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CHAPTER 9

Duplicated ureters and renal transplantation: a 
case-control study and review of the literature

V.P. Alberts, R.C. Minnee, K.A.M.I. van der Pant, F.J. Bemelman, P.J. Zondervan, M.P. 
Laguna Pes, and M.M. Idu

ABSTRACT
Complications of the transplant ureter are the most important cause of surgical 
morbidity after renal transplantation. The presence of ureteral duplication in 
the renal graft might result in an increased complication rate. We analyzed our 
data of double-ureter renal transplantations using a case-control study design. 
Additionally, we performed a review of the literature.

From January 1995 to April 2012, 12 patients received a donor kidney with a double 
ureter (0.8%).We created a control group of 24 patients matched in age, sex, donor 
type, and ureteral stenting. Patient charts and surgical reports were reviewed 
retrospectively.

In 7 patients both ureters were separately anastomosed to the bladder. In 4 
patients a common ostium was created. In 1 patient one of the two ureters was 
ligated. No postoperative urologic complications occured. In the single-ureter 
group, the urologic complication rate was 17% (P = 0.71). Mean creatinine levels 
after transplantation were comparable between both groups.

A double-ureter donor kidney is not associated with an increased complication rate 
after renal transplantation and yields equal outcomes as compared to single-ureter 
donor kidneys. We conclude that transplantation of a kidney with a duplicated 
ureter is safe.

Transplantation Proceedings 2013 Nov;45(9):3239-3244
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INTRODUCTION

Ureteral complications are a significant source of morbidity in kidney transplantation, 
with an incidence rate of 2.5% to 27%.1-5Mostly, these complications are due to 
stenosis or leakage of the distal transplant ureter at the site of the ureterovesical 
implantation.2,6 Frequently, this is the result of damage to the ureteral vascularization 
during donor nephrectomy causing a compromised blood supply and subsequent 
ischemia of the distal ureter.7 Transplantation of a kidney with a double ureter may 
increase the risk of urologic complications and therefore some researches have 
expressed reluctance to the transplantation of these kidneys.8-10 Due to persistent 
shortage of donor kidneys, efforts are made to expand the criteria for potential 
organ donors.11,12 The use of donors with relative contraindications, such as obesity, 
glucose intolerance, old age, and anatomical variants, is increasingly pursued. This 
is also the case for kidneys with a double ureter. However, there is no consensus 
in the literature on the optimal way to implant a doubleureter system into the 
bladder. Several studies report various techniques for ureterocystostomy with a 
doubleureter.8,10,13-20 

Our objective is to report our experience with transplantation of kidneys with a 
double ureter at the Academic Medical Center, Amsterdam. We compared patients 
who received a kidney with a double ureter to controls that received a kidney with 
a single ureter. Additionally, we performed a review of the existing literature.

METHODS

From January 1995 to April 2012, 1588 kidney transplantations were performed 
at the Academic Medical Center, Amsterdam. Patient charts and surgical reports 
were reviewed retrospectively. Patients who received a kidney with a double 
ureter were identified and 2 controls per patient were matched by selecting 
the next consecutive patient with the same sex, age (within a range of 10 years 
below and above), donor type, and use of ureteral stent. All transplantations 
were performed by 1 of 7 surgeons through an extraperitoneal approach in 
the iliac fossa, as reported previously.21 The method used to establish urinary 
continuity was either the extravesical ureterocystostomy (Lich-Gregoir) method 
or the intravesical ureterocystostomy (Politano-Leadbetter) method. In the case 
of a duplicated ureter, either a common ostium was created or both ureters were 
separately anastomosed to the bladder. The type of ureterocystostomy depended 
on the personal preference of the surgeon. Until July 2005 all ureter-bladder 
anastomoses were performed without stenting. From July 2005 onward, all renal 
transplant recipients received a 5-day external stented ureterocystostomy. The 
stent (8-French) was introduced into the bladder through a direct suprapubic 
bladder puncture and positioned in the transplant renal pelvis. For living renal 
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transplantations, this protocol was unchanged till the end of the study period. For 
cadaveric renal transplants, this protocol was changed, and from January 2011 till 
the end of the study period, all cadaveric renal transplants received a 6-French JJ 
splint for 6 weeks. Postoperatively all patients had an indwelling bladder catheter. 
The bladder catheter was removed in all patients on day 7, after urinary leakage 
had been excluded by cystography on the same day. All patients were followed 
at our center for at least one year after successful transplantation. After one year, 
patients were referred back to their original referral center. 

Urological complications were defined as any cause leading to the placement of 
a percutaneous nephrostomy catheter or ureteral stent for more than one week or 
when surgical revision of the ureterocystostomy was performed during complete 
follow-up. Urinary tract infections and vesicoureteral reflux were not counted as 
urologic complications.

Statistical analysis
Comparisons of categorical data between the double-ureter group and the single-
ureter group were performed using the χ² test. Continuous data were compared 
with the Mann-Whitney U test. A P value of less than 0.05 was considered statistically 
significant. For statistical analyses, the SPSS software package was used (SPSS 19, 
Chicago, Illinois, USA).

Table 1 Characteristics of cases and controls

Double ureter kidney 
recipient (n = 12)

Single ureter kidney 
recipient (n = 24)

P

Mean age in years (± SD) 49 (± 17) 49 (± 14)

Female sex 6 (50%) 12 (50%)

Mean BMI in kg/m2 (± SD) 25 (± 4) 25 (± 5) 0.87

Diabetes mellitus 1 (8%) 4 (17%) 0.50

Donor type

   Heart beating 2 (17%) 4 (17%)

   Non heart beating 7 (58%) 14 (58%)

   Living 3 (25%) 6 (25%)

Mean duration of surgery, minutes (± SD) 173 (± 48) 195 (± 56) 0.34

Ureteral stent 8 (67%) 16 (67%)

All complications 1 (8%) 6 (25%) 0.23

Urological complications 0 3 (17%) 0.20

Other complications 1 (8%) 3 (17%) 0.71

Mean follow-up in months (± SD) 19 (± 11) 21 (± 20) 0.62

Mean hospital stay in days (± SD) 14 (± 7) 15 (± 7) 0.57

BMI = body mass index, SD = standard deviation
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Literature search
A review of the literature was performed by searching the database PubMed 
for articles reporting kidney transplantation with a double ureter. References of 
selected articles were subsequently screened to find additional articles.

RESULTS

Of all 1588 kidney transplantations performed between January 1995 and April 
2012, 12 patients received a kidney with a double ureter (0.8%). We matched 24 
control patients and found no significant differences in baseline characteristics 
between both groups (Table 1). In the double-ureter group, there were 6 male and 
6 female acceptors with a mean age of 49 years (range 20 to 70 years). The donor 
kidneys were obtained from 3 living and 9 deceased donors. All 3 living donors 
had bilateral ureteral duplication. Two donor kidneys also had a double venous 
system. The ureterovesical anastomosis techniques that were used are presented 
in Table 2. In 7 patients, the double ureter was separately anastomosed to the 
bladder, using 2 submucosal tunnels. This was done using a double extravesical 
Lich-Gregoir technique in 5 patients and using a double intravesical Pollitano-
Leadbetter technique in 2 patients. In 4 patients a common ostium was created 
at the distal end of the double ureter. Subsequently, a single anastomosis to the 
bladder was performed according to the Lich-Gregoir technique. In 8 patients, both 
ureters were stented using 2 stents. There was 1 patient with a concrement in the 
proximal ureter, which could not be removed. This ureter was ligated and only the 
distal ureter was anastomosed to the bladder using the Lich-Gregoir technique. 

Table 2 Ureterocystostomy techniques used in the cohort receiving a kidney with ureter duplicity 

Patient Technique Anastomosis* Stent Complication

1 Separate 2 x PL + None

2 Separate 2 x PL - None

3 Separate 2 x LG - None

4 Separate 2 x LG - Iatrogenic vasectomy

5 Separate 2 x LG + None

6 Separate 2 x LG + None

7 Separate 2 x LG + None

8 Common ostium LG + None

9 Common ostium LG + None

10 Common ostium LG + None

11 Common ostium LG + None

12 One ureter ligated LG - None

 *PL = Politano-Leadbetter, LG = Lich-Gregoir
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In all patients, the arterial and venous anastomoses were performed as usual on 
the iliac vessels. The mean duration of surgery of patients receiving a kidney with 
a double ureter was 173 minutes, compared with 195 minutes in patients who 
received a kidney with a single ureter (P = 0.34). This was 177 minutes for patients 
with a common ostium and 173 minutes for a separate implantation.

Postoperatively, no urologic complications occurred in the double-ureter group. 
In 1 patient, an iatrogenic vasectomy occurred during surgery. In the single-ureter 
group, 6 complications occurred (25%, P = 0.23). Of these 6 complications, there 
were 3 urologic complications (17%, P = 0.20); 2 instances of ureteral obstruction; 
and 1 case of ureteral leakage. The other complications were an ileus, lymphocele, 
and hematoma. Mean creatinine levels after 1 week, 1 month, and 3 months after 
kidney transplantation were comparable between both groups (P = 0.32, P = 0.80, 
and P = 0.82, respectively). Postoperative hospital stay was comparable between 
both groups (P = 0.57). 

Literature search
We have performed a thorough research of existing literature. In total 71 patients 
with double ureters have been described in the literature: 5 in case reports 
and the remaining in small case series. Several methods for implantation of a 
double ureter are described (Table 3). The various techniques can be classified 
into 4 groups: (1) the creation of a common ostium at the distal double ureter, 
which is implanted using a single cystotomy (Figure 1); (2) a single cystotomy 
through which both ureters are introduced and fixed with a single U-stitch 
(Figure 2); (3) a separate implantation of both ureters with 2 introductions to the 
bladder (Figures 3 and 4); or (4) anastomosis of the double ureter to the native 
ureter. Most studies describe the use of a common ostium.10,13,14,19,20,22 This way, 
one submucosal tunnel is made through which both ureters are introduced. 
The common ostium is created either by suturing both distal ureters together 
resulting in one ostium or by creating a double-barreled common ostium.

Figure 1 The common ostium technique
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Table 3 Overview of studies

Study* Year N Follow-
up†

Technique n Stent Urological complications

Leakage Stricture Reflux Total

Ackermann10 1971 1 8 days Common ostium 1 0 1 (100%) 0 0 1 (100%)

Fjeldborg18 1972 2 36 DUU 2 0 0 0 0 0

Barry19 1973 1 4 Common ostium 1 0 0 0 0 0

Conlin14 1994 1 11 Common ostium 1 0 0 0 0 0

Huilgol20 1994 6 12-60 Common ostium 6 0 0 0 0 0

Neulander16 1996 1 1 DUU 1 0 0 0 0 0

Haferkamp8 1999 19 2-218 Common ostium 10 84% 0 1 (10%) 1 (10%) 2 (20%)

Separate 9 0 1 (11%) 1 (11%) 2 (22%)

Nakatani15 2000 1 9 U-stitch 1 0 0 0 0 0

Nagashima17 2003 1 NR Separate 1 0 0 0 0 0

Sulikowski24 2005 12 NR Common ostium 8 100% 3 (38%) 0 2 (25%) 5 (63%)

U-stitch 4 50% 1 (25%) 0 1 (25%) 2 (50%)

Uchida23 2006 3 18-52 U-stitch 3 0 0 0 0 0

Heidari13 2010 12 12-216 Common ostium 12 100% 0 1 (8%) NR 1 (8%)

Alberts 2013 11 29 Common ostium 4 100% 0 0 0 0

Separate 7 57% 0 0 0 0

Total All techniques 71 5 (7%) 3 (4%) 5 (7%) 13 (18%)

Common ostium 43 4 (9%) 2 (5%) 3 (7%) 9 (21%)

Separate 17 0 1 (6%) 1 (6%) 2 (12%)

U-stitch 8 1 (13%) 0 1 (13%) 2 (25%)

DUU 3 0 0 0 0

N = number of transplanted kidneys with double ureter, NR = not reported, DUU = double ureterureterostomy. 
*Haferkamp et al. included 4 patients with en-bloc infant kidney transplantation of which 1 with four ureters. 
†Mean in months, unless otherwise specified

The advantages of this technique are the use of a single cystotomy and 
nondisruption of the shared blood supply. Heidari et al. described an extravesical 
implantation of a double ureter with the creation of a common ostium.13,22 Conlin et 
al, Barry et al, and Huilgol et al. used a double-barreled common ostium.14,19,20 Both 
ureters were spatulated and sutured together at the distal tip to create a double-
barreled ureter. Interrupted fine catgut sutures were then used to complete the 
anastomosis. Ackermann et al. reported a case using the intravesical technique to 
create a similar double-barreled anastomosis.10 

The U-stitch technique for a duplicated ureter was described by two studies from 
the same Japanese research group. They use a single cystotomy to introduce both 
ureters to the bladder, which were subsequently fixed with a single U-stitch.15,23 The 
advantages of this technique are the use of a single cystotomy and the fact that it 
is simple and fast to perform.

One case report by Nagashima et al described the separate technique, using two 
cystotomies. Herein, the double ureter is anastomosed separately to the bladder by 
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Figure 2 The U-stitch technique

using the extravesical method twice, thus creating two submucosal tunnels.17 
Neulander and Kaneti described urinary leakage after a separate extravesical 
implantation of a duplicated ureter, which required surgical intervention.16 
Comparable to the technique described by Neulander and Kaneti, Fjeldborg 
and Kim presented a case report where a double ureter-ureterostomy was used. 
Both ureters of the donor kidney were excised at the ureteropelvic junction and 
anastomosed to the recipients native ureter.18

 

Figure 3 The separate technique using Lich-Gregoir
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Table 4 Pooled analysis of the two most frequently used ureteroneocystostomy techniques 

Complications Common ostium 
(n = 43)

Separate 
(n = 17)

P value

Leakage 4 (9%) 0 0.18

Obstruction 2 (5%) 1 (6%) 0.88

Reflux 3 (7%) 1 (6%) 0.84

Total 9 (21%) 2 (12%) 0.36

We found two studies that compared the creation of a common ostium to the 
U-stitch and the separate ureterocystostomy techniques.8,24 Sulikowski et al. 
described 12 patients receiving a kidney with a double ureter.24 In 8 patients a 
common ostium was created and in 4 patients the U-stitch technique was used. 
There were no differences in the complication rates between both techniques. 
Haferkamp et al. described 19 cases of a double ureter during transplantation.8 
They compared 9 patients who received two separate anastomoses with 10 
patients where a common ostium was created. The complication rate for patients 
who received a kidney with a double ureter was 10.5% and was similar between 
both techniques (11.1% for the separate technique and 10.0% for the common 
ostium technique). This was significantly higher when compared with the urologic 
complication rate of 1.8% in their previously published series of single-ureter 
kidney transplantation.25

In total, we found 71 patients in the literature who received a double-ureter 
donor kidney. The average urologic complication rate was 18%. The two most 
used techniques are the common ostium technique and the separate technique. 
Data of these techniques including data from our population were pooled and a 
meta-analysis was performed to compare the complication rates between both 
techniques (Table 4). Urologic complications occurred more frequently within the 
common ostium group. However, the difference was not significant. Data of the 
other techniques were too small to analyze. 

DISCUSSION

The most common anatomical variant of the upper urinary tract is ureteral 
duplication, found in 0.6% to 1.0% of donor kidneys.26-29 Ureteral duplication occurs 
twice as often in females, is bilateral in 15%, and has an autosomal-dominant 
inheritance.30 The ureter can be either partially or completely duplicated. With a 
partially duplicated ureter, the bifurcation is situated in the upper or mid ureter and 
this usually causes no clinical symptoms. Rarely it results in ureteroureteral reflux. 
Complete ureteral duplication is frequently asymptomatic. However, if symptoms
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Figure 4 The separate technique using Politano-Leadbetter
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are present, these are mostly recurrent urinary tract infections. A duplicated ureter 
can develop ectopiccally and drain into the bladder neck, urethra, or genital 
structures and thus cause incontinence. Also, a double ureter is more susceptible 
to vesicoureteral reflux or obstruction, which may lead to the formation of a 
ureterocele.31

We found a 0.8% incidence of a double ureter during transplantation. This is 
comparable to other studies.27,28 The rate of urologic complications was similar 
to patients who received a kidney with a single ureter. There was no significant 
difference in postoperative kidney function and postoperative hospital stay. Data 
from the literature are comparable to our data.

A review of the literature identified 71 patients who received a kidney transplant 
with a double-ureter donor kidney. The overall combined urologic complication 
rate was 18%. This is higher than the mean incidence of urologic complications after 
renal transplantation in the literature, however it is still within the range of reported 
urologic complications. A meta-analysis of the common ostium technique versus 
the separate technique could not identify any significant differences between 
the techniques. Pooling of the data of these studies has many limitations. The 
lack of comparative studies creates two groups with a presumebly high level of 
heterogeneity. Unfortunately the number of patients who received a double-
ureter donor kidney are small and only two other studies compared two different 
techniques.

The use of ureteral stents varied widely between the studies in the literatures, 
and therefore this might introduce bias. Ureteral stenting is now accepted as a 
successful method to reduce urologic complications in kidney transplantation. For 
kidneys with a double ureter, often two stents are used. To simplify the removal of the 
ureteral stent, Nghiem described a method using a single stent for double ureteral 
stenting in a population of 58 patients with en-bloc infant kidney transplantation.32 
We could not find a study that compared this technique to the use of two separate 
stents. Also, we could not find any report on kidney function after transplantation 
of a kidney with a double-ureter system in the existing literature. In our study, there 
was no difference in creatinine levels up to three months after transplantation 
between the groups with or without a double ureter.

In conclusion, several small case series describe various methods for 
ureterocystostomy in patients receiving a kidney with a double ureter. There is no 
difference in the complication rate between the various techniques, and the rate 
is similar to patients receiving a kidney with a single ureter. A donor kidney with 
a double ureter should be used for transplantation without reluctance, since it 
does not increase the complication rate and has no effect on postoperative kidney 
function.
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