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Incidence, diagnosis, and treatment of 
ureteric stenosis in 1298 renal transplant 
patients 

Abstract Of 1130 patients who had 
undergone a total of 1298 kidney 
transplantations, 40 developed a ste- 
nosis of the ureter (3.1 %). In all of 
the transplants, the anastomosis be- 
tween the ureter and the urinary 
bladder was established as extra- 
vesical ureteroneocystostomy. Up 
until 1984, in cases where an ob- 
struction in the urinary tract was 
suspected, the diagnosis was made by 
an i. v. pyelogram or by nuclear scans 
of the transplant. Thereafter, in 
28 patients, in cases of sono- 
graphically suspected stenosis of the 
ureter, the diagnosis was established 
by means of a simplified Whitaker 
test. Nearly one-half of the stenoses 
of the ureter developed within the 

first 3 months after transplantation. 
In five patients (12.5 %) the stenosis 
developed significantly later, 3- 
10 years after kidney transplanta- 
tion. Seventy percent of the stenoses 
were localized in the distal third of 
the ureter. About 75 % of the surgi- 
cally explored stenoses could be cor- 
rected by resection and reimplanta- 
tion of the ureter. During the post- 
operative follow-up, restenosis oc- 
curred in three patients. At present, 
62 % of all patients whose ureteric 
stenoses were corrected have well- 
functioning kidney transplants. 
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Introduction 

Ureteric stenoses and urinary fistulae are the most com- 
mon surgical complications after kidney transplantation. 
The urinary fistulae develop within the 1st days after 
surgery and can be easily diagnosed in most cases. Ure- 
teric stenoses can occur even years after kidney trans- 
plantation, but can also be a reason for malfunction dur- 
ing the 1st days. In the case of rapid deterioration of 
function, it is necessary to differentiate between ureteric 
obstruction or stenosis and organ rejection [3,4, 6, 101. 
Ultrasonography is the method of choice for detecting 
dilatation of the pelvis of the kidney. Dilatation of the 
pelvis could be a result of denervation or a sign of distal 
obstruction (Fig. 1 a, b). Only the Whitaker test gives in- 
formation about pressure in the renal pelvis and the ure- 
ter of the kidney [15]. The grade of the stenosis and its 
exact anatomical location can be demonstrated by ad- 

ministration of contrast medium via the percutaneous 
transcatheteral approach to the pelvis of the kidney. It is 
the aim of this publication to demonstrate the! simplicity 
of this diagnostic procedure and tdlist the results of con- 
secutive therapy for ureteric stenoses in 1298 cases of 
kidney transplantations that were carried out between 
January 1976 and December 1992. 

Patients and methods 

Between January 1976 and December 1992.1298 consecutive renal 
transplantations were performed on 1130 patients. The average age 
was 39.5 years (range 2-71 years). The ratio male/female was 1.6:l. 
There were 1105 first transplants, 173 second transplants, 18 third 
transplants, and 2 fourth transplants. The anastomosis between the 
ureter and the urinary bladder was done using Woodruff et al.’s ex- 
travesical technique [16] with 5/0 chromium catgut. This anasto- 
mosis was sheathed by the musculature of the urinary bladder over a 
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Fig.1 a Longitudinal ultrasound scan of the renal transplant with 
moderate dilatation of the calcyceal system; b ultrasonography of 
the renal transplant with dilatation of the proximal ureter 

length of 2-3 cm as an antireflux plasty. A drain was placed at the 
ceiling of the urinary bladder; this was withdrawn on the 4th post- 
operative day. 

The immunosuppressive therapy administered during the 1st 
years consisted of prednisolone and azathioprine. Since 1984, triple 
therapy with prednisolone, azathioprine and cyclosporin has been 
given. During the first 4 postoperative weeks, all kidney transplants 
were evaluated by ultrasound at short intervals. After discharge, 
when there was a malfunction of the kidney transplant, the first di- 
agnostic step was to use ultrasound to prove or exclude an obstruc- 

Fig.2a, b. Ultrasound-guid- 
ed puncture of the upper 
calyceal group and ante- 
rograde pyelography: 
a dilatation of the calyceal 
system: 
b approximately 5-cm ste- 
nosis of the prevesical ureter 
causing hydronephrosis. 
Contrast fluid entering the 
bladder 

Fig.3 Percutaneous neph- 
rostomy with an F-5 pigtail 
catheter 

tion. If ureteric stenosis was suspected, additional diagnostic steps 
were necessary. Between 1976 and 1984, i.v. pyelography and nu- 
clear scanning were performed. Later, ureteric stenoses were 
proved and visualized exclusively by the modified and simplified 
Whitaker test. The dilated pelvis of the kidney transplant was 
punctured using a percutaneous and transrenal approach. An F-4 
pigtail catheter was placed in the pelvis of the kidney. Using the 
original Whitaker test, the pelvis is flushed with a constant flow of 
10 cc/min of 0.9 YO sodium chloride solution or contrast medium. 
While flushing, the pressure is measured and monitored. Unlike the 
original method, we performed a simplified Whitaker test. After 
puncturing the pelvis of the kidney, 20-30 cc of 30 YO ultravist was 
slowly injected freehand via the pigtail catheter for visualization of 
the ureteric stenosis (Fig.2a. b). The pressure in the pelvis of the 
kidney was measured in cm H,O with a vertical plastic tube that was 
connected to the catheter. If the pressure was elevated, the pigtail 
catheter was kept in place for decompression of the renal pelvis un- 
til the stenosis was corrected (Fig.3). 

Results 

An ureteric obstruction developed after 40 of the 1298 
kidney transplantations (3.1 YO; Fig.4). Of these, 36 
(90 %) were first, 3 were second, and 1 was a third trans- 
plant. In 18 cases (45 YO), the ureteric stenosis was visua- 
lized within the first 3 months after kidney transplanta- 
tion, and in 8 cases (17.5 Yo), in the first 4 postoperative 
weeks. In 30 cases (75 YO), the stenosis was diagnosed 
within the period of 1-12 months after surgery and in 
5 cases (12.5 %) 1-3 years after kidney transplantation. 
In another 5 cases (12.5 YO) the stenosis was diagnosed 
between the 3rd and the 10th year after surgery. In 9 pa- 
tients (22.5 YO) i. v. pyelography and in 3 patients (7.5 %) 
a nuclear scan of the kidney were performed before 1984; 



255 

1-4 weeks 

C 
0 .- 2-3rnonths 
r 

m - 2 4-6rnonthsl 
C m 
c % 7-12rnonths 
c c 

E 1-3years' 
i= 

>3 years 

8 --I - .  

lo ~ 

5 

7 

5 

n=40  5 

Number of ureteric stenoses 

Fig.4 Time of diagnosis of ureteric stenoses 

in 28 patients (70 %) the simplified Whitaker test was the 
method of choice. 

The Whitaker tests for all 27 patients showed elevated 
values. The pressure measurements ranged between 25 
and 110 cm H,O, with an average of 83.3 cm (normal 
value < 15 cm H,O). 

Evaluation of the radiographs and the intraoperative 
findings showed the stenoses to be localized in the distal 
third of the ureter in approximately 70% of the cases 
(Table 1). In four patients (10%) the stenoses were 
found in the middle third of the ureter and in one patient 
in the proximal third of the transplanted ureter. In five 
patients (12.5 %), a full-length ureteric stenosis could be 
seen. In one patient an exact localization of the stenosis 
could not be determined. 

All 40 patients with proven stenosis of the ureter un- 
derwent corrective surgery (Table 2). In 32 patients 
(80 YO) the stenotic segment of the ureter was resected 

Fig.5 Serum creatinine values 
before ( ) and after (*) surgical 
correction of ureteric stenoses 
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and the ureter reimplanted. In 6 patients (15 %) a pyelo- 
cystostomy was done, and in 2 patients (5  YO) a uretero- 
ureterostomy with the original ureter of the right or left 
kidney was performed. All of the new ureteric anasto- 
moses were splinted with a vesicorenal double-J catheter 
that usually remained in place for 4 weeks. 

In the early postoperative period, the renal function 
of all patients who had undergone corrective surgery was 
monitored by checking serum creatinine levels. The 
preoperative mean serum creatinine level was 
3.69 k 1.85 mg/dl. Within 4 weeks after revisional sur- 
gery, this had decreased to 2.19 k 1.44 mg/dl. The serum 
creatinine values of all 40 patients before and after sur- 
gical correction of the ureteric obstruction are shown in 
Fig. 5. 

One patient developed a recurrent ureteric stenosis 
after removal of the splint. In two patients, a restenosis 
occurred within 4 months after the first postoperative 
correction. All three restenoses were successfully treated 
by surgical revision. In two cases, a renewed implantation 
of the ureter was necessary, in one case a pyelocys- 
tostomy had to be done. 

Of the 40 patients with proven ureteric stenoses, 25 
(62.5 % ) had well-functioning transplants. The follow-up 
period was 1-16 years. Fifteen patients (37.5 YO) experi- 
enced rejection of the kidney transplant. In 7 of these 
patients the rejection occurred in the 1st year after 
transplantation, and in 8 just after the end of the 1st 
postoperative year. 

' T  I I ~ r l  

0 1  

Patients 
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Table 1 Site of ureteric stenoses 

Location n % 

Distal third 29 72.5 
Middle third 4 10.0 
Proximal third 1 2.5 
Full length 5 12.5 
Not known 1 2.5 

Table 2 Management of ureteric stenoses 

Corrective operation n % 

Ureteric reimplantation 32 80 
Pyelocystostomy 6 15 
Ureteroureterostomy 2 5 

Discussion 

In addition to urinary fistula, obstruction of the ureter is 
the most common surgical complication after kidney 
transplantation. It has been reported that in large series 
of cases, ranging from 600 to 1000 kidney transplanta- 
tions, the incidence of urological complications is be- 
tween 14 % and 15.2 %, with the incidence of ureteric 
obstruction between 3.2 % and 5.2 % [2,7,12]. Technical 
errors during organ procurement are mainly responsible 
for ureteric stenoses. Since the blood supply to the ureter 
is guaranteed only by the transplanted kidney, excessive 
preparation of the ureter during explantation of the or- 
gan with a lower perfusion at the distal part must be 
avoided. Seventy percent of the ureteric stenoses ob- 
served in the present study were localized in the distal 
third of the ureter. 

There are various techniques for ureterovesical anas- 
tomosis. Compared to the technique of Politano and 
Leadbetter [13], the extravesical technique of Woodruff 
et al. [16] is safe and easy to perform. Our rate of 4.8 % 
for urinary fistulae was in the same range as those re- 
ported by Jaskowski et al. [2] and Mundy et al. [12]. 

The cause of stenoses in the middle and proximal 
thirds of the ureter is most often a cicatrized stricture that 
occurs when the ureter of the kidney transplant is too 
long. Torsion of the ureter or compression by the de- 
ferent duct or the round ligament is a very rare cause. 

Patients who had to undergo retransplantation had no 
increased risk of ureteric stenosis. Only one-half of the 
patients developed a stenosis within the first 3 months 
after kidney transplantation, but stenosis can also devel- 

op some years after surgery and is probably due to rejec- 
tion. In one of the patients we followed-up, ureteric ste- 
nosis occurred 10 years after kidney transplantation. 

Ultrasound alone is not sufficient to establish the 
presence of a ureteric stenosis. A dilation of the pelvis of 
the kidney with a dilation of the ureter greater than 1 cm 
in diameter is a sure sign that there is a stenosis. Proof can 
be obtained by administering a contrast medium via a 
percutaneously placed catheter in the pelvis of the kid- 
ney. Slight dilation of the renal pelvis and of the ureter is 
quite common in the early postoperative period due to 
denervation. The exact diagnostic procedure for estab- 
lishing ureteric stenosis is the sonographically guided 
puncture of the dilated pelvis of the kidney with con- 
tinuous application of contrast medium to visualize the 
stenosis. This can also be achieved by evaluating the 
pressure in the renal pelvis [8,14]. In our experience, the 
original Whitaker test is not necessary, as it is time-con- 
suming and the equipment is more extensive. The i.v. 
pyelography and the nuclear scanning of the trans- 
planted kidney that used to be done are less adequate 
diagnostic tools for establishing exact proof of a ureteric 
stenosis [9, 111. The biggest advantage of the simplified 
Whitaker method is the immediate decompression of the 
dilated renal pelvis, which is effective as a temporary 
measure until surgery has been performed. Surgical cor- 
rection of a ureteric stenosis can be done immediately or 
1-2 days after the presence of the stenosis has been es- 
tablished. No complications of the modified and simpli- 
fied Whitaker test were experienced in our patient group. 
In one case, we refrained from doing the test because of 
the existence of a double pelvis of the kidney. 

To correct stenosis in the distal part of the ureter, re- 
section of the stenotic segment with consecutive re- 
implantation of the ureter is the method of choice. In 
cases of stenoses in the middle and/or proximal parts of 
the ureter, pyelocystostomy or a ureteroureterostomy 
can be done. A vesico-renal double-J-pigtail catheter 
should always be placed during correction. Balloon dila- 
tation or placement of stents in the stenosed 3egment of 
the ureter, which has been recommended by other 
groups [l, 51, was not performed byour team. 

We believe that good results after surgically corrected 
ureteric stenoses can only be demonstrated when diag- 
nostic procedures are carefully performed and when 
correction is made early. The fact that there were no 
complications and that there was no operative mortality 
associated with this surgical revision shows that this is an 
excellent procedure. 
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