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CASE REPORT

Experience of percutaneous access under ultrasound
guidance in renal transplant patients with allograft lithiasis
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Objective: Urolithiasis of the transplanted
kidney has an incidence of 0.2 to 1.7%, it

increases the risk of infection in immunosuppressed patients
and it can lead to ureteral obstruction that is often associated
with deterioration of renal function. Urolithiasis of the trans-
planted kidney has different characteristics compared to the
native kidney, due to the absence of innervation, which does
not lead to colic pain. Percutaneous approach is an optimal
choice in transplant patients.
Material and methods: Here we report our experience in two
cadaveric transplant patients with urolithiasis. The first case
was a patient of 68 years with a 20 mm stone located in the
transplanted kidney pelvis and another smaller in a lower
calyx. The second case was a patient of 65 years with a 15
mm stone in the distal part of the transplanted ureter. In both
cases the patients were asymptomatic, but they had a reduc-
tion in urine output associated with worsening of the trans-
planted kidney function. The diagnosis was performed in both
cases with ultrasound study, showing a severe hydronephrosis
and it was confirmed by computed tomography scan. In both
cases, we performed a Percutaneous Nephrolithotomy
(PCNL). Access was made after targeting the stone, through a
lower pole puncture under ultrasound guidance. The first case
was treated with pneumatic and laser energy, breaking stones
through a nephroscope. In the second case we performed a
laser lithotripsy of the ureteral stone, using a flexible video-
ureteroscope. At the end of both procedures a Double-J stent
and a 14 Fr Malecot nephrostomy were positioned, that were
removed at 6 weeks and 10 days, respectively.
Results: Both patients achieved a resolution of the worsening
of renal function, recovering the spontaneous diuresis. The
surgical procedure using ultrasound guidance was safe and
allowed quick access to the renal pelvis. Both patients experi-
enced no bleeding or infection during hospitalization.
Conclusions: Percutaneous Nephrolithotomy (PCNL) is an
established safe and effective surgical treatment option for
larger renal calculi in renal allografts. The ultrasound guided
access to the transplanted kidney in percutaneous treatment of
urolithiasis is useful and fast, minimizing patient exposure to
ionizing radiation.
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planted patients (1). Although it represents a rather
uncommon complication, it can lead to significant mor-
bidity and to a devastating loss of graft function if
obstruction occurs (2). Described for the first time in
1970 by Rattiazzi and associates (3), the urolithiasis of
the transplanted kidney is considered a transplant com-
plication deserving of a minimally invasive surgical
approach, such as percutaneous nephrolithotomy
(PCNL) (4). In fact PCNL is the technique of choice for
removal of stones larger than 1.5 cm in diameter and it
has the advantage of potentially removing all stone frag-
ments at one procedure (5). Among the 1291 transplants
performed in our institution, 10 (0.7%) showed
nephrolithiasis in the renal graft, but only 4 have neces-
sitated surgery. In this report, we describe two patients
with kidney transplantation and urolithiasis treated with
PCNL under ultrasound guidance.

CASE REPORT
The first case was a 68 year old male patient that had
received a cadaveric kidney transplant, in the right iliac
fossa, 16 years previously for end-stage renal disease of
unknown etiology. In 2012 he has undergone pyelolitho-
tomy for transplanted kidney stones before ureteral reim-
plantation according to Lich-Gregoir technique. The
patient was in pharmacological therapy for hypertension
and type 2 diabetes. He came to our attention for anuria
and acute renal failure secondary to a severe hydrourete -
ronephrosis of the allograft (documented by an ultrasound
scan) in absence of colic pain. Therefore the patient was
drained with a percutaneous nephrostomy, that was
removed after a few days when it was placed an antero-
grade Double-J ureteral stent. Then a computed tomogra-
phy scan revealed a 20 mm stone located in the trans-
planted kidney pelvis and another smaller in a lower calyx
(Figures 1A, 1B). Subsequently, after refusing endoscopic
surgery to remove obstruction, he underwent a single ses-
sion of ESWL that remained unsuccessful. After this fail-
ure, the patient decided to undergo PCNL. Therefore,
PCNL treatment was carried out in the supine position
and general anesthesia. At first, a lower pole puncture was
performed, under ultrasound guidance, in order to intro-
duce a stiff 0.038” guidewire into the pelvicalyceal system.
A skin incision along the guidewire was made and dilation
was performed using a balloon dilator. After tract dilation,
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INTRODUCTION
Urolithiasis of the transplanted kidney is a rare compli-
cation that occurs in 0.4-1% of the population of trans-
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the percutaneous sheath was advanced into the pelvica-
lyceal system. Dilation and advancement of the operating
sheath was accomplished under X-ray control. A rigid
nephroscope was introduced through the operating sheath
and an Holmium laser lithotripsy using 365 μm laser
fibers was performed. During the procedure we also used
a pneumatic lithotriptor (Stone Breaker). Both stones were
destroyed and the fragments were removed with graspers.
Finally a temporary percutaneous 14 Fr Malecot nephros-
tomy was positioned in the renal pelvis, also leaving the
previously positioned ureteral stent.
The second case was represented by a 65 year old male
patient with a medical history of hypertension and
chronic kidney disease secondary to ADPKD (Autosomal
Dominant Polycystic Kidney Disease). 
In 2009 he was subjected to cadaveric kidney transplan-
tation in the right iliac fossa but after few months
occurred a ureteral stricture that required ureteral reim-
plantation according to Lich-Gregoir technique. This
patient was admitted to our department for a progressive
loss of the allograft function associated with severe
hydroureteronephrosis (diagnosed through an ultra-
sound scan). Before surgery was performed an abdomen
computed tomography scan which revealed the presence
of a 15 mm stone in the distal part of the transplanted
ureter (Figures 2A, 2B). Therefore, the patient was pre-
pared for PCNL procedure. At first, the patient was posi-
tioned supine and we made a lower pole puncture,
under ultrasound guidance, in order to introduce a per-
cutaneous nephrostomy into an anterior calyx of the

transplanted kidney. Then we made an anterograde
ureteropyelography, under X-ray control, which con-
firmed the presence of a partial obstruction located in the
distal part of the allograft ureter. After putting the
guidewire through the nephrostomy, the nephrostomy
was removed and we proceeded to dilate the operating
channel in order to introduce the percutaneous sheath
(always under X-Ray control). So that we performed a
Holmium laser lithotripsy of the ureteral stone, through
a flexible video- ureteroscopy. Stone fragments were
removed with graspers. Finally we introduced an antero-
grade Double-J stent in order to prevent ureteral stric-
ture, but also a temporary percutaneous 14 Fr Malecot
nephrostomy. After surgery both patients immediately
had an improvement of renal function with a postopera-
tive course uneventful, experimenting minimal pain. In
particular they had no bleeding or infection during hos-
pitalization. 
In both cases percutaneous nephrostomy was removed
only after 10 days under X-ray control, after contrast
injection by the nephrostomy which confirmed a stone
free state. Ureteral stents were removed cystoscopically
after 6 weeks.

Figure 1A. 
Coronal
computed
tomography
image showing
stone in a
lower calyx and
the double-J
stent in the
right iliac fossa
renal allograft.

Figure 1B. 
Axial
(transverse)
computed
tomography
image showing
2 stones in the
right iliac fossa
renal allograft
(the first
located in the
kidney pelvis
and another
smaller in a
lower calyx).

Figure 2A. 
Axial (transverse) computed tomography image showing
stone in the distal part of the transplanted ureter.

Figure 2B. 
Coronal computed
tomography
image showing
stone in the distal
part of the
transplanted
ureter.
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DISCUSSION
Urinary lithiasis, following renal transplantation, repre-
sents a rather uncommon complication (0.4-1% ) (1, 6).
More than one-half of the patients with stones in a kid-
ney transplantation don’t show any symptom of pain.
The plausible explanation for this observation is dener-
vation of the transplanted graft (7). The most common
symptoms are hematuria, oliguria/anuria, fever, elevation
of serum creatinine level, and positive findings in bacte-
rial culture of urine (8). Therefore urinary stones can be
regarded a potential threat due to the risk of obstruction,
sepsis, and potential loss of allograft function (9).
Allograft stones may be already placed in situ, the so-
called donor-gifted allograft lithiasis, or may be the result
of new stone formation after transplantation. The latter is
believed to be a multifactorial phenomenon, related to
both metabolic and urodynamic parameters (10).
Predisposing risk factors for stone formation are present
in most renal allograft recipients. Metabolic factors pre-
disposing to stone formation are hyperparathyroidism,
hypercalciuria, recurrent urinary tract infection, hypoci-
traturia and gout. Less common risk factors include out-
flow obstruction, foreign bodies such as stents, nephros-
tomy tubes, suture materials and donor lithiasis (11, 12).
Harper et al. investigated risk factors for stone formation
in five patients and compared them to 41 transplant
patients with no stones. They reported that although
patients with calculi in transplants passed significantly
more concentrated and alkaline urine, there were other
factors contributing to stone formation (13). The treat-
ment methods of urolithiasis in renal transplant recipi-
ents are similar and equally safe as those used in the gen-
eral population. The options for management of trans-
plant stones are conservative, ESWL, percutaneous
nephrolithomy (PCNL), ureteroscopy (URS) or open sur-
gery. In particular Percutaneous removal of calculi from
transplanted kidneys, since it was first described in 1985
by Hulbert et al. (13), is the technique of choice for
removal of stones larger than 1.5 cm in diameter and it
has the advantage of potentially removing all stone frag-
ments at one procedure (5). Furthermore, because of the
relative superficial position of transplanted kidneys, per-
cutaneous management is favored. Indeed PCNL has the
best success rate, but it is an invasive procedure on a sin-
gle functioning kidney (14). Krambeck, who described
the largest series of PCNL in transplant kidneys, report-
ed perioperative complications in about ¼ of patients
(15). These complications, however, were to be ascribed
more to the state of immunosuppression that surgery. 
After these considerations, we must consider the role of
ultrasonography in the management of kidney transplant
complications, such as urolithiasis. In fact, ultrasonogra-
phy appears to be the most useful diagnostic tool to
detect stones and determine their location and size.
Furthermore it is an easily applied bedside examination
that can guide our intervention, in order to treat this
complication (16, 17). When we perform a PCNL, the
allograft is located in the iliac fossa and the access is typ-
ically by way of an anterior calyx with the patient in a
supine position. Intra-operative ultrasound can be used
to assess anatomy before access is attempted, because the
proximity of bowel loops and iliac blood vessels intro-

duce the possibility of injury to these structures. In addi-
tion immunosuppressive therapy can increase the risk of
complications particularly impaired wound healing, fis-
tula formation and perinephric urinoma (5).
The aim of our report is to stress the importance of ultra-
sonography in percutaneous treatment of the transplant-
ed kidney lithiasis. Ultrasound has a limited application
in percutaneous treatment of native kidney stones
because we have some anatomical landmarks (the inferi-
or border of the 12th rib, iliac crest, posterior axillary
line) that allow to minimize the risk of damage to the
abdominal organs and vascular structures. Instead,
although the transplanted kidney has a more superficial
location, there is an increased risk of bowel damage and
injury to the iliac vessels. Since the transplanted kidney
has an extra anatomical location, there are no bone land-
marks capable of guiding the operator in the proper
approach to the urinary tract. 
The extra anatomical position of the neo-ureteral meatus,
in association with the difficult accessibility to the high
urinary tract because of perimeatal and periureteral
fibrosis, make complex if not impossible to execute an
ascending pyelography, preventing an X-ray guided
approach to the transplanted kidney (18). For this rea-
son we believe that ultrasound can speed up the percu-
taneous access to the kidney transplant for the treatment
of urolithiasis, reducing the risk of bowel and vascular
damage. In addition ultrasound, reducing surgery time,
may decrease the patient's exposure to ionizing radia-
tion.

CONCLUSION
The formation of urinary stone following renal transplanta-
tion is a rare complication. Percutaneous Nephrolithotomy
(PCNL) is an established safe and effective surgical treat-
ment option for larger renal calculi in renal allografts. In
our opinion, the ultrasound guided access to the trans-
planted kidney in percutaneous treatment of urolithiasis is
useful and fast, minimizing patient exposure to ionizing
radiation.
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