ORIGINAL ARTICLE

Transplant International ISSN 0934-0874

Is a selective splinted ureterocystostomy protocol
feasible in renal transplantation? An analysis of 475 renal

transplantations

Robert C. Minnee,’ Susanto Surachno,? Cees Kox,' Ineke J. M. ten Berge,” Daniel C. Aronson>

and Mirza M. Idu’

1 Department of Vascular and Transplant Surgery, Academic Medical Center, Amsterdam, The Netherlands
2 Department of Internal Medicine, Academic Medical Center, Amsterdam, The Netherlands
3 Department of Pediatric Surgery, Academic Medical Center, Amsterdam, The Netherlands

Keywords
renal transplantation, splint,
ureterocystostomy, urological complications.

Correspondence

Dr. Mirza M. Idu, Department of Vascular and
Transplant Surgery, Academic Medical Center,
Meibergdreef 9, 1105 AZ Amsterdam, The
Netherlands. Tel.: +31 20 5667832; fax: +31
20 5669432; e-mail: m.m.idu@amc.uva.nl

Received: 26 November 2005
Revision requested: 30 December 2005
Accepted: 18 February 2006

doi:10.1111/.1432-2277.2006.00313.x

Introduction

Summary

Routine splinting of the ureterocystostomy during renal transplantation lowers
the urological complication rate but increases patient’s morbidity. The number
needed to treat to prevent one urological complication is high. The aim of this
study was to identify risk factors, which can be used in the implementation of
a selective splinting ureterocystostomy protocol. Retrospective analysis of 475
consecutive renal transplantations performed between January 1999 and
December 2004. Donor, surgical-technical and recipient factors were assessed.
Urological complications occurred in 62 (13%) patients. In 29 of these 62
patients (6.1%), only a temporary percutaneous nephrostomy catheter was
necessary and in 33 (6.9%) surgical revision was required. Episodes of acute
rejection and delayed graft function were identified as the only independent
risk factors for a urological complication: odds ratio 2.62 [95% confidence
interval: (CI) 1.38-4.97] and 2.22 (95% CI: 1.14-4.33), respectively. None of
the risk factors for urological complications after renal transplantation that are
known at the time of performing the ureterocystostomy are useful for the
implementation of a selective splinting protocol.

significantly lower urological complication rate on com-
parison with non-splinted ureterocystostomy. However,

Despite meticulous surgical technique and improved
immunosuppression therapy, urological complications
continue to result in morbidity and occasional mortality
after renal transplantation. The incidence of urological
complications ranges from 2.5% to 30% [1-7]. The
two major urological complications after renal trans-
plantation are urinary leakage and obstruction often
located at the ureterovesical junction or in the distal
transplant ureter. Urological complications increase the
length of hospitalization as well as costs, and may
threaten transplant outcome. Over recent years, there
has been debate as to whether splinting the ureterocys-
tostomy results in a reduced postoperative urological
complication rate. Two recent meta-analyses have dem-
onstrated that splinting a ureterocystostomy leads to a

the number needed to treat (NNT) with a routine
splinting protocol in order to prevent one urological
complication was high, ranging from 10 to 30. In addi-
tion, routine splinting leads to a higher urinary tract
infection rate [8,9].

We performed a retrospective analysis to investigate the
frequency and occurrence of urological complications
after renal transplantation using a non-splinted uretero-
cystostomy policy. The aim of our study was to identify
potential risk factors, which at the time of performing the
ureterocystostomy could be used to effectively identify
patients at high risk of urological complications. These
data could then be used to introduce a protocol of select-
ive splinting of the ureterocystostomy intended to lower
the NNT.
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Patients and methods

Between January 1999 and December 2004, 475 consecu-
tive renal transplantations (339 cadaveric- and 136 living
donors) were performed at the Academic Medical Center,
Amsterdam. Recipient median age was 44 years (range
4-75 years). All transplants were single renal transplanta-
tions and were performed by a group of seven surgeons
using the extraperitoneal approach in the iliac fossa. The
method used to establish urinary continuity was either
the extravesical ureterocystostomy (Lich-Gregoir tech-
nique in 352 patients) or the intravesical ureterocystosto-
my (Politano-Leadbetter technique in 123 patients). The
type of ureterocystostomy depended on the personal pref-
erence of the surgeon. All patients had an indwelling
bladder catheter for 5-7 days postoperatively, which was
removed after cystography had excluded urinary leakage.
All patients were followed up at our center for at least
1 year after successful transplantation. Immunosuppres-
sive therapy consisted of prednisone, a calcineurin inhib-
itor and mycophenolate mofetil. Recipients of a living
donor kidney also received prophylactic anti-CD25
monoclonal antibody (basiliximab, Novartis BV, Arnhem,
The Netherlands). From 2003, all patients were treated
with prednisone, a calcineurin inhibitor, mycophenolate
mofetil and basiliximab. Episodes of acute rejection were
treated with pulsed doses of methylprednisolone. Renal
transplant function was monitored by serial measurement
of serum and urine creatinine, urinary output and reno-
graphy. Delayed graft function was defined as the need
for dialysis within the first postoperative week.

A urological complication was defined as any urinary
fistula (leakage), ureteral obstruction and clots in the
ureter or bladder requiring treatment. Urinary tract infec-
tions and vesicoureteral reflux were not counted as uro-
logical complications. If indicated, a percutaneous
nephrostomy catheter was inserted and an antegrade pye-
lography was performed. The nephrostomy catheter was
left in place to maintain renal excretory function. If urin-
ary obstruction persisted despite the percutaneous neph-
rostomy catheter, an operative reconstruction was usually
performed 3-6 months later. If there was dehiscence of
the ureterocystostomy during the first few postoperative
days, an operative revision of the urinary anastomosis
was performed without delay.

Statistical analysis

Univariate and multivariate logistic regression analysis
was performed to identify independent risk factors for
urological complication. Multivariate logistic regression
analysis was performed on all factors with a P-value of
<0.20 in the univariate analysis. The chi-squared test was
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used to analyze discrete data between groups. Survival
analysis was performed by the Kaplan—Meier technique
and the log-rank test. A P-value of <0.05 was considered
statistically significant. Statistical analysis was done using
spss® version 11.5 (SPSS, Chicago, IL, USA).

Results

Of the 475 consecutive renal transplantation procedures,
62 developed a urological complication (13.1%). These
included 34 ureteral strictures, 16 ureteral strictures and
leakage, 11 ureteral leaks and one blood clot in the blad-
der. In 29 of these 62 (6.1%) patients, the urological
complication was managed with a temporary percutane-
ous nephrostomy catheter only. In the remaining 33
patients (6.9%), surgical revision was necessary to correct
the urological complication. Of this surgical group of 33
patients, 26 patients (79%) had a percutaneous nephros-
tomy catheter in place prior to revision.

The time to onset of the urological complication is
shown in Fig. 1. Fifty percent of all urological complica-
tions occurred within the first two postoperative weeks
and 73% within the first postoperative month.

The occurrence of urological complications was corre-
lated with several donor, surgical-technical and recipient
risk factors (Table 1). Donor age, episodes of acute rejec-
tion, and delayed graft function were significantly correla-
ted with the occurrence of a urological complication on
univariate analysis. Multivariate analysis (Table 1) identi-
fied acute rejection (odds ratio 2.62, 95% CI: 1.38-4.94,
P =0.003) and delayed graft function (odds ratio 2.22,
95% CI: 1.14-4.33, P = 0.02) as the only significant inde-
pendent risk factors for urological complications. There
was no significant difference in the urological complica-
tion rate between cadaveric (13.6%) and living donor
(11.8%) renal transplantation (P = 0.71). Although the
urological complication rate between surgeons varied
from 6.1% to 19.4%, there was no statistical significance
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Figure 1 Time interval between the operation and occurrence of the
urological complication in the postoperative period.
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Table 1. Univariate and multivariate analysis of risk factors for urological complications.

No of Urological Univariate analysis Multivariate analysis
patients complication
(n = 475) (n =62)* Odds ratiot P Odds ratiot P
Recipient female sex 190 21 (11.1) 0.74 (0.42-1.30) 0.36
Living donor 136 16 (11.8) 0.85 (0.46-1.56) 0.71
Donor age (years)
<18 27 2 (4.0) 0.54 (0.12-2.34) 0.59
18-50 200 13 (6.5) 0.30 (0.15-0.58) <0.001 1.14 (0.23-5.77) 0.87
>50 162 34 (21.0) 3.75 (1.97-7.16) <0.001 3.90 (0.82-18.56) 0.09
Recipient age (years)
<18 35 5(14.3) 1.12 (0.42-3.00) 0.82
18-50 244 34 (13.9) 1.17 (0.69-2.01) 0.65
>50 196 23 (11.7) 0.82 (0.47-1.42) 0.56
Recipient with diabetes 36 3(8.3) 0.59 (0.17-1.97) 0.39
Vascular anastomosis >45 min 42 7 (16.7) 1.45 (0.60-3.51) 0.57
Cold ischemic period >24 h 90 12 (13.3) 1.10 (0.55-2.21) 0.94
Concomitant vascular reconstruction
Arterial and/or venous 115 15 (13.0) 1.00 (0.54-1.86) 0.99
Arterial 68 7 (10.3) 0.73 (0.32-1.69) 0.47
Venous 54 9(16.7) 1.39 (0.64-3.00) 0.4
Lower pole art.# 38 8 (21.1) 1.90 (0.82-4.34) 0.13 1.82 (0.55-6.04) 0.33
Ligation lower pole art.§ 8 3 (37.5) 4.15 (0.97-17.82) 0.06 1.10 (0.16-7.72) 0.93
Extravesical ureterocystostomy 352 44 (12.5) 0.83 (0.46-1.51) 0.65
Intravesical ureterocystostomy 123 18 (14.6) 1.20 (0.67-2.17) 0.55
Surgeon
1 67 12 (17.9) 1.56 (0.78-3.12) 0.21
2 47 7 (14.9) 1.19 (0.51-2.78) 0.69
3 31 6 (19.4) 1.67 (0.65-4.23) 0.29
4 113 10 (8.8) 0.58 (0.28-1.18) 0.13 0.46 (0.21-1.05) 0.06
5 96 12 (12.5) 0.94 (0.48-1.84) 0.86
6 49 3(6.1) 0.41 (0.12-1.35) 0.14 0.35 (0.10-1.28) 0.11
7 72 12 (16.7) 1.41 (0.71-2.81) 0.33
Acute rejection 158 30 (19.0) 2.09 (1.22-3.58) 0.01 2.62 (1.38-4.97) 0.003
Delayed graft function 14 23 (20.2) 2.09 (1.19-3.67) 0.02 2.22 (1.14-4.33) 0.02

Values in parentheses are *percentages or T 95 per cent confidence intervals.

$A lower pole artery was present (30 revascularized and 8 ligated).
§ligation of a lower pole artery which could not be revascularized.

(P =0.29). The urological complication rates of the
intra- or extravesical ureterocystostomy were 14.6% and
12.5%, respectively, which was not statistically significant
(P = 0.65). Concomitant vascular reconstruction per-
formed during the implantation had no significant effect
on the occurrence of urological complications. The pres-
ence of a lower pole artery in the donor kidney was
shown to lead to an increased incidence of urological
complications especially if revascularization was not poss-
ible. However, multivariate analyses did not show it to be
an independent risk-factor for urological complications.
Of the 62 grafts with an accompanying urological com-
plication, seven were lost within the first postoperative
year. The causes of graft loss were: two acute rejections,
two instances of sepsis, one infected hematoma, one renal
artery thrombus and one of unknown origin. The

1-month and 1-year graft survival rates in patients with-
out urological complications were 98% and 92%, respect-
ively, compared with 92% and 86% in patients with
urological complications. The 1-year survival rate of
patients with and without urological complications was
95% and 97%, respectively. The occurrence of a urologi-
cal complication had no significant effect on the graft

(P = 0.23) or patient (P = 0.87) 1-year survival rate.

Discussion

Of all the pre-, peri- and postoperative factors analyzed
in our study, only acute rejection and delayed graft func-
tion were significantly correlated with the occurrence of a
urological complication. Our overall urological complica-
tion rate was 13%, and our surgical revision rate for
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urological complications was 6.1%. These results are con-
sistent with recent and larger series [10-13]. Classically,
the two major etiological factors for urological complica-
tions after renal transplantation are surgical-technical fac-
tors and distal transplant ureteric ischemia. Surgical-
technical factors include poor harvesting and ureterocys-
tostomy techniques. The preservation of the periureteral
vessels and fat, the reduction of ureteral length, avoiding
large incisions in the bladder, avoiding external ureteral
compression by the vas deferens, and creating a water-
tight urinary anastomosis all decrease the incidence of
urological complications [14].

In addition, high-dose steroids as were used in the
precyclosporine period are associated with an increased
urological complication rate [15].

Periureteral fat, ureter length, intraoperative problems
and various bladder characteristics also influence the
occurrence of urological complications. However, as these
variables are difficult to quantify consistently in a retro-
spective study, we were unable to include them in our
retrospective analysis as reliable quantification was not
possible.

Diabetes was present in 8.3% of our recipients, but it
was not correlated with the occurrence of urological com-
plications.

Distal transplant ureter ischemia can occur if circula-
tion to the lower pole is compromized. Our study showed
that that the presence of a lower pole artery, especially if
it could not be revascularized, led to an increased urolog-
ical complication rate. Because of the small numbers, the
lower pole artery failed to reach statistical significance in
the multivariate analysis. Despite this, every effort should
be made to revascularize the lower pole artery when pre-
sent.

Ultrasonography and radioisotope scanning are usually
the first imaging modalities to be employed in renal
transplant dysfunction [16,17]. If these studies reveal a
ureteral leak or obstruction, the insertion of a percuta-
neous nephrostomy catheter and subsequent antegrade
pyelography is a practical way of managing this problem
[18-20]. Although introducing a percutaneous nephros-
tomy catheter is an important step in this situation,
some authors assert that it rarely cures the problem on
its own [18,20]. Our results contradict this, as, in 29 of
the 62 patients (47%) with a urological complication,
the temporary placement of a percutaneous nephrostomy
catheter alone was sufficient to treat it successfully.
These stenoses were probably caused by postoperative
edema or were a temporary effect of an acute rejection
on the ureter. If antegrade pyelography showed the
obstruction to be persistent, then we chose to perform
the necessary surgical revision. The majority of urologi-
cal complications occur soon after transplantation. Previ-
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ous reports have indicated that all urine leakages and
most ureter strictures occur within 1 year after trans-
plantation [21,22]. In our study, 50% of all urological
complications occurred within 2 weeks and 73% at
1 month after transplantation.

Some studies have emphasized the role of acute rejec-
tion in causing urological complications [23,24]. Our
findings support these results, as acute rejection was also
shown to be an independent risk factor for urological
complications in our study. It can be speculated that our
study shows a correlation between acute rejection and the
presence of a delayed graft function, as it is known that
the presence of delayed graft function increases the risk of
acute rejection [25].

Although the presence of a urological complication
resulted in considerable morbidity, it had no significant
effect on the 1-year graft or patient survival in our study.
Van Roijen et al. reported that patients presenting with
urological complications may have a higher probability of
long-term graft survival because diagnosis of the compli-
cation is in itself an indication that they have a function-
ing graft [26].

The proposed benefits of a splinted anastomosis
include continuous decompression of the ureter to avoid
anastomotic tension, maintenance of the ureter in a
more linear alignment to avoid kinking, and protection
from ureteral narrowing or postoperative luminal
obstruction because of edema or external compression.
Disadvantages of the splint are obstruction and migra-
tion, stricture of the anastomosis, mucosal erosion caus-
ing hematuria, increased postoperative infection risk,
ureteral calcification, postoperative pain and the need
for an additional intervention necessary to remove a JJ-
splint. In two recently published meta-analyses of
splinted versus nonsplinted ureterocystostomy, the use of
a splint significantly reduced the incidence of urological
complications [8,9]. In the meta-analysis of Wilson et al.
the data from seven published randomized controlled
trials were pooled (total 1154 patients). Routine splin-
ting of the ureterocystostomy reduced the incidence of
urological complications significantly (relative risk 0.24,
95% CI: 0.07-0.77, P = 0.02) from a median of 7% of
unsplinted anastomosis to 1% of splinted anastomosis
[8]. The NNT varies between 10 and 30 depending on
the experience of the surgeon. However, the use of a
splint results in a significantly increased risk of a urinary
tract infection when compared with the nonsplinted ure-
terocystostomy (relative risk 1.49, 95% CI: 1.04-2.15,
P = 0.03).

As we found the NNT too high to justify a routine
splinting policy, we were particularly interested in devel-
oping a selective splinting policy to reduce the high NNT
to prevent one urological complication. However, our
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analysis showed that it was not possible to use those risk
factors known at the time of performing the ureterocys-
tostomy to introduce a selective splinting policy.

In conclusion, acute rejection and delayed graft func-
tion are important risk factors for urological complica-
tions after renal transplantation, but other risk factors
known at the time of performing the ureterocystostomy
cannot be used for implementing a selective splinting ure-
terocystostomy protocol.

Acknowledgements

The authors thank Prof. D.A. Legemate and Dr M.P. Lag-
una Pes for comments on the draft manuscript. The fol-
lowing surgeons also performed the operations in this
study: Prof. T.M. van Gulik, Dr R. Balm, Dr M.J. Lubbers
and Dr H. Garibyan.

References

1. Mundy AR, Podesta ML, Bewick M, Rudge CJ, Ellis FG.
The urological complications of 1000 renal transplants. Br
J Urol 1981; 53: 397.

2. Salvatierra O Jr, Olcott C, Amend Jr W], Cochrum KC,
Feduska NJ. Urological complications of renal transplanta-
tion can be prevented or controlled. | Urol 1977; 117: 421.

3. Starzl TE, Groth CG, Putnam CW, et al. Urological com-
plications in 216 human recipients of renal transplants.
Ann Surg 1970; 172: 1.

4. Marx WL, Halasz NA, McLaughlin AP, Gittes RF. Urologi-
cal complications in renal transplantation. J Urol 1974;
112: 561.

5. Mehta SN, Kennedy JA, Loughrighe WG, Douglas JF,
Donaldson RA, McGeown J. Urologic complications in
119 consecutive renal transplants. Brit ] Urol 1979; 51:
184.

6. Maclean LD, MacKinnon KG, Ingliz FG, Dosseter JB.
When should renal allografts be removed? Arch Surg 1969;
99: 269.

7. Colfry Jr AJ, Schlegel JU, Lindsey ES, McDonald JC. Uro-
logical complications in renal transplantation. J Urol 1974;
112: 564.

8. Mangus RS, Haag BW. Stented versus nonstented extrave-
sical ureteroneocystostomy in renal transplantation: a
metaanalysis. Am | Transplant 2004; 4: 1889.

9. Wilson CH, Bhatti AA, Rix DA, Manas DM. Routine
intraoperative stenting for renal transplant recipients.
Transplantation 2005; 80: 877.

10. Streeter EH, Little DM, Cranston DW, Morris PJ. The
urological complications of renal transplantation: a series
of 1535 patients. BJU Int 2002; 90: 627.

Minnee et al.

11. Kocak T, Nane I, Ander H, Ziylan O, Oktar T, Ozsoy C.
Urological and surgical complications in 362 consecutive
living related donor kidney transplantations. Urol Int 2004;
72: 252.

12. Cimic J, Meuleman EJ, Oosterhof GO, Hoitsma AJ.
Urological complications in renal transplantation. A
comparison between living-related and cadaveric grafts.
Eur Urol 1997; 31: 433.

13. El-Mekresh M, Osman Y, Ali-El-Dein B, El-Diasty T,
Ghoneim MA. Urological complications after living-donor
renal transplantation. BJU Int 2001; 87: 295.

14. Blanchet P, Hammoudi Y, Eschwege P, et al. Urinary
complications after kidney transplantation can be reduced.
Transplant Proc 2000; 32: 2769.

15. Reek C, Noster M, Burmeister D, Wolff JM, Seiter H.
Urological complications of renal transplantation: a series
of 900 cases. Transplant Proc 2003; 35: 2106.

16. Kashi SH, Lodge JP, Giles GR, Irving HC. Ultrasonography
of renal allografts: collecting system dilatation and its clin-
ical significance. Nephrol Dial Transplant 1991; 6: 358.

17. Cullmann HJ, Prosinger M. Necrosis of the allograft
ureter-evaluation of different examination methods in
early diagnosis. Urol Int 1990; 45: 164.

18. Goldstein I, Cho SI, Olsson CA. Nephrostomy drainage
for renal transplant complications. J Urol 1981; 126: 159.

19. Lieberman SF, Keller FS, Barry JM, Rosch J. Percutaneous
antegrade transluminal ureteroplasty for renal allograft
ureteral stenosis. J Urol 1982; 128: 122.

20. Smith TP, Hunter DW, Letourneau JG, et al. Urine leaks
after renal transplantation: value of percutaneous pyelogra-
phy and drainage for diagnosis and treatment. Am J Roent-
genol 1988; 151: 507.

21. Shoskes DA, Hanbury D, Cranston D, Morris PJ. Urologi-
cal complications in 1,000 consecutive renal transplant
recipients. J Urol 1995; 153: 18.

22. Faenza A, Nardo B, Catena F, et al. Ureteral stenosis after
kidney transplantation. A study on 869 consecutive trans-
plants. Transpl Int 1999; 12: 334.

23. Rigg KM, Proud G, Taylor RM. Urological complications
following renal transplantation. A study of 1016 consecutive
transplants from a single centre. Transpl Int 1994; 7: 120.

24. Faenza A, Spolaore R, Selleri S, et al. Late ureteric stenosis
after kidney transplantation: a possible consequence of
rejection. Contrib Nephrol 1989; 70: 75.

25. Shoskes DA, Halloran PF. Delayed graft function in renal
transplantation: etiology, management and long-term
significance. ] Urol 1996; 155: 1831.

26. Van Roijen JH, Kirkels WJ, Zietse R, Roodnat JI, Weimar
W, IJzermans JN. Long-term graft survival after urological
complications of 695 kidney transplantations. J Urol 2001;
165: 1884.

© 2006 The Authors
562 Journal compilation © 2006 European Society for Organ Transplantation 19 (2006) 558-562



