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Urologic Complications After Transplantation of Kidneys With
Duplicated Ureter: A Retrospective Study
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ABSTRACT

Background. Duplication of ureters is a common anatomic abnormality and occurs in
0.7% to 1% of the general population. In this article we focus on the safety of using of
kidneys with complete ureteral duplication, provided no hydronephrosis or ureterocele was
present in the donor.

Methods. From 1998 to March 2018 there were 1965 kidneys transplanted at our insti-
tution, including 27 kidneys with duplicated ureter, which corresponds to incidence of
1.4%. Patients’ medical records, surgery protocols, and Poltransplant registries were
searched for urinary complications.

Results. In the double ureter group, urologic complications occurred in 4 patients
(15.4%). Similarly, severe urinary complications developed in 4 patients from the control

group (17.4%).

Conclusions.
feasible procedure.

Transplantation of kidneys with duplicated ureters appears to be a safe and

UPLICATION of ureters is a common anatomic
abnormality and occurs in 0.7% to 1% of the general
population [1,2]. It is almost twice as common in women [3],
although overrepresentation because of more frequent uri-
nary tract infections and diagnostic ultrasonography is
likely. Complete duplication is associated with vesicoure-
teral reflux, ectopic ureteral insertion, and ectopic ureter-
ocele [4]. Reflux affects lower pole and upper pole ectopias
of the kidney. Incomplete duplication is usually accompa-
nied by uretero-ureteral reflux or lower kidney pole pelvic
junction obstruction. Because partial hydronephrosis or
recurrent urinary tract infections may result [5], kidney
donors with this congenital anomaly are probably under-
used, although exact data are missing. With 84,000 trans-
plants performed worldwide according to the Global
Observatory on Donation and Transplantation in 2015 [6],
with much higher prevalence in persons of white race,
approximately 160 kidneys with duplicated ureter are
transplanted each year.
In this article we focus on the safety of use of kidneys with
complete ureteral duplication, provided no hydronephrosis
or ureterocele was present in the donor.
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PATIENTS AND METHODS

From 1998 to March 2018 there were 1965 kidneys transplanted at
our institution, including 27 kidneys with duplicated ureter, which
corresponds to incidence of 1.4%. Two grafts were obtained from
living donors; the remaining 25 came from brain-dead donors
(1 donor had bilateral duplication of ureters). One transplantation
from a living donor was lost from follow-up and was excluded from
the study. Patients who received contralateral kidney with single
ureter from the same donor served as a control group (n = 23).
Study group and control characteristics are shown in Table 1.

Surgical Technique

All ureters were anastomosed separately, excluding 1 patient who
had 1 ureter anastomosed to the bladder and the other (because of
insufficient length) to the recipient’s native ureter (ureter-
oureterostomy). Prior to anastomosis, the bladder was filled with
300 mL of saline to help with identification. Then the bladder wall
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Table 1. Characteristics of Study and Control Group
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Double-Ureter Kidney

Single-Ureter Kidney

Recipient (n = 26) Recipient (n = 23) P Value

Female sex, No. (%) 10 (38.46) 7 (30.43) .57
Age, mean (SD), y 46.15 (13.17) 47.69 (14.51) 7
Second KTx, No. (%) 3 (11.54) 1 (4.35) .36
Pre-emptive recipient, No. (%) 2 (7.69) 1(4.35) .63
Causes of kidney failure, No. (%) 2

Kidney stone disease 2 (7.69) 0(0)

Hypertension 1 (3.85) 1 (4.35)

Unknown 6 (23.08) 12 (52.17)

Chronic glomerulonephritis 12 (46.15) 4 (17.39)

Polycystic kidney disease 2 (7.69) 3 (13.04)

Diabetes 2 (7.69) 3 (13.04)

Toxicity 1(3.85) 0(0)
Transplantation from living kidney donor, No. (%) 1(3.85) 0(0) .37
CIT, mean (SD), min 1558.27 (633.22) 1545.61 (681.58) .95
Storage method, No. (%) .54

Cold storage 17 (65.38) 13 (566.52)

Machine perfusion 9 (34.62) 10 (43.48)
Anastomosis time, mean (SD), min 34.85 (12.98) 34.87 (9.97) .93
Ureterovesical anastomosis type, No. (%) .57

MacKinnon 20 (76.92) 16 (69.57)

Lich-Gregoir 6 (23.08) 7 (30.43)
Double J stent implantation 12 (46.15) 5 (21.74) .08

Abbreviations: CIT, cold ischemia time; KTx, kidney transplantation; SD, standard deviation.

was incised with electrocautery. Two anastomosis techniques, Lich-
Gregoir (n = 13) or MacKinnon (n = 36) were used according to
surgeon preference [7]. Lich-Gregoir technique uses a running
suture and is believed to have some antireflux properties [8-11].
MacKinnon is a modification of the U technique and was used most
often in our department until 2015 [12,13]. In selected cases JJ stent
was implanted at the surgeon’s discretion to prevent ureterovesical
junction from stricture or leakage [14,15].

Patients’ medical records, surgery protocols, and Poltransplant
registries were searched for urinary complications (ie, anastomotic
leakage or stenosis). Serious adverse events (lymphocoele, hemor-
rhage) requiring surgery were noted. The % test, Kruskal-Wallis
test, and unpaired ¢ test were used for statistical analysis when
appropriate.

RESULTS

In the double ureter group, urologic complications occurred
in 4 patients (15.4%). One patient was diagnosed as having
minor urinary leakage 10 days after surgery, and conservative
treatment was effective. Another had dehiscence of both
vesicoureteral anastomoses, and reoperation with recon-
struction was needed. Two additional patients had symp-
tomatic severe urinary tract infection caused by Enterococcus
faecalis and Escherichia coli. Similarly, severe urinary com-
plications developed in 4 patients from the control group
(17.4%, P = .85). One patient had symptomatic urinary
anastomosis stricture and required reanastomosis with 8F JJ
ureteral stent. Another patient needed surgery for laceration
of the ureter wall distal to its critical stricture (both lesions
indicating ureteral ischemia).Two patients had urinary tract
infection complicating benign stenosis of the ureter with
minor ureterocele and hydronephrosis and were treated with

antibiotics. Delayed graft function occurred in 3.85% of
patients from the study group and in 4.35% of patients from
the control group (P = .95). Biopsy-confirmed T-cell-
mediated transplant rejection was diagnosed in 7.7% of
patients in the double ureter group and in 8.7% of the control
group (P = .92). Other serious complications that required
surgical treatment occurred in 15.4% of the study group and
in 4.4% of the control group (P = .21). In a group with a
duplicated ureter, 1 patient died because of septic shock. In
another case, hemorrhage from the renal artery occurred in
the postoperative period; the patient required immediate
reoperation. Despite these efforts, 1 week after the reoper-
ation the patient had septic bleeding that lead to loss of the
graft. One hematoma infection had to be treated operatively.
In 1 case, leak in the ureterovesical anastomosis was sus-
pected, and the patient underwent reoperation during which
primary diagnosis was dismissed and the fenestration of the
lymphocele was performed. One patient from the control
group experienced acute glomerulonephritis of the trans-
planted kidney and urinary tract infection, but it was treated
conservatively with success.

DISCUSSION

Duplication of the ureters is the most common anatomic
abnormality of the upper urinary tract [1,2]. Complete
duplication of the ureters is asymptomatic in the majority of
cases and can be found unexpectedly during organ pro-
curement [3]. Sometimes it is discovered on preparation of
the kidney for transplantation on the back table, with
limited time for assessment and decision-making. Our study
shows that the risk associated with transplantation of such a
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kidney is similar to transplantation of a standard graft
without anatomic anomalies. Diameter of the duplicated
ureter is usually smaller, and, hence, the surgeon is more
prone to leave a pigtail or JJ stent securing the anastomosis.

We observed no difference in delayed graft function or
transplant rejections. However, serious complications (eg,
lymphocele or bleeding) occurred significantly more often
and a role of cumbersome anatomy is likely.

Alberts et al [3] conducted a retrospective study in 12
patients who received transplants with duplicated ureters
and a control group. They implanted the ureters to the
urinary bladder separately or they created a common
ostium. No difference in urinary complication rate between
study and control group was seen. Sulikowski et al [16] also
created a common ostium for both ureters and additionally
used 2 JJ stents to stent ureterovesical anastomosis. In 12
patients with duplicated ureters, the procedure was
assessed as safe and effective. Lasaponara [17] assessed the
risk of urologic complications in 12 transplanted kidneys
with complete ureteral duplication and concluded it was
equal to anatomically typical kidney. However, they
recorded more urinary tract infections. Ghazanfar et al
[18] conducted a multicenter study (in 2 institutions) in 76
double ureter renal transplants and confirmed that, irre-
spective of the technique of implantation, there is no
additional risk associated with transplantation of double
ureter kidneys. Heidari et al [19] described their experi-
ence with 12 patients who received kidneys with double
ureters. Distal ends of the ureters were anastomosed to
each other before ureteroneocystostomy was formed. They
concluded that this procedure is feasible and repeatable
and can be performed without increased risk of ureteral
complications. Haferkamp et al [20] described their expe-
rience with 19 patients. In 9 patients, ureters were
implanted separately; in the remaining 10, ureters were
sutured together prior to implantation to the bladder. Two
of the patients developed stenosis of 1 of the ureters;
another 2 were diagnosed as having vesicoureteral reflux.
Authors concluded that presence of multiple ureters does
in fact increase complication rate. They emphasized that
having the ureters anastomosed into common orifice
before implantation to the bladder is a superior technique.
According to Giakoustidis et al [21], implantation of the JJ
stent does not prevent complications in the group with
double ureters compared with the control group. Double J
stents should be used only to treat urologic complications,
rather than being a routine way of prevention. If we
implant 2 JJ stents to the transplanted kidney with dupli-
cated ureters, it is crucial to note this fact very carefully in
medical history, bearing in mind that in the future, both of
the stents must be removed.

CONCLUSION

Transplantation of kidneys with duplicated ureters ap-
pears to be a safe and feasible procedure. It seems that
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the risk of ureteral complications is not increased. Taking
into consideration the huge need for organs for trans-
plantation, kidneys with duplicated ureters should not be
discarded.
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