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Abstract. Ureteral obstruction after renal transplan- 
tation is due mostly to retroperitoneal fibrosis in the 
area of surgical dissection, and pyeloureterostomy is 
the treatment of choice for such an obstruction. For 
confined strictures, especially at the site of the ure- 
teroneocystostomy, endoscopic dilation may be a 
good alternative. Antegrade percutaneous dilation 
was used to treat six patients with ureteral stricture 
after kidney transplantation. Four patients had stric- 
ture at the ureterovesical junction, one a confined 
midureteral stricture, and one a secondary stricture 
at the site of pyeloureterostomy. Percutaneous ante- 
grade dilation of the stricture to 14 Fr with semirigid 
fascia1 dilators and external ureteral stenting with a 
12-Fr silicon splint for 6 weeks was successful in the 
four patients with ureterovesical junction obstruc- 
tion, but not in the two other patients. Results were 
judged on the basis of serum creatinine concentra- 
tion, renal ultrasonography, and intravenous uro- 
graphy (IVU). The follow-up period was 12-20 
months (mean 15 months). None of the six patients 
died and perioperative morbidity was minimal. 
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Ureteral obstruction after kidney transplantation oc- 
curs in 1.0%-10.7% of cases [lo, 11 ,  13, 14, 181. The 
most common causes of obstruction are retroperito- 
neal fibrosis and stricture of the ureteroneocysto- 
stomy. The standard therapy for ureteral obstruction 
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after kidney transplantation is open operative recon- 
struction. The specific treatment of choice is pyelo- 
ureterostomy, which consists of an anastomosis be- 
tween the pelvis of the transplanted kidney and the 
native ureter [4, 181. 

Since the development of percu taneous tech- 
niques, transluminal dilation of ureteral strictures 
has become an accepted mode of treatment for 
obviating a potentially complicated operation [8, 9, 
15, 161. Patients with short strictures of the ureter are 
known to be the best candidates for endoscopic dila- 
tion [2], but experience with this technique in trans- 
planted kidneys is rather limited [7-9, 13, 15, 161. 

Patients and methods 

Between January 1973 and April 1988, 880 kidney transplanta- 
tions were performed, including 24 into patients with urinary 
diversion [12]. In every patient with a normal bladder ( n  =856), a 
transvesical ureteroneocystostomy without an antireflux mecha- 
nism was established and the ureter implanted in the fixed (dorsal) 
part of the bladder. Ureteral obstruction was observed in 29 pa- 
tients (3.4%) [4]. Of these 29 patients, 5 had ureterovesical anasto- 
motic stricture. The other 24pa:ients had a more generalized 
retropentoneal fibrosis in the area of surgical dissection that led to 
obstruction of the proximal ureter in 5 patients, of the midureter in 
6, of the distal ureter in 9, and of the whole ureter in 4. Obstruction 
occurred 2-44 months after transplantation (mean 13 months). 

Since January 1985 antegrade percutaneous dilation has been 
used to treat six patients with ureteral stricture. Four of these pa- 
tients had ureterovesical junction obstruction, one a confined 
midureteral stenosis, and one a stenosis at the site of a previous 
pyeloureterostomy. Obstruction was suspected mostly because of 
an increase in serum creatinine concentration or a dilation of the 
pelvicalyceal system on ultrasonographic examination. Percu- 
taneous nephrostomy drainage was done in all six patients. The 
diagnosis of obstruction was later confirmed by a decrease in 
serum creatinine concentration (except in patient C), antegrade 
pyelography, a Whitaker perfusion test, and sometimes renal 
scanning. Results of the dilation procedure were judged on the 
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Fig. 1. Antegrade pyelography and Whitaker (perfusion) test to 
establish the site and length of the stricture and the degree of ob- 
struction 

Fig.2. Dilation of the nephrostomy tract and placement of a 
guide wire through the strictured area. The guide wire is picked up 
endoscopically from the bladder 

Fig. 3. After dilation of the stricture, a percutaneous transureteric, 
multihole, silicon stent (12 Fr) is positioned, to be kept in place for 
6 weeks 

Fig.4. The external transureteric stent is replaced with a nephro- 
stomy tube to judge the results of the procedure to correct obstruc- 
tion (with antegrade pyelography and, if needed, a Whitaker test) 

basis of serum creatinine concentration, renal ultrasonography, 
and intravenous urography (IVU). 

The dilation procedure was as follows: a percutaneous neph- 
rostomy was performed under local anesthesia. When kidney 
function was restored, a Whitaker perfusion test and antegrade 
pyelography through the nephrostomy tube were done (Fig. 1). 
Once the decision was made to dilate the ureteral stricture endo- 
scopically, the nephrostomy tract was dilated under general anes- 
thesia and both the renal pelvis and the ureter, which was often 
proximally dilated, were inspected using a flexible nephroscope. 
A guide wire was passed through the strictured area with the aid of 
the nephroscope or under fluoroscopic control (Fig.2). The tip of 
the guide wire was then picked up endoscopically from the blad- 
der. The stricture was dilated progressively with semirigid fascia1 
dilators (to 14 Fr) over the guide wire, which was fixed on both 
ends, and the dilated ureter was intubated with a 12-Fr multihole, 
silicon stent to keep the dilated area open while draining the ureter 
and providing optional nephrostomy drainage (Fig.3). The percu- 
taneous transureteric srent was occluded 24 h later to provide in- 
ternal drainage only. After 6 weeks the external silicon stent was 
replaced with a nephrostomy tube that remained clamped for 
24-48 h (Fig.4). When there was no longerany sign ofobstruction, 
the nephrostomy tube was removed. 

Results 

Ureteral dilation was defined as successful when 
anatomical and functional resolution or improve- 
ment of the obstruction was such that later interven- 
tion was not required. The results of the procedure 
(Table 1) were good in the four patients with ob- 
struction at the ureterovesical junction. The other 
two patients, however, did not benefit from the tech- 
nique. One of them (patient A) had a recurrent stric- 
ture at the same site after 5 months; a pyelouretero- 
stomy was done and the patient now has a 
well-functioning transplanted kidney. In the other 
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Table 1. Results ofpercutaneous antegrade dilation of ureteral strictures in transplanted kidneys 

Patient Site of Serum creatinine concentration FOIIOW-UP Results 
obstruction (pmol/l) (months) 

At time of At fol low-~p 
obstruction 

Aa Midureter 552 98 5 Poor 
Hh Ureteropelvic junction 445 Hemodial ysis 0 Poor 
(2 Ureterovesical junction 190 200 20 Good 
13 Urcterovesical junction 300 105 14 Good 
E Ureterovesical junction 163 117 13 Good 
F Ureterovesical junction 306 160 12 Good 

Stricture secondary to pyeloureterostomy Pycloureterostorny 5 months after dilation; 

patient (B), the obstruction persisted after the exter- 
nal ureteral stent was removed. With a longlasting 
internal double J stent in place, kidney function 
deteriorated further, due to chronic vascular rejec- 
tion. 

Serum creatinine concentration before and after 
dilation of the stricture is shown in Table 1. In pa- 
tient C, serum creatinine did not improve after dila- 
tion ; however, the result was judged as satisfactory 
because the progressive increase in serum creatinine 
stopped and because the control-IVU showed a sub- 
stantial improvement in the pyelocalyceal dilation. 
Serum creatinine concentration decreased markedly 
in the other patients (D, E, and F) after dilation and 
the control-IVU showed substantial improvement. 

None of the six patients died and perioperative 
morbidity was minimal. One patient’s external 
ureteral stent broke off during removal and had to be 
extracted transurethrally. The transplant survival 
rate was very good: only one graft was lost due to 
chronic vascular rejection. 

Discussion 

Transluminal dilation of ureteral strictures has 
become an accepted mode of treatment, especially 
for secondary (surgical) obstruction [l-31. Different 
techniques are employed, among them antegrade [3] 
and retrograde [5] dilation, dilation with semirigid or 
balloon dilators [5,9,15-171, incision [7], and dilation 
[.3, 61. Dilation of short ureteral strictures has a high 
incidence of success, and patients with such stric- 
tures usually are the best candidates for per- 
cutaneous manipulation [2, 161, although successful 
dilation of a long stricture has also been described 

Experience with endoscopic dilation of ureteral 
strictures in patients with transplanted kidneys is 
rather limited [7-9,13,15,16]. The initial results have 
been encouraging, but only a few patients have been 
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reported on and their follow-ups have usually been 
short. In a recent series of eight patients with second- 
ary (ureterovesical junction) strictures, there was a 
reported success rate of 50% with a mean follow-up 
period of 19 months. The four failures were evident 
within 12 months of dilation [16]. 

The diagnosis of obstruction can be difficult 
when a mild dilation of the calyces and renal pelvis is 
observed ultrasonographically and when kidney 
function deteriorates slowly. The degree of dilation 
is not always equal to the degree of obstruction. 
Some degree of pelviureteric dilation may be present 
without obstruction, and high intrarenal pressure 
may be associated with mild dilation. I t  can also be 
difficult to distinguish between mild obstruction and 
rejection. 

Since 1983 we have used percutaneous nephro- 
stomy drainage in all patients with suspected urinary 
obstruction, and we have found that, in addition to 
the immediate alleviation of the obstruction, there 
are three advantages. First, it allows one to use ante- 
grade pyelography to establish the site and length of 
the stricture. Second, it allows the Whitaker perfu- 
sion test to be used to determine the intrarenal pres- 
sure and, thus, the degree of obstruction [19]. Third, 
it makes it possible to begin the final treatment 
(pyeloureterostomy or endoscopic dilation) at an 
appropriate moment once renal function has re- 
covered. 

The most common causes of ureteral obstruc- 
tion after kidney transplantation are retroperitoneal 
fibrosis in the area of surgical dissection and stric- 
ture of the ureteroneocystostomy. The causes of 
generalized retroperitoneal periureteral fibrosis 
after kidney transplantation appear to be scarring in 
the area of surgical dissection and impaired blood 
supply of the ureter. We believe that a clear distinc- 
tion must be made between a generalized disease, 
like retroperitoneal fibrosis, and a localized process. 
In the presence of generalized disease, the whole 
ureter may be affected in such a way that a long 
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portion becomes obstructed. Pyeloureterostomy 
(anastomosis between the pelvis of the transplanted 
kidney and the native ureter) is the treatment of 
choice in such cases [4,18]. For a confined stricture, 
percutaneous treatment may be indicated [8, 9, 13, 
15, 161. It is sometimes difficult to establish the size 
of the stricture since antegrade pyelography and 
IVU tend to underestimate the real (histologic) 
length of the stricture. Our experience with the per- 
cutaneous treatment of ureteral strictures after renal 
transplantation indicates that very confined stric- 
tures, like ureterovesical junction strictures, are 
suited to endoscopic treatment. A major advantage 
of this form of treatment is that open operative in- 
tervention can be avoided. 
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