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ABSTRACT

Objectives: urinary fistula is a morbid complication after renal transplantation leading to graft losses and patient death. We
review and update our data on urinary fistula after renal transplantation and the outcome after surgical and conservative
management.
Materials and Methods: the charts of 1046 renal transplants were reviewed. Transplants were performed through an ex-
tended inguinotomy; vascular anastomoses to the iliac vessels and urinary reconstruction accomplished through the Gregoir
technique. Fistulae were diagnosed by urinary leaks through the incision or by the occurrence of a collection in the iliac
fossa. Patient was treated surgically or conservatively according to the characteristics of the fistula and patient clinical
status.
Results: Thirty one fistulae were diagnosed (2.9%). Twenty nine leaks due to ureteral necrosis and 2 due to reimplantation
fault. The incidence of leaks among cadaver and live donor transplants was 3.22% and 2.63%, respectively (p = 0.73).
Among diabetic and non diabetic patients the incidence of urinary leaks was 6.4% and 2.6%, respectively (p = 0.049).
Treatment consisted in anastomosis of the graft ureter or pelvis with the ureter of the recipient in 17 cases with success in
13 (76.5%). Prolonged bladder drainage was employed in 7 cases and the fistula healed in 4 (57%). Ureteral reimplantation
was performed in 3 cases and did not work in any of them. Ureteral ligature plus nephrostomy was employed in two cases
and worked in one (50%). Percutaneous nephrostomy and ureteral stenting with double J catheter were employed in one
case each and worked in both.
Conclusions: The anastomosis of the graft ureter with the ureter of the recipient is a good method for treating urinary
fistulae after renal transplantation when local and systemic conditions are good. Ureteral ligature associated to nephrostomy
should be applied in cases of unfavorable local conditions or clinically unstable patients.
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INTRODUCTION

Since the beginning of renal transplant era,
urological complications have remained an important
source of morbidity and mortality among transplanted
patients. Among urological complications, urinary

leaks, ureteral obstruction and vesico-ureteral reflux
are the most frequent ones. Urinary fistula still leads
to graft losses and deaths in the modern transplant
era. Its incidence has fallen in the last decades and is
nowadays between 2 and 5% (1-3). The morbidity
and mortality also decreased significantly from the
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early 80’s due to an improvement in immunosuppres-
sion protocols using low dose steroids, prompt diag-
nosis and better surgical treatment. Mortality is now
around 8% (4). The number of renal transplant has
increased drastically in our country in the last five
years and the real incidence, the main causes and
outcome of patients with this complication after treat-
ment is unknown. Herein we update our data about
urinary fistulae as well the treatment employed and
its results.

MATERIALS AND METHODS

The charts of patients transplanted between
January 1994 and December 2003 were reviewed. A
total of 1046 renal transplants were performed dur-
ing the study period; 456 grafts (43.6%) were obtained
from live donors and 590 (56.4%) from cadavers.
Nephrectomy in live donors was performed either
laparoscopically or by classic lumbotomy. Cadaveric
kidneys were procured by laparotomy and in situ per-
fusion with Wisconsin or Eurocollins solutions were
employed in all cases.

Renal transplants were performed by the
usual technique; the access to the retroperitoneum was
obtained by an extended inguinotomy. Vascular anas-
tomoses were to the iliac vessels or exceptionally to
the inferior vena cava. Urinary reconstruction was
accomplished by ureteroneocystostomy (Gregoir tech-
nique) in the majority of the cases. A Foley catheter
was used to drain the bladder for 5 days after trans-
plant. Double J stents were used exceptionally when
ureteral or bladder condition was poor. Drains after
transplant were used only if bleeding was present at
the end of the surgery.

Immunosuppression was based in a triple
regimen: cyclosporine or rapamycin, azathioprine or
micophenolate mofetil and prednisone. Induction with
Okt3 (ortoclone), antithimocyte globulin (ATG) or
anti IL-2 (Daclizumab) were used in re-transplants
or in patients with a high panel reactive antibody.
Acute rejection episodes were treated by corticoster-
oids or with immunoglobulins.

Urinary leaks were diagnosed by the occur-
rence of urine extravasations through the surgical

wound, or in the presence of a fluid collection at the
iliac fossa, by the occurrence of intense dysuria or
polaciuria or still, after investigation of unexplained
graft dysfunction. Ultrasound was the initial diagnos-
tic method employed but the diagnosis was confirmed
by cystogram and by fluid analysis when a collection
was present. In some cases a tomography with injec-
tion of iodinated contrast through the Foley catheter
was performed.

Surgical treatment was performed in all pa-
tients except those presenting with minimal extrava-
sation at the ureteral reimplantation site and clini-
cally stable. This group was initially treated by uri-
nary drainage. In cases of unfavorable outcome af-
ter clinical treatment, surgery was indicated. Sur-
gery was the initial aproach for big extravasation or
when leaks arising from the mid or upper ureter were
suspected. We used the same incision of the trans-
plant to access the fistulae. The type of surgical re-
construction was based on the intraoperative evalu-
ation of the extent of the ureteral necrosis and local
and systemic condition of the patient at the time of
surgery. Primary reconstruction with the ureter of
the recipient or a new ureteral reimplantation were
performed preferentially when local and systemic
condition allowed; if local or systemic infection were
present and the patient was clinically unstable an
ureteral ligature associated to a nephrostomy was
performed. Ureteral stenting alone was used excep-
tionally. All patients received prophylactic or thera-
peutic antibiotic according to the antibiogram of the
collected fluid.

Statistical analysis of the data was performed
using Fischer exact test, with p < 0.05 considered sig-
nificant.

RESULTS

One thousand and forty six renal transplants
were performed during the study period; 456 grafts
(43.6%) were obtained from live donors and 590
(56.4%) from cadavers. Mean cold ischemia time was
52 minutes for live donor kidneys (range 30-105 min-
utes) and 18 hours for cadaver donor kidneys (range
10-28 hours). Follow-up ranged from 21 to 118
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months (mean 67.3 months).Thirty one urinary leaks
were diagnosed (2.9%). Nineteen leaks (61.3%) oc-
curred among cadaver donor grafts and 12 (38.7%)
among live donor grafts. The incidence of leaks
among cadaver transplants was 3.22% and among live
donor transplants was 2.63% (p = 0.73). Fistulae were
diagnosed between the first and the 131 postopera-
tive day (mean 28 post operative day). Thirteen fistu-
lae (42%) were diagnosed between the first and the
15th postoperative day and 25 (80%) during the first
month after transplant; patients’ characteristics are
in Table-1.

In 4 of the cases (12.9%) an inferior polar
artery was present in the graft and was preserved or
reconstructed. One patient had an ileal bladder aug-
mentation and another one had a continent reservoir
with a Mitrofanoff catheterization mechanism. Ninety
three patients were diabetic at the time of renal trans-
plantation (8.9%); 6 developed urinary fistulae (6.4%)
compared to 25 non diabetic patients (2.6%) (p =
0.049). Double-J stents were used in 38 transplants;
urinary leaks were observed in 2 of these patients
(5.2%). On the other hand urinary leaks occurred in
29 patients where double J were not used (2.9%) (p =
0.319).

Among 456 grafts from live donors 48
(10.5%) were obtained by laparoscopy; 2 developed
urinary fistula (4.1%); 10 fistulae were found among
408 open nephrectomy donors (2.4%) (p = 0.36).

Fistulae were caused by ischemic ureteral
necrosis in 29 cases (93.5%) and by reimplantation
fault in 2 patients.

Treatment consisted in uretero-ureteric anas-
tomosis with the ureter of the recipient in 17 cases; in
14 cases a termino-lateral anastomosis was performed
and in 3 patients graft ureter was anastomosed
termino-terminally to the ureter of the recipient. A
double-J catheter was used in all patients. Other forms
of treatment comprised bladder drainage through pro-
longed catheterization in seven cases, a new uretero-
neocystostomy over a double-J catheter in three cases,
percutaneous nephrostomy in two cases, ureteral liga-
ture plus nephrostomy and ureteral stenting with
double-J catheter in one case each.

Resolution of the fistulae with one procedure
was accomplished in 20 cases (64.5%). Ureteral anas-
tomosis with the ureter of the recipient was effective
as an unique procedure in 13 cases (76.4%), bladder
drainage in 4 (57%), percutaneous nephrostomy in 1
(50%), ureteral ligature plus nephrostomy and double
J stenting in one case each (100%) and ureteroneo-
cystostomy did not work in any of the 3 cases where
they were employed (Table-2).

Eleven failures occurred and were treated
surgically; treatment options comprised new anasto-
mosis with the ureter of the recipient (6 cases), liga-
ture of the ureter associated to a nephrostomy (2
cases), double J stenting (one case), ureter

Table 1 – Characteristics of transplanted patients with urinary fistula.

Patients                 31

Male / Female 19 / 12
Age - range / mean / median (years) 14-63 / 40.6 / 40
Period of dialysis- range / mean (months) 2-184 / 55.4
Primary renal disease chronic glomerulonephritis = 8

diabetes mellitus = 6
systemic arterial hypertension = 4
vesicoureteral reflux / chronic pyelonephritis = 4
systemic lupus eritematous = 3
focal segmental glomerulosclerosis = 3
membranoproliferative glomerulonephritis = 1
amiloidosis = 1
Ig A nephropathy = 1

Donor cadaver / Live 19 / 12
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reimplantation (one case) and nephrectomy. Addition-
ally a nephrectomy of a thrombosed kidney was per-
formed. Three cases needed a third procedure to heal
the fistula. This way, 64.5% of the urinary fistulae
were resolved with one procedure, 90% with two pro-
cedures and 10% needed more than two procedures
to heal.

One patient lost his graft due to venous throm-
bosis after the surgery for correction of a urinary fis-
tula; 6 other patients lost their kidneys during fol-
low- up: 5 due to chronic nephropathy and one due to
humoral rejection. At the end of the study period, 17
kidneys were functioning (55%).

Five patients died during the study period
(16.1%). Two patients died due to infectious compli-
cations and sepsis (6.4%) directly related to the uri-
nary leakage or due to its treatment; three other pa-
tients died of non related causes (one from a laryn-
geal tumor, one from pneumonia and one from cere-
bral ischemia).

DISCUSSION

Thanks to government policy the number of
solid organs transplants experienced an expressive
increase in our country in the last five years. This
fact has also provoked an increase in the number of
procurement and transplantation teams. Urinary fis-
tula is not any more a frequent problem but continues
to occur and may represent a morbid complication.
Urinary fistulae arise frequently due to technical prob-
lems, during procurement or transplant surgery. Ure-

teral necrosis due to ischemia is the most frequent
cause and can be occasioned during organ retrieval
or implantation when extensive ureteral dissection
lead to blood supply damage and consequently to or-
gan necrosis (2,4-6). Ureteral necrosis was also the
most frequent cause of fistulae in our casuistic, re-
sponding to 93.5% of all cases. Several other risk fac-
tors for the development of urinary fistulae have been
mentioned: recipient’s age, number of renal arteries,
site of arterial anastomosis, type of donor, the occur-
rence of acute rejection episodes, type of urinary re-
construction, bladder problems, immunosuppressive
regimen (4,7-10). Among them, recipients age < 10
years, use of uretero-ureteric anastomosis and the use
of high dose steroids are considered independent risk
factors (7). In this series, leaks were more frequent
among cadaver donor recipients and significantly
more common among diabetic patients at the time of
transplantation. Laparoscopic nephrectomy did not
increase significantly the occurrence of urinary leaks.

Extravesical ureteroneocystostomy has
proved to be easier and with a low incidence of com-
plications (8,11). Routine ureteral stenting does not
reduce significantly the incidence of urinary fistulae
and its use is recommended only in special cases (con-
tracted bladder, difficult anastomosis) (8,11). In our
center the modified Gregoir technique has been the
procedure of choice in the last 35 years and the inci-
dence of ureteral complications has been low.

Early aggressive management is the key to
prevent graft losses and reduces mortality (3,4). Many
options for urinary fistula management have been
described with different rates of success: ureteral liga-

Table 2 – Treatment employed in urinary fistula.

First Treatment N     %        Resolution
N   %

Uretero-ureterostomy with ureter of recipient 17 054.8 13 076.5
Bladder drainage 07 025.8 04 057
Ureteral reimplantation 03 009.7              zero
Percutaneous nephrostomy 02 006.4 01 050
Ureteral ligature + nephrostomy 01 003.2 01 100
Ureteral ligature + double J stenting 01 003.2 01 100
Total 31 100 20 064.5
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ture and nephrostomy, ureteroureterostomy,
pyeloureterostomy, ureteroneocystostomy, percutane-
ous nephrostomy associated to ureteral stenting, pro-
longed vesical drainage (4,7-9,11). Percutaneous tech-
niques like nephrostomy associated to antegrade ure-
teral stenting works in 40% of a much selected group
of patients presenting with small fistulae from the
distal ureter (8). Prolonged bladder drainage is indi-
cated for small fistulae arising from the reimplantation
site in clinically stable patients and in our hands a
50% of good results was obtained. Early open sur-
gery is our preferred approach. Our policy is to per-
form primary urinary tract reconstruction whenever
local and systemic condition allows. Termino-lateral
anastomosis of the graft ureter or pelvis with the ure-
ter of the recipient has been our preferred technique
for the correction of urinary leaks; we obtained 77%
success with this method, compatible with the results
published in other studies (11,12). Some groups use
termino-terminal anastomosis with the ureter of the
recipient (11) with good results but we observed two
cases ureterohydronephrosis of the native kidney af-
ter ligation of the ureter for reconstruction after renal
transplantation who required nephrectomy. Uretero-
neocystostomy is used for reimplantation defects or
for small distal ureteral necrosis and in our hands
failed in all cases due to necrosis extension or in-
complete ureteral and bladder wall resection during
surgery. Although it did not work in this series, ure-
teral reimplantation remains an important option for
urinary fistulae management. Ureteral ligature and
nephrostomy is performed when there is gross infec-
tion of the fossa or when the patient presents in sep-
sis. According to this policy, a 65% of resolution was
obtained with one procedure and 90% with 2 proce-
dures. Ten patients needed a second procedure due to
recurrence of the leakage. Recurrences were due to
insufficient ureter resection, leaving an ischemic
stump extension of the process after the surgery or
inadequate anastomosis. We always leave a double J
stent in these cases in order to reduce recurrences but
stents do not work if the necrosis extends. Recurrences
were always managed surgically and an anastomosis
with the ureter of the recipient was the first choice.
In one case the local condition was unfavorable and
ureteral ligature with nephrostomy was performed.

Some patients needed a third procedure due to a new
recurrence showing that the necrosis can extend after
surgery and that extensive resection of the ureter is
frequently necessary. Additionally we should say that
it was not the aim of this paper to compare all the
techniques employed for treating urinary leaks in this
group of patients because this is a retrospective study,
not designed for this kind of comparison; overall, this
is an heterogeneous group of patients.

Mortality directly related to the fistula or to
its correction was high in the early transplantation
era (13) and nowadays is reported to range from 0
to 8% (11); in our series it was 6.4%. These better
results are due to an earlier and more aggressive ap-
proach, reduction in the amount of corticosteroids
in the immunosuppressive regimen and to better an-
tibiotics and clinical support. The increase in the
experience with these cases can still improve such
results.

CONCLUSIONS

In this retrospective evaluation urinary fistu-
lae were more common among cadaver donor and
diabetic recipients. The use double J stents did not
reduce significantly the incidence of urinary leaks.
Primary anastomosis of the graft ureter or pelvis to
the ureter of the recipient was a good method for treat-
ing urinary fistulae when local and systemic condi-
tions were good. Ureteral ligature associated to
nephrostomy can be used when local or patient clini-
cal condition is unfavorable.
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pies (1). Urinary fistulae are considered early com-
plications of transplantation. They occur in 3-5% of
cases in which no double-J stent has been used (2).
Preservation of accessory arteries to the lower por-
tion of the kidney is important, as they may consti-
tute the blood supply of this segment of the collect-
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ing system or ureter. Their ligation may lead to ne-
crosis and urinary fistulae (1,2). Urinary fistulae can
occur also on bladder or calyx due to a closure that is
not watertight or to necrosis by ligature of a polar
artery respectively (2). Furthermore, European Urol-
ogy Guidelines on Renal Transplantation Committee
recommends to use a short ureter and keep the peri-
ureteral fat around the hilus and ureteral vessels and
to insert a prophylactic double J-stent and a bladder
catheter (2). With regards to treatment, ureteral fistu-
lae can be treated by open surgery or by percutane-
ous approach. In open surgery option, the ureter is
re-cut and a double-J stented, uretero-ureteral anas-
tomosis is made using the patient’s original ureter. In
case of percutaneous treatment, where it is possible
to localize the fistula, it is worth trying nephrostomy
and/or bladder catheter and double-J stent. Bladder
fistulae can be treated by suprapubic or transurethral
catheter. Caliceal fistulae are treated by nephrostomy
or bladder catheter and double-J-stent. If this fails,
polar nephrectomy can be tried.

The authors retrospectively report their ex-
perience and the data about urinary fistulas and the
outcome after surgical and conservative management.
They report to employ ureteral stent exceptionally at
the surgeon discretion during transplantation. In the
authors’ opinion, routine ureteral stenting does not
reduce significantly the incidence of urinary fistulas
and its use is recommended only in special cases.

In our experience, although the double-J
stent appeared to us to be a valid aid to guarantee
the anastomosis patency in the first days immedi-
ately after the transplantation, it did not play a defi-
nite role.

Nevertheless, in a recent review Wilson et
al. (3) performed a meta-analysis to examine the ben-
efits and harms of routine ureteric stenting to prevent
urological complications in kidney transplant recipi-
ents. The results of this review suggest that prophy-
lactic stenting reduces the incidence of major uro-
logical complications and should be recommended
on the basis of currently available randomized con-
trolled trials (3).
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