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The use of renal allografl transplantation in the treat-
ment of chronic renal failure is nowwell established.

Improvements in organ matching, surgical technique,
and immunosuppressive medication have led to a
steady increase in graft survival, which is currently
reported to be about 90% at 1 year with live-related
donors and 80% using cadaveric kidneys.

Nephrologic complications

Nephrologic complications include rejection, acute
tubular necrosis (ATN), and immunosuppressivc
therapy toxicity.

Episodes or rejection occur in about 50% of cadaveric
allografls, mainly within the first months after opera-
tion, and represent the chief cause of failing allografl
function.

Acute tubular necrosis may occur as a result of the
ischemic damage to the kidney graft during the total
transplantation procedure. Approximately 30-50%
of cadaveric grafts do not show immediate function
due to ischemic damage. Most of these grafts will
begin functioning in 1 of 2 weeks.

Cyclosporine, which is now almost universally used
as an effective immunosupprcssive agent, has
nephrotoxic effects which may add to the frequency
of deiayed onset of function and dysfunction at later
stages.

Urologic complications

Urologic complications include extravasation, pcri-
renal fluid collections, obstruction, and vascular
complications. The overall incidence is now 10% or
less. It is paramountlhat these conditions be diagnosed
promptly and differentiated from other forms of fail-
ing graft function.

Urinary leakage usually occurs during the first 4
weeks after surgery, most commonly at the ureter-
neocystostomy. The chief symptom is decreased
urinary output, usually accompanied by obstruction.
In the absence of treatment mortality is high.

Perirenal fluid collections include hematomas, uri-
nomas, Iymphoceles and abscesses.

Small asymPtomatic hematomas are often demon-
strated by ultrasonography in the early postoperative
period. Larger hematomas will cause a palpable mass,
fever, and obstruction.

Urinomas are the result of urinary leakage, which
may no longer be ongoing at the time of
diagnosis.

Abscesses may also present with fever and septice-
mia. They may be derived from urinomas or
hematomas.

Lymphocele is the most common significant
posttransplant fluid collection (2% - 20%). It is usually
a late complication, often appearing after one or
several episodes of graft rejection. Lymphoceles often
present with decreasing kidney function associated
with compression symptoms.

Ureteral obstruction may result from compression
by fluid collections, ureteral stones or clots, and
stricture. Stricture formation is the most common.
The principal site is the ureterovesical junction (UVJ).
The technique of ureteroneocystostomy is the most
common cause.

Cascular complications
Stenosis of the graft artery causing hypertension or
graft failure is reported in 1% - 25% of cases.

Renin analyses are generally less reliable indicators
of significant stenosis in graft kidneys than in native
kidneys.

Imaging of the Renal allograft

Imaging procedures are useful to identify the potential
cause of graft failure. Nuclear medical studies and
ultrasonography represent the standard imaging
procedures used -for the routine monitoring of the
graft, but conventional radiography, computed
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tomography (CT), and magnetic resonance imaging
(MRI) may be useful to clarify specific problems.
Furthermore, it is possible to handle many urologic
complications by interventional procedures using
imaging technique.

Radionuclide imaging
Radionuclide studies have assumed a dominant role
in control of renal transplants. They have the advan-
tage of being noninvasive and can be repeated
frequently. The most commonly used examinations
are radionuclear angiography, which is a pcrfusion
study, and renography, which is essentially a func-
tional study. Deterioration in pcrfusion/funciion as
judged from the radionuclidc examinations may
precede biochemical manifestations by 24 - 48 h. A
single isolated radionuclide study is of little value
except in the presence of specific conditions such as
vascular thrombosis and urinary leakage.

Ultrasonography
Ultrasonography (US) is harmless, noninvasivc, fast
and cheap. The renal transplant is especially well
suited for US investigation due to its position in the
pelvis. Today US used routinely in most centers for
postoperative follow-up. It is useful in the manage-
ment of perirenal collections and hydroncphrosis and
for the monitoring of graft size, relative cchogenicily
of intrarenal structures, and intrarcnal vascular resis-
tance.

The US investigation of the renal transplant should be
carried out in a standardized manner, and the follow-
ing noted: graft size, cortical thickness, intrarcnal
parcnchymal structures and the presence of pcrirenal
fluid collections and hydroncphrosis. The first scan
should be performed within a few days after surgery
to establish a baseline against which later scanscan be
compared.

Rapid increase in size in associated with acute
rejection. If the kidney is smaller than expected, this
may be the result of chronic disease or graft arterial
stenosis.

During rejection episodes, changes in the inlrarcnal
parenchymal structures may be seen: increase in the
corticomedullary relative echogenicity, enlarged
pyramids, and decrease in sinus echoes.

In ATN the graft usually shows no sonographic
abnormalities. Little is known about sonographic
features in cylosporine nephrotoxicity. One larger
series indicates difficulty in differentiating this

complication from acute rejection.

In conclusion, US parcnchymal changes are best
demonstrated by repeated scanning. They may be of
some help in differentiating the various causes og
graft dysfunction.

Among urologic complications, urinary leak is
best demonstrated by scintigraphic or radiographic
methods, ultrasound is extremely useful in the diag-
nosis and the management of perirenal fluid collec-
tions and hydronephrosis.

Normally, fluid collections will appear hypocchoic.
Ultrasound is sensitive but not very specific in the
diagnosis of such collections. Often however, ultra-
sonically guided aspiration is performed for diagnos-
tic and/or therapeutic purposes.

A dilated renal pelvis and calyces are readily dem-
onstrated by US. As with native kidneys, the presence
of dilatation docs not necessarily indicate obstruc-
tion. Also significant obstruction can be present with-
out dilatation. US is especially well suited for the
follow up of a suspected obstruction. The US Dop-
pler siqnal reflects the velocity of flowing blood.
During rejection periods, the vascular resistance
increases and the diastolic flow is diminished and
sometimes even reversed.

A vascular stenosis may be detected by a high veloc-
ity jet, followed by distal turbulence. Apart from this,
the colour Dopplcr al lows a qualitative assessment of
the overall vascularization of the transplant. Colour
Dopplcr as a quantativc tool still remains to be dem-
onstrated.

Conventional radiography

Urography was the standard imaging procedure
during the early days of transplantation. Its role has
been taken over by ultrasound scanning. Urography
can be a useful supplement in equivocal ultrasound
findings, especially when obstruction or urinary leak
is suspected. Itcan be very precise in localizing these
conditions.

Cystography is a simple procedure to demonstrate
urinary leakage involving the bladder wall. In the
early days of transplantation, angiography was used
extensively to detect early vascular complications
and especially to diagnose acute rejection. Angio-
graphy for the last-mentioned purpose has been
completely replaced by nuclear medical tests. The
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major indication for angiography is now suspicion of
renovascular hypertension. Digital subtraction angi-
ography (DSA) is a good choice. Arteriovenous
fistula, which are oflen a result of graft biopsy and
may cause severe hypertension, arc also readily
diagnosed by DSA.

Computed tomography: CT may be useful to solve
specific problems and can serve as an alternative
when ultrasound is equivocal or fails to provide a
diagnosis.

The nonenhanced CT scan can readily demonstrate
pelvic anatomy and the size and shape of the graft. An
edematousaraft undergoing acute rejection is typically
low attenuating, while the density may be increased
in some cases of chronic rejection. Noncnhanccd.CT
is a reliable and specific method of diagnosing fresh
hematoma or abscess containing air, while other fluid
collections can be readily seen but not differentiated.
A dilated renal pelvis and calyceal system is easily
seen on CT, but, as with ultrasound, the functional
significance may be difficult to evaluate. Also, it is
important to be aware that significant obstruction can
occasionally be missed by both methods.

Magnetic resonance imaging (MRI)
MRI of renal allografts is still limited. Reports avail-
able indicate that MRI may be useful in the evaluation
of both graft parenchyma! disease and urologic
complications.

In clinical reports on MRI of the failing graft the most
consistent finding has been loss of corticomedullary
contrast in the graft

Caliectasis can be recognized as dilated collecting
structures filled with urine in contrast to surrounding
renal parenchyma and sinus fat, and even a dilated
ureter may be seen to the level of the obstruction on
coronal images. Multiplanar imaging may be useful
in the assessment of renal transplant vascular patency.

Nephrostomy drainage may, in many instances, lead
to closureof the leak within 3 - 8 weeks, thus obviating
the need for surgical intervention. Ultrasonically
guided aspiration of perirenal fluid collections will
provide the differential diagnosis and may be the only
therapy needed if the patient is stable and the urine
output is unimpaired.

Ureteral obstruction should be relieved when
diagnosed. Following 1 or 2 days of percutaneous
nephrostomy drainage, balloon dilatation has sufficed
to replace surgical correction in many cases of ureteral
stricture. The procedure should be followed by
introducing a ureteral stent to be left in place for 6 -
8 weeks. Alternatively, the ureter could be drained
internally with double pigtail endoprosthetic stent.
Surgical correction of a renal arterial stenosis in a
transplant patient with reanastomosis carries a
relatively high risk of graft loss. Increasing evidence
favours the use of percutaneous transluminal
angioplasty (PTA) as an alternative therapeutic
approach comparing favorably with vascular surgery.
The rate of technically successful dilatation Wittl
clinical improvement ranges from 45% to 100% and
very few complications have been encountered.
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Interventional radiology
Percutaneous radiologic technique has proven of
value in a number of surgical complications in the 6.
kidney transplant recipient. Surgical intervention on
renal transplant may be very difficult because of
abundant fibrous tissue around the allografl. Some 7

results of definitive percutaneous therapy arc
comparable or superior to those of surgery.

8.

Results of surgical repair of urinary leakage were
poor until the procedure was combined with surgical
nephrostomy drainage. This observation led' to the
use of percutaneous ncphrostomy in urinary graft
leakage.

374

llanto DW, Simmons Rl.. Renal transplantation: clinical
considerations. Radiol Clikn North Am 1987; 25 : 239-247.

oumcau JG el al. Imaging of renal transplants. AMJ 1988;
150:833-838.

Lund G et al. MRI in organ transplantation. Radiol Clin
North Am 1987; 25 : 283-288.

Strccm SB ct al. Percutaneous techniques for the manage-
ment of urologica) renal transplant complications. J Urol
1986; 135 :456-459.


