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Abstract. From January 1985 to July 1989, 36 children
received a renal transplant at our hospital. Their ages
ranged from 2 to 18 years. All patients had a stan-
dard neoureterocystostomy according to Lich-Grégoir.
In the first 18 patients, no transanastomotic stent
was placed. In the latter 18, a transanastomotic stent
with or without suprapubic bladder drainage was
performed. In the nonstented group, six severe urolo-
gical complications occurred, two of which eventually
resulted in loss of the transplant. In the stented group,
only one severe urological complication occurred.
No kidneys in this group were lost due to urological
complications. The number of urinary tract infections
in the nonstented group was the same as in the stent-
ed group.
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Since 1975 there has been a renal transplant program at
the Sophia Children’s Hospital in Rotterdam. Up until
July 1989, 84 renal transplants had been performed in
children, an average of eight transplantations per year
during the last decade.

The standard urological procedure in our hospital is
the neoureterovesicostomy according to Lich-Grégoir.
Until the end of 1986, the bladder was only drained with
a transurethral catheter. Since 1987 we have been using a
transureteral stent for the anastomosis. The bladder is
drained with a suprapubic catheter for 2-3 weeks. The
transurethral catheter is left in place for 48 h in order to
be able to irrigate the bladder if necessary. At first we
used a double-J stent, but because an extra cystoscopy is
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needed for removing the stent, we now use a trans-
ureteral stent that opens via the bladder through the
wound.

Because urological complications still account for a
high morbidity rate in renal transplantation, a retrospec-
tive study was done to investigate whether this procedure
had actually decreased the number of urological compli-
cations.

Patients and methods

The retrospective study group consisted of 36 consecutive patients
who had undergone renal transplantation between the beginning of
1985 and July 1989. The first 18 consecutive patients had no trans-
ureteral stent; the following 18 consecutive patients all had a stent.
There were 23 boys and 13 girls. The sex distribution in both groups
was equal with a 3:1.8 ratio. The mean age in the nonstented group
was 11.5 years (range 3-14 years) and in the stented group 10.5 years
(range 2-18 years; Table 1). Initial post-transplant rejection treat-
ment was the same in both groups, i.e., high doses of prednisone and
azathioprine. After stabilization of kidney function (creatinine less
than 100 umol/l), prednisone was given on alternating days in the
first 16 patients. In most of the latter 20 patients, azathioprine was
replaced by cyclosporin. Rejection episodes were treated with high
doses of prednisone, in some cases in combination with antilympho-
cyte globulin (ALG).

Table 1. Comparison of patient groups

Nonstented Stented
Number of patients 18 18
Mean age 11.5 years 10.5 years
Range 3-14 years 2-18 years
Male: female ratio 3:18 3:18
Complications 6(33%) 1(5.5%)
Number of urinary tract infections 9 (50%) 7 (39%)




After having operated on 18 consecutive patients with a stent,
we compared this group in retrospect with the former 18 non-
stented consecutive patients and recorded the occurrence of major
postoperative urological complications and urinary tract infections.
A major urological complication was defined as a complication
due primarily to the urological procedure, requiring surgical
intervention. A urinary tract infection was defined as infected
urine (more than 10° germ counts per ml) with clinical symptoms
within the first 3 months of transplantation, requiring antibiotic
treatment.

Results

In the nonstented group, 6 out of 18 patients had major
urological complications. Two patients had severe leak-
age at the site of the anastomosis, which required surgical
drainage of the urinoma. In both patients, leakage disap-
peared and no ureteric stenosis developed. One patient
developed an early obstruction of the anastomosis. This
could be managed by prolonged percutaneous nephros-
tomy. The obstruction gradually disappeared within
2 months and no further surgical intervention was neces-
sary. One patient also had a difficult implantation with-
out stenting and he developed anuria the day after trans-
plantation. The anuria was caused by an obstruction. A
percutaneous nephrostomy tube was placed but unfortu-
nately caused intrapelvic bleeding. The graft hereafter
never functioned and was lost. The same happened to a
15-year-old girl. After 2 days she developed anuria due to
obstruction. Percutaneous nephrostomy did not succeed
and, moreover, a percutaneous biopsy, on suspicion of
rejection, caused a pulsating hematoma around the kid-
ney, due to laceration of the epigastric artery. Despite li-
gation of this artery, the kidney never resumed its func-
tion. Finally, a boy with bilateral renal dysplasia and
megaureters developed severe septicemia after trans-
plantation. The septicemia originated in his own kidney,
whose ureter was compressed by the transplanted kidney,
which in turn was not functioning. After drainage and
nephrectomy of this infected and obstructed right
dysplastic kidney, septicemia disappeared but still his
transplant did not function. After biopsy of the trans-
plant, a urinary cutaneous fistula developed, and upon
exploration we found a necrotic ureter-bladder anasto-
mosis. After reconstruction of the ureterovesical anasto-
mosis with stenting, his kidney functioned extremely
well. In this group no kidneys were lost due to acute
rejection.

In the stented group, only 1 patient out of 18 had a
late major urological complication. In this 15-year-old
boy, who received a living related donor kidney, a ure-
terovesical stenosis developed 3 months after transplan-
tation, in spite of stenting. Upon re-exploration, the anas-
tomosis appeared to be necrotic and completely
strictured. With a ureteroureterostomy on his native
ureter, the kidney could be preserved and is still function-
ing well. In this group, two kidneys were lost due to acute
rejection.

With regard to urinary tract infections, the following
figures were found (Table 1). In the nonstented group, a
clinical urinary tract infection was found in nine patients,
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mainly due to gram-negative bacteria. In the stented
group, we found a urinary tract infection in seven patients.
The infection rate in the stented group did not differ from
that in the nonstented group, in spite of the use of internal
splinting.

Discussion

" Urological complications of renal transplantation still

have high morbidity and mortality rates. In the literature,
the occurrence of urological complications ranges from
7.2% t020% [2,7,8,11]. None of the authors mentions the -
use of stents.

Much is known about the application of stents by
means of percutaneous procedures when there is a uro-
logical complication. Ehrlichman et al. [3] state that the
procedure is rather simple but that there are complica-
tions, as we have seen in our first group. Strictures of the
anastomosis can be dilated percutaneously, as Voegeli et
al. [13] report in 14 patients, in 11 of whom this was suc-
cessful. In conventional urology, the use of stents in blad-
der and ureter reconstructions is generally accepted; this
is certainly the case in pediatric urology. Although it is
known that in more than 80% of the cases the urothelium
of the transplanted ureter shows abnormalities ranging
from simple basal vacuolization to complete necrosis
due to rejection [6], and that the handling of the ure-
ter during the procedure leads to edema, transplant
surgeons hesitate to use stents, possibly for fear of a
high infection rate caused by this foreign body or for fear
of obstruction [9].

One of the few reports that explicitly mention the
results of stenting in the urological procedure is that
from the transplant group of Guy’s Hospital in London
[5]- An initial limited analysis of their figures showed that
there were seven early leaks in a group of 76 nonstented
patients and no leaks at all in a comparable group
of 84 stented patients, most of them adults. Similar-
ly, ureteric obstruction was seen in eight patients in a
group of 46 nonstented patients but in only one in
a matched group of 45stented patients, most of
them pediatric patients. Our results compare favorably
with these results, with a major decrease in urological
complications.

Although urinary tract infections are no longer the
leading cause of death, they remain a major source of mor-
bidity after renal transplantation. In 40%-60% of the pa-
tients, urinary tract infections occur in the 1st year after
transplantation, most of them within the first 3 months
[10]. The use of cyclosporin could bring down the number
of bacterial and viral infections, although the literature
mentions varying results [1, 4, 12].

In our study group we found that the number of uri-
nary tract infections in the nonstented group was the same
as that in the stented group. It should be noted that nearly
all of the patients in the stented group were converted to
cyclosporin and low-dose prednisone after an initial con-
servative rejection regimen.

In conclusion, we found that the urological complica-
tion rate dropped considerably in the group with a ure-
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terovesical stent in combination with suprapubic drain-
age of the bladder. The number of urinary tract infections
did not increase. Therefore, we conclude that this opera-
ting technique is preferable to the nonstenting technique.
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