilateral ectopy and a boy with ureteral 
ectopy to the prostate.

Treatment of incontinence due to ectopic 
ureter with functioning upper pole can be per-
formed at the level of the kidney (ureteropyelo-
anastomosis), lower ureter (uretero-ureteroanas-
tomosis) or bladder (ureteral reimplantation). 
The first two procedures can be performed only 
when there is no VUR to any of the ureters, while 

the latter is the ideal procedure when VUR is 
present. Ureteropyeloanastomosis allows the re-
moval of the distal dilated segment of the ureter 
of the upper unit and also precludes the “yo-yo” 
reflux (urinary reflux from the healthy ureter to 
the massively dilated lower ureteral segment of 
the upper unit), which can lead to urinary stasis 
and infection when uretero-ureteroanastomosis 
is performed (3). Khoubehi et al. (16) described 
a laparoscopic ureteropyelostomy for symp-
tomatic “yo-yo” reflux in an adult with partial 
duplication. Furthermore, ureteropyelostomy is 
devoid of the risk of postoperative VUR or ob-
struction that can occurs after reimplantation 
of duplex ureters. It is important to emphasize 
that VUR to the lower pole recipient ureter must 
be excluded; therefore a cystography is manda-
tory preoperatively. A renal DMSA scintigraphy 
can be performed if there is doubt on the upper 
pole function (1-3). In our series, the preopera-
tive imagenological evaluation ensured us on 
the residual upper pole function, which was then 
preserved with the procedure.

Ureteropyeloanastomosis can be techni-
cally demanding, mainly when pelvic and ure-
teral dilation is small or absent. There is also a 
potential risk of bleeding when working close 
to renal vessels as well as an impairment of the 
healthy lower pole if an anastomotic stricture oc-
curs (3). Double-J catheter can be inserted before, 

Figure 5 – A) Pre-operative IVP in case 4; B) Pre-operative CT reconstruction; 
and C) Post-operative CT 6 months after procedure.
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during or after the anastomosis. In our series, 
retrograde stenting of the lower pole ureter was 
performed at the beginning of the procedure, fa-
cilitating its identification and dissection during 
the procedure. Also, it facilitates the longitudi-
nal incision of the pelvis of the lower moeity, 
without damaging the opposite wall (17,18). Af-
ter completion of the posterior lip of the anasto-
mosis, transposition of the stent to the ureter of 
the upper unit, as performed in one of our cases, 
did not influence the end-result. The decision to 
transpose the stent was aleatory, not based on 
the intraoperative appearance of the anastomosis 
or the local condition of the recipient renal pel-
vis. The distal ureteral segment of the upper pole 
can be excised as distally as possible, but care 
must be taken to avoid damage to the lower pole 
ureter. Its stump may be left open as it is ectopic 
and as long as there is no urinary drainage due 
to VUR (4,12). In all of our cases it was left open, 
with no adverse consequences.

 Since our patients did not have antenatal 
diagnosis, their medium age of treatment was 12 
years, in contrast to that described in the literature 
(from six months to five years) (1,3,12,19). One of 
them had even been pregnant and had a normal 
delivery before duplex system with infrasphinc-
teric ectopic ureter was diagnosed. All of them 
had sought medical care before being referred to 
our service, but were treated clinically due to lack 
of correct diagnosis. The laparoscopic ureteropy-
eloanastomosis, with preservation of the upper 
moiety, was successful in all our patients, despite 
their age, and we recommend it in the treatment 
of younger children, who are regularly submitted 
to other laparoscopic procedures (6,20).

CONCLUSIONS

 Laparoscopic ureteropyeloanastomosis is 
a feasible treatment for duplex kidneys associ-
ated to a functioning upper moiety. In our series, 
we had a success rate of 100%, without morbidity 
or mortality. It can be considered as an option of 
minimally invasive treatment in cases with upper 
pole preservation.

ABBREVIATIONS

UTI: urinary tract infection
VUR: vesico-ureteral reflux
CT: computerized tomography
IVP: intravenous pyeloghram
OT: operative time
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EDITORIAL COMMENT

 A duplex renal system is one of the most 
common urological anomalies that  would be seen 
in practice. Clinical presentation can be highly var-
ied and management must be tailored case by case. 
Traditionally, a poorly functioning upper pole moi-
ety was dealt by performing a partial nephrectomy 
in an open fashion. Nowadays, many centers utilize 
laparoscopic partial nephrectomy as the treatment 
of choice for managing such cases. However, a chal-

lenging scenario is one where the upper pole moiety 
has clinical significant function and preservation 
is desired. Dr. Hisano and colleagues describe their 
approach of a laparoscopic ureteropyelotomy and 
present data supporting their clinical success. Their 
group has delineated step by step how laparoscopic 
ureteropyelotomy is feasible and an excellent option 
for preserving the upper pole moiety and addressing 
the ectopic ureter. The laparoscopic ureteropyelo-
anastomosis is a technique that one should consider 
for this often seen problem.
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