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Ultrasound guided percutaneous intervention in
the complicated renal transplant
R. JAIN, S. SAWHNEY, M. BERRY, S. N. MEHTA

ABSTRACT
We successfully performed 19 ultrasound guided percutaneous
interventional procedures on 10 renal transplant recipients
with urological complications. Seven of the procedures were
diagnostic (antegrade pyelograms) and 12 therapeutic
(aspiration of pelvic fluid collections 9, and percutaneous
nephrostomies 3). All procedures were without major com-
plications. The diagnostic procedures provided information
which' contributed to better patient management. The
therapeutic procedures improved the renal functions of
patients and stabilized them for surgical management when
necessary. We conclude that ultrasound guided percutaneous
interventional procedures are safe and they may be helpful
in the management of urological complications in renal
transplant recipients.

INTRODUCTION
Urological complications occur in approximately 12% of
patients undergoing renal allograft transplantation.'
Since most urological complications are associated with a
decrease in graft function, it is important that these be
differentiated from rejection and acute tubular necrosis.
Urological complications usually result from extra-urinary
collections (lymphocoeles, urinomas, abscesses), obstruc-
tions and extravasations.

Before the advent of percutaneous procedures the
treatment for these complications was open surgical
drainage and reconstruction. The attendant risk of
surgery on uraemic and immunocompromised patients
was associated with a high incidence of graft loss and
mortality.

Percutaneous procedures performed under ultrasound
(US) guidance offer a safe and effective alternative to
surgery. We therefore evaluated the use of such proce-
dures to deal with urological complications after renal
tranplantation.

MATERIALS AND METHODS
At the All India Institute of Medical Sciences patients who
have deteriorating kidney function after renal transplanta-
tion are subjected to an US and a radionucIide study. A
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preliminary US is performed to assess the echomorphology
of the renal transplant, the presence and extent of hydro-
ureter or hydronephrosis, the presence of any pelvic or
perirenal fluid collection, and the status of the urinary
bladder. Depending on the sonographic findings and the
results of the radionucIide studies, patients with suspected
urological complications undergo a percutaneous inter-
ventional procedure for either diagnosis or therapy.

Between 1986 and 1988, 19 US guided procedures were
performed on 10 renal transplant recipients who had
developed urological complications. The procedures
included aspiration of a pelvic fluid collection (9), antegrade
pyelography (7), and percutaneous nephrostomy (PCN) in
the transplanted kidney (3) (Table I).
In all patients certain baseline laboratory investigations

such as a haemogram, renal function tests and coagulation
studies were performed. The patients were started on
parenteral broad spectrum antibiotics prior to the proce-
dure because of the high risk of infection in their
immunocompromised state.

The procedures were performed under local analgesia
and intravenous sedation (pentazocine and diazepam)
with 'the patient in a supine position. Continuous US
monitoring was used and fluoroscopy was added only
when contrast studies such as antegrade pyelography
were being performed. When puncturing the renal trans-

TABLE1. Results of the various procedures done in 10 renal
transplant recipients

Procedures n* Findings Results

Diagnostic
Antegrade 7 Ureteric stricture-2
pyelography

Surgically confirmed

Ureteral compression-3 Aspiration of
by pelvic collection collections

No obstruction-2
Therapeutic
1. Pelvic fluid 9

collections
drained

Abscesses-3
Urinomas-3
Lymphoceles-2
Haematoma-1

Complete block at the
lower end ofthe ureter-3

Post-aspiration
renal function
improved in all
Surgery required in 2

Renal function
improved in all
Catheter fracture in 1

2. Percutaneous 3
nephrostomy

-* All procedures were successful
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FIG 1. Instruments used for the percutaneous procedures
(18-gauge long needle with stilette, 0.35" diameter
J-guidewire, graded teflon dilators, angiographic sheath
introducer set, 8F pigtail and 14F Malecot catheters).

plant an attempt was made to keep the site of needle entry
in the iliac fossa lateral to the skin incision as this ensured
an extraperitoneal approach, and prevented inadvertent
entry into the intraperitoneal structures.

An 18-gauge needle was used for the puncture and
aspiration of pelvic (perirenal) fluid collections. If the
aspirate was thick or likely to be infected or if complete
drainage was not possible at the time of the initial
puncture, a 7F or 8F angiographic pigtail catheter with
multiple side holes was introduced into the cavity, using
the Seldinger technique (Fig. 1).

When antegrade pyelography was to be performed a
20 cm long, thin (22 or 23-gauge) needle with a stilette was
used to enter the dilated calyx. A transparenchymal route
was chosen through the renal cortex and medulla, and
care was taken not to puncture the renal pelvis or ureter
directly as this might result in a persistent urinary leak.
When US confirmed that the needle tip was in the dilated
calyx, the stilette of the needle was withdrawn. Urine was
aspirated and was examined for any signs of turbidity and
for bacteriological and chemical analysis. Dilute water-
soluble contrast was then injected through the needle
and the patient transferred to the fluoroscopy table for
radiography (Figs. 2 and 3).

If a PCN had to be performed on a renal transplant, the
procedure for needle puncture remained the same as in
antegrade pyelography except that a thicker (18-gauge)
needle was used. After satisfactorily positioning the
needle tip in the dilated pelvicalyceal system, the stilette
was withdrawn and was replaced by a l-shaped guidewire.
After graded dilatation of the tract with teflon dilators,
using the Seldinger technique, a 7F or 8F angiographic
pigtail catheter was introduced into the pelvicalyceal
system. This was connected to a sterile urine collection
system. The drained urine was examined periodically for
any signs of haematuria.
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FIG 2. Needle tip seen in the dilated pelvicalyceal system in
sagittal scan during US guided puncture of a
hydronephrotic transplant.

RESULTS
A total of 19US guided percutaneous interventions were
performed on patients with urological complications and
renal failure, following renal transplantation performed
5 days to 10years previously. There were 7 diagnostic and
12 therapeutic procedures (Table I).

There was no immediate complication in any of the
patients and the procedures were well tolerated. However,
in one of the patients who had a PCN the catheter frac-
tured within the renal pelvis 10weeks after insertion. The
catheter was a 7F pigtail angiographic catheter with steel
braids and the fragment could not be removed even at open.
surgery performed to re-implant the obstructed ureter
into the bladder. After two years, however, there were no
apparent side-effects from the catheter fragment being
retained in the pelvicalyceal system.

FIG 3. Antegrade pyelogram of a patient. Radiolucent
calculus seen as a filling defect (adjacent to the needle tip)
(arrow) and a partially obstructed lower end of the dilated
ureter.
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FIG4. US guided aspiration of a post-transplant urinoma: (a) Transverse scan of pelvis demonstrates
a fluid collection (arrow) posterolateral to the urinary bladder (arrowhead); (b) Same fluid
collection seen in longitudinal section; (c) Further decrease in size during aspiration (needle tip is
seen within the fluid collection).

DISCUSSION
In patients where perirenal fluid collections obstruct a
transplant, early detection and intervention prevents
renal function from deteriorating. US guided percutaneous
aspiration of these fluid collections can provide a definite
diagnosis about the nature of the fluid and may help
patient management. All 9 procedures (in 8 patients)
where aspiration were attempted were successful; how-
ever, they were consistently curative in 3 cases with
abscesses, 6 patients needed only a single aspiration. In
1patient with a lymphocoele a single aspiration was done
but the collection recurred rapidly and therefore the
patient was operated upon without any further aspira-
tions. Urinomas and lymphocoeles showed a tendency to
re-accumulate rapidly even after repeated aspirations,
and surgery had to be performed in 2 of these patients-
one who had a urinoma and the other a lymphocoele. This
supports the view that percutaneous aspiration of peri-
transplant fluid collections may be more useful as a
diagnostic rather than as a therapeutic modality. 2

Antegrade pyelography by US guided fine needle
puncture accurately details the anatomy of the transplanted
ureter. It is therefore useful for detecting ureteral strictures
and perforation, and provides information not usually
available by excretory urography, radionuclide scan or
US.3 We successfully performed antegrade pyelography
in all the 7 patients in whom it was attempted and did not
encounter any complications, although in one of them US
didnot reveal hydronephrosis. Other methods of access
to the normal ureter include catheterization which can
theoretically provide the same information, but catheter
entry into a transplanted ureter is almost impossible.
There is also a greatly increased risk of infection after
cystoscopy. Therefore, antegrade pyelography seems to
be the method of choice for obtaining accurate details of
the transplant ureter. The procedure can easily be con-
verted to a PCN if necessary, a safe procedure when the
transplanted ureter is obstructed as it is in normally placed
native kidneys. 41t also serves two other useful functions:
(a) it helps decide whether obstruction or rejection is the
main factor responsible for diminishing renal function in
a patient,' and (b) it protects the site of the subsequent

repair, and allows accurate assessment of the repair by
repeated contrast studies of the ureter.

We performed PCN on 3 patients with obstructed renal
transplants and in all the procedures helped preserve and
improve the renal function, and delay surgery on these
sick patients till they were better. The only complication
that we encountered after a PCN, was a fracture of the
pigtail catheter below the skin and its retention within the
pelvicalyceal system of the transplanted kidney. Although
two years have passed and there has been no obvious
complication caused by the retained catheter fragment,
calculus formation around it is a possibility. Stables in
1982,6 in a review of complications of 1207 PCNs
performed on normally placed kidneys also encountered
one instance of catheter fracture below the skin.
In another series? of different percutaneous procedures

performed in 70 patients with complicated renal trans-
plants, only 6 procedure-related complications were
reported namely, haemorrhage into the pelvicalyceal
system in 3, ureteral perforation in 2 and septicaemia in
1 patient; there was no graft loss or mortality.

The results of the present study suggest that US guided
percutaneous interventional procedures can be safely
used to diagnose and treat urological complications in
patients who have undergone a renal transplant.
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