Endourologic management of renal transplant
complications'
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Technical complications requiring reoperation following renal
transplantation continue to be significant factors contributing to
graft loss and subsequent death. Furthermore, repeated surgical
procedures are poorly tolerated in these immunosuppressed and
often azotemic patients. In the past few years, nonoperative en-
dourologic procedures have been employed to temporize or even
definitively manage many high-risk urologic patients with obstruc-
tive uropathy or urinary fistulas. While the exact indications and
long-term results of such management are generally still unknown,
these endourologic procedures are now being increasingly applied
to selected renal-transplant recipients.
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Despite improving results after renal transplantation
over the past decade, technical complications continue to
contribute to the morbidity and mortality of transplant
recipients. Since these patients are immunosuppressed and
often azotemic, such complications are potentially life
threatening and require early diagnosis and management
to enhance subsequent survival of the patient and graft.

Endourologic procedures have become invaluable for
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Fig. 1. A. Antegrade nephrostogram reveals complete obstruction at the proximal third of the transplanted ureter. The indwelling
percutaneous nephrostomy tube was left in place to allow resolution of the obstructive uropathy prior to open surgical repair.

B. Antegrade nephrostogram, two weeks following ureterolysis and repeat ureteroneocystostomy, reveals resolution of the obstruction
and no evidence of extravasation.

Obstructive uropathy

Obstructive uropathy occurs in approximately
10% of renal allograft recipients. When hydro-
nephrosis is suggested by ultrasound or com-
puted tomography, intravenous or retrograde
pyelography is generally attempted to further
define the level and etiology of the obstruction.
Often, however, adequate visualization on an
excretory urogram is precluded by the impaired
renal function. Additionally, retrograde pyelog-
raphy is often technically impossible following
transplant ureteroneocystostomy. In such cases,
percutaneous antegrade pyelography has proved
most valuable and allows precise anatomic delin-
eation of the site of obstruction.' The procedure
is generally performed with ultrasound or com-
puted-tomographic guidance using standard in-
terventional radiographic methods. Conversion
to temporary percutaneous nephrostomy drain-
age is then possible using one of several available
techniques. ;

The management of ureteral obstruction by
temporary percutaneous nephrostomy drainage
offers several advantages. The extent of recover-
able renal function can be assessed after pro-
longed drainage, and renal function prior to de-
finitive surgical repair can be optimized. In se-
lected cases when the functional significance of
an apparent obstruction is unclear, a Whitaker
test may be performed for a definitive diagnosis.
Initial percutaneous nephrostomy is also invalu-

able for the treatment of urinary tract infection
associated with the obstruction for drainage of a
transplant pyohydronephrosis.3 In those cases
when an open surgical procedure will ultimately
prove necessary, the percutaneous nephrostomy
can remain postoperatively to provide proximal
diversion and protection of anastomoses. A fur-
ther advantage in this setting is that this provides
access to perform antegrade studies postopera-
tively to exclude extravasation or persistent ob-
struction at the anastomotic site.

Case report

A 28-year-old man received an HLA identical kidney
from his sister. Urinary continuity was restored by a
standard antirefluxing ureteroneocystostomy. His immedi-
ate postoperative course was uneventful, and a nadir creat-
inine level of 1.2 mg/dL was reached. He was readmitted
to the hospital four weeks after the transplantation with
acute pulmonary edema and renal failure, with a serum
creatinine level of 8.6 mg/dL. Ultrasound revealed marked
hydronephrosis of the transplanted kidney. Percutaneous
nephrostomy drainage was immediately established. Renal
function was regained, and the pulmonary edema resolved.
An antegrade pyelogram revealed complete obstruction at
the proximal third of the ureter (Fig. IA). Exploration
revealed acute angulation of the ureter at that site. Ureter-
olysis and repeat ureteroneocystostomy were performed,
and the percutaneous nephrostomy tube was left in place
for proximal diversion. Two weeks following that proce-
dure, a repeat antegrade pyelogram showed complete res-
olution of the obstruction and no extravasation (Fig. 1B).
The nephrostomy tube was removed, and the patient re-
mains well with a serum creatinine level of 1.1 mg/dL seven
months after transplantation.
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Comment: In selected cases, ureteral obstruc-
tion may be managed entirely by endouro-
logic techniques. The percutaneous management
of non-transplant ureteral stenosis using tempo-
rary mdwellmg ureteral stents has previously
been described,® and such therapy is now being
evaluated for renal allograft recipients. Further-
more, antegrade placement of indwelling ure-
teral stents is often accomplished easily following
percutaneous nephrostomy in  transplant pa-
tients, even when retrograde catheterization is
technically impossible.

Case report

A 12-year-old girl was the recipient of a cadaver renal
transplant in September 1978. Her postoperative course
was complicated by two episodes of acute rejection in the
first four months; this was treated with methylprednisolone
administered intravenously. Following the second rejection
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Fig. 2. A. Antegrade pyelogram reveals a long segment of distal ureteral stenosis one year following a repeat
ureteroneocystostomy. Percutaneous nephrostomy drainage was established.

B. Adequate urinary drainage provided by an indwelling double-] ureteral stent passed antegrade via the percuta-
neous nephrostomy tract.
(Reprinted from Streem and Novick' with the permission of W. B. Saunders, Co., Philadelphia, Pa.)

episode, she remained azotemic with a serum creatinine
level of 3.2 mg/dL. An acute rise in the serum creatinine
value to 5.4 mg/dL was noted two years after transplanta-
tion and further evaluation revealed hydronephrosis second-
ary to distal ureteral stenosis. A repeat ureteroneocystos-
tomy was performed, and the results of a renal biopsy
specimen obtained at that time indicated chronic rejection.
The serum creatinine level stabilized at 4.5 mg/dL, but then
slowly rose. She was readmitted one year later with a serum
creatinine value of 8.4 mg/dL. Hydronephrosis was again
demonstrated by ultrasound. An antegrade pyelogram (Fig.
2A) revealed a long segment of distal ureteral stenosis.
Percutaneous nephrostomy drainage was established. The
serum creatinine level improved slightly, but stabilized at
7.2 mg/dL. In view of the associated chronic rejection and
poor prognosis for the graft, repeat operative intervention
was not deemed appropriate. Retrograde ureteral catheter-
ization and stenting was attempted, but was technically
unsuccessful. Consequently, a double-] silastic ureteral stent
was easily placed antegrade via the nephrostomy tract and
left in position without complications (Fig. 2B). Further
deterioration of renal function over the next six months
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Fig. 3. A. Antegrade pyelogram reveals a segmental mid-ureteral stenosis. Percutaneous nephrostomy drainage was
established.

B. Percutaneous antegrade balloon dilatation of the ureter performed via the previously established nephrostomy tract.
(Reprinted from Streem and Novick' with the permission of W. B. Saunders, Co., Philadelphia, Pa.)

ultimately led to a graft nephrectomy at which time a
pathologic examination revealed chronic rejection.

Comment: Alternatively, an attempt may be
made to treat transplant ureteral stenosis using
balloon dilatation.” In these cases, a guide wire is
passed through a percutaneous nephrostomy
tube and then through the site of stenosis. The
nephrostomy tube is exchanged for an angio-
plasty balloon dilator which is then inflated. The
balloon dilator is replaced with an indwelling
ureteral stent which is generally left in place for
at least two weeks.

Case report

An 18-year-old man was the recipient of a living-related
renal transplant from his mother in May 1982. His nadir
serum creatinine level was 1.0 mg/dL. The postoperative
course was complicated by one episode of acute rejection;
this was treated with methylprednisolone administered in-
travenously. The subsequent serum creatinine value was 3.4
mg/dL. A later rise in the serum creatinine level to 5.3 mg/
dL was evaluated with ultrasound; hydronephrosis was re-
vealed. Percutaneous nephrostomy drainage was estab-
lished, and the serum creatinine level decreased to 3.6 mg/

dL. An antegrade pyelogram revealed segmental stenosis of

the mid-ureter (Fig. 3A). Antegrade percutaneous translu-
minal balloon dilatation of the ureter was performed (Fig.
3B). A ureteral stent was left in place for three weeks and
then removed. The serum creatinine level currently remains
stable at 3.8 mg/dL nine months after the balloon-dilatation

procedure without evidence of hydronephrosis on repeat
sonograms.

Urinary Fistulas

Urinary fistulas are major complications gen-
erally evident in the early post-transplant period.
In these patients, the rate of technical failure and
graft loss following open surgical repair may ap-
proach 30%,% with a mortality rate of approxi-
mately 20%.7 Vesical fistulas occur more com-
monly in patients with diabetes, multiple prior
bladder operations, or persistent outlet obstruc-
tion. Occasionally, small vesical fistulas may be
managed nonoperatively by employing extended
catheter drainage alone as long as the urine is
not infected and the patient’s clinical course re-
mains satisfactory.®

Calyceal and ureteral fistulas generally result
from local ischemic factors. Fortunately, careful
attention to detail when obtaining kidneys from
living-related donors and cadavers, coupled with
improved management of multiple renal arteries
in the recipient, has resulted in a lower incidence
of such problems.’

Early operative intervention has generally been
advocated for the treatment of urinary fistulas.
Recently, however, a nonoperative percutaneous
approach has been employed successfully for such
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Fig. 4. A. Antegrade pyelogram reveals extravasation from the distal ureter. Percuta-

neous nephrostomy drainage was established.

B. Antegrade nephrostogram six weeks later revealed resolution of the extravasation,
although distal ureteral obstruction was evident.

(Courtesy of Dr. Stuart Flechner)

fistulas in non-transplant patients and such tech-
niques are currently being applied to renal allo-
graft recipients. A recent retrospective study
noted the value of preliminary open nephros-
tomy diversion alone in the management of se-
lected patients with transplant urinary fistulas,®
and that approach has now been modified so that
percutaneous drainage, rather than open ne-
phrostomy drainage, can be employed with or
without ureteral stenting.

Case report

A four-year-old boy was the recipient of a living related
renal transplant from his mother. The kidney was placed
intraperitoneally. Excellent function was obtained in the
period immediately after transplantation; the nadir serum
creatinine level was 0.5 mg/dL. Two weeks after the oper-
ation, fever, ileus, and anuria developed. The serum creat-
inine level rose to 2.6 mg/dL, and a renal scan suggested
urinary extravasation. An antegrade pyelogram was ob-
tained and revealed distal ureteral extravasation (Fig. 4A).

Percutaneous nephrostomy drainage was then instituted;
the fever, ileus, and azotemia resolved. An antegrade ne-
phrostogram six weeks later revealed total distal ureteral
occlusion (Fig. 4B). Repeat ureteroneocystoscopy was then
performed; both a ureteral stent and the previously posi-
tioned percutaneous nephrostomy tube were left in place
(Fig. 5A). The ureteral stent was then removed two months
later, at which time a repeat antegrade nephrostogram
revealed no obstruction or extravasation (fig. 5B). The
nephrostomy tube was then removed and the results of
excretory urography performed six months later were nor-
mal (Fig. 6). The serum creatinine value is currently 0.5
mg/dL.

Comment: In some cases, this approach has
proved definitive and has obviated the need for
subsequent surgical repair. In one report, five of
six fistulas closed spontaneously one day to 10
weeks after percutaneous nephrostomy drainage.
While ureteral strictures developed in 3 of those
patients, 2 of them responded to dilatation by
percutaneous stent placement.'’
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Fig. 5. A.
cystostomy

B. Antegrade nephrostogram following removal of the ureteral stent shows resolution of obstruction without extravasation.
(Courtesy of Dr. Stuart Flechner)

Summary

Technical complications continue to occur in a
substantial proportion of renal allograft recipi-
ents. In these patients, immunosuppression and
diminished renal function compromise wound
healing and the ability to withstand the stress of
repeated surgery. The introduction of endour-
ologic techniques to renal transplantation has had
a significant impact on the treatment of post-
transplant urologic complications. In some in-
stances, the nonoperative approach has proved
useful as a temporizing procedure, while in oth-
ers it has proved definitive. While many of these
techniques are still being evaluated and long-
term results are often unknown, their indications
appear to be broadening and the frequency of
their use is increasing.
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Indwelling ureteral stent and percutaneous nephrostomy tube, providing drainage following repeat ureteroneo-
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Fig. 6. Excretory urogram six months following removal of the

percutaneous nephrostomy tube reveals normal transplant anat-

omy.

(Courtesy of Dr. Stuart Flechner)
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