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H I G H L I G H T S

A B S T R A C T

• Diagnostic

imaging
and
therapeutic
modalities
in
transplanted
kidneys
are
similar to normal patients with
nephrolithiasis.
• A high index of clinical suspicion
is needed for timely diagnosis of
urolithiasis in transplant kidneys
and early intervention seems
crucial.
• The
common
therapeutic
modalities are as same as the
normal patients with urolithiasis.

Urolithiasis is rare in renal transplant patients (<1%). The reasons are multifactorial
such as metabolic, medications, and recurrent urinary tract infections. The stones
are usually found incidentally on imaging; 50% of these patients are asymptomatic.
In some patients’ recurrent urinary tract infection (UTI), hematuria, fever, oliguria,
or anuria are presenting symptoms. The local pain on the graft may be the only sign.
Diagnostic imaging and therapeutic modalities are similar to normal patients with
nephrolithiasis. A high index of clinical suspicion is needed for timely diagnosis of
urolithiasis in transplant kidneys and early intervention seems crucial. The common
therapeutic modalities are the same as the normal patients with urolithiasis.
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Introduction
Urolithiasis is uncommon in renal transplant
patients (1). The potential reasons are metabolic
aberrations, such as metabolic acidosis and subsequent
hypocitraturia, urine alkalization due to renal tubular
acidosis, and hypercalcemia resulting from secondary
hyperparathyroidism (2). Medications such as
glucocorticoid may result in hypercalcemia. The other
causes of stone formation are foreign bodies (stents and
sutures) and recurrent urinary tract infections. The donor
kidney may be responsible for urolithiasis (named Donorgifted stone), although this condition is a rare reason for
urolithiasis in a transplanted kidney by routine computed

tomography angiography (CTA). In renal transplants, any
degree of obstruction can be led to renal failure. Most
patients have no specific symptoms, especially renal colic
(due to lack of renal innervation in transplant kidney), but
some present with UTI, hematuria, and decreased urine
output (3-5). It is vital that rising in creatinine level should
not be mistaken with transplant rejection. The standard
diagnostic imaging modalities can be used in these
patients. Therapeutic modalities, including shock wave
lithotripsy (SWL), ureteroscopy (URS), percutaneous
nephrolithotomy (PCNL), can be used the same as regular
patients with urolithiasis. As a general rule, renal stone
<1.5cm can be managed with SWL, but stone >1.5 cm
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or large stone in the upper ureter cannot be managed by
retrograde ureteroscopy due to abnormal location of the
implanted ureter, and it can be tackled by percutaneous
access.
Methods
By searching performed in databases such as PubMed,
Scopus, Embase, Medline, and Web of science with these
keywords: renal transplant, urolithiasis, ureteroscopy,
percutaneous nephrolithotomy, and shock wave
lithotripsy, recent treatment modalities of urolithiasis in
renal transplant patients included in our mini-review.
Summary of researches
The stones in the transplanted kidney may be located
in the renal system or ureter; stones may be found
incidentally or presented with renal failure and hematuria.
The consensus is conservative treatment in asymptomatic
stone with a size of < 5mm since most of these stones
will have expulsed without any harmful event, but most
experts agree on active treatment in stone with more than
5 mm.
As mentioned earlier, SWL is the first choice for a
renal stone between 5 -15mm, but there are some technical
difficulties in performing SWL due to anatomical barrier
in iliac fossa that mandates performing SWL in the prone
position. For stones >15mm, most studies recommend
percutaneous nephrolithotomy as a preferred treatment.
Nowadays, with the advance in flexible ureteroscopy
design and laser lithotripsy technique, retrograde
(retrograde intrarenal surgery) and antegrade approach
access to the ureter is a feasible option in stone > 15
mm. The laser lithotripsy is capable of fragmenting any
stone. The retrograde approach is the first option, and
an integrated approach through percutaneous access is
reserved for failed retrograde access. Data about the
success of SWL, URS, and PCNL are scarce and mainly
upon case series. Data about the success of SWL, URS,
and PCNL are scarce and mainly upon case series.
In a multicentric study by Branchereau et al.,
they reported their experience in the management of
urolithiasis in 95 transplant kidney patients; renal stone
(51 patients), UPJ stone (16 patients), and ureteral
stone (28 patients). Forty-six patients were managed
conservatively, so SWL, URS, and PCNL performed in
12, 25, and 10 patients, respectively. Two patients with
renal pelvis stone underwent open pyelolithotomy. It is
said that the presence of stent may be a risk factor for
stone formation, but in this study, the presence of stent
(63 patients) was not a risk factor for stone formation
compared to stent-less re-implantations (23 patients).
Also, the most common type of ureteral reimplant was
Lich-Gregoir that may produce difficulty for retrograde
access to the ureter; they recommended using the
modified Lich-Gregoir technique (lateral displacement of
neoureter) for facilitating retrograde access (1).

In a single-center study by Sarier et al., 3758
patients were analyzed retrospectively for eight years.
The incidence of urolithiasis was 0.5 % in their report.
Among ten patients with renal stones, only one patient
underwent PCNL, and the remaining (nine patients)
managed with retrograde flexible URS. The most common
metabolic abnormalities were hyperparathyroidism and
hyperuricemia, respectively. They noted that medication
such as cyclosporine is associated with hyperuricemia,
but this increase with stone formation is unclear (2).
Cicerello et al., reported an analysis of 953 patients with
renal transplants. Ten patients (~1%) had nephrolithiasis;
most of them were asymptomatic, seven patients with
renal stone, and three with renal stone. Two patients
underwent SWL, five patients managed with URS, two
patients with PCNL, and open surgery in one patient with
impacted lower ureteral stone. The interesting finding
in their study was that hyperparathyroidism was the
most common metabolic finding (Figure 1). They noted
that medication such as cinacalcet hydrochloride, as an
inhibitor of parathyroid hormone, can treat this condition,
but if medical therapy fails to correct hyperparathyroidism
after two years, parathyroid surgery may be needed (3, 4).
There are many debates if the presence of stone in live
renal donors prohibits renal transplant. The consensus
is that the presence of stone in the renal donor is not a
contraindication for renal transplant. There are three
options for treating urolithiasis in renal donors; the first is
treating urolithiasis in donors before renal transplant, the
second is treating stone immediately after nephrectomy
and before transplantation, and the last option is treating
after transplantation. An exciting study by Rashid et al.
reported successful stone treatment in nine renal donors
with stone immediately after donor nephrectomy as an
ex vivo ureterostomy while renal graft was in chilled
normal saline with basketing or in situ laser fragmentation
of stone. If we plan to treat renal stones in donors after
transplantation, it is recommended that performed with a
delay until the dose of the immunosuppressive drug can
be reduced (5).
Open surgery is a last resort in treating renal stones in
renal transplant patients due to the difficulty of surgery
secondary to perirenal fibrosis; the immunosuppressive
medication can also increase the risk of urinary fistula
formation in open renal surgery in renal transplant.
Krambeck et al., reported their successful experience
in 13 patients with renal transplants treated with
percutaneous nephrolithotomy. Renal failure, hematuria,
and urinary tract infection were the most common
presentations. The overall success rate of PCNL was
reported similar to the general population. They found that
calcium oxalate stone is the most common stone in renal
transplant patients. Although hyperuricemia is commonly
related to immunosuppressive medication, the incidence
of uric acid stone reported only 8% (6).
Retrograde access to the ureter may be difficult in
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Figure 1. Flowchart of transplanted kidney stones managements.

SWL: shock wave lithotripsy, PCNL: percutaneous nephrolithotomy,
URS: ureteroscopy

many cases of a renal transplant due to the location of the
ureter in the anterior bladder wall, but the use of a flexible
ureteroscope overcomes this problem. In a study by Basiri
et al., the success rate of retrograde access was reported at
68% in their series. If retrograde access failed, we could
use ultrasonography access to the kidney as an alternative
approach (7).
There are some technical points in the PCNL of
transplant kidneys; due to 180 rotations on its axis,
posterior calyces located anteriorly and anterior approach
are equivalent to the posterior approach. In a normally
located kidney, the patient's position is lithotomy for
simultaneous retrograde access. Also, due to fibrous
formation around the kidney, experts recommend using
telescopic metal dilators. Some experts recommended
approaching the lower pole as caudal as possible, whereas
others recommended upper pole access to the ability to
access the upper ureter simultaneously.
The therapeutic options for ureteral stones in renal
transplant are retrograde ureteroscopy, SWL, and
antegrade percutaneous access. Nowadays, with the use
of flexible ureteroscopy, most patients can be managed
with this procedure. Some reports mentioned that lateral
displacement of the ureter in ureteroneocystostomy
(modified Lich-Gregoir technique) facilitates ureteral
access in a retrograde fashion.
Discussion
The therapeutic options for urolithiasis in transplant
kidneys are the same for normal kidneys, although the
renal function is essential. Obstruction even to a low
degree may alter renal function toward failure, so initial
management in patients with renal failure is percutaneous
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drainage with nephrostomy tube, and definite treatment
should be postponed till the normal renal function is
achieved. If renal function is normal, stone size less
than 5 mm, and no significant obstruction, conservative
management is recommended. In the study by Serur
and colleagues, they followed the patients that had been
diagnosed with a renal stone in donated kidney for six
years after transplantation, and they had no symptoms,
so they recommended that renal transplant is not
contraindicated in donors with stone <3mm or with a
remote history of stone episodes (> 10 years) (8, 9). If
the stone is diagnosed in the rental unit during the renal
transplantation process, there are many options, e.g., exvivo ureteroscopy on the renal unit after nephrectomy
while kidney inserted in normal saline solution ice-slush
before transplantation. Wong et al., reported their series
on 20 patients with nephrolithiasis during transplantation
and treated 17 of them with flexible ureteroscopy and
laser fragmentation. Another option is the stone treatment
after transplantation when the immunosuppressive dose is
reduced (10, 11).
SWL is recommended for stone <15mm in the absence
of obstruction, success rate cited between 35 to 70 % in
many case reports. In a study by Verrier and colleagues
on renal transplant stones in 31 patients, it was shown that
about one-third of patients were managed conservatively,
in renal stone first minimally invasive treatment was SWL,
and if this treatment failed, ureteroscopy or percutaneous
treatment was recommended (12-14).
Ureteroscopy is another option for ureteral stone
in a retrograde fashion. If retrograde access failed (due
to inability to find ureter orifice), the next step would
be the antegrade approach. Sevnic et al., reported the
success of flexible ureteroscopy with laser lithotripsy
in their case series (6 patients). Five patients underwent
flexible ureteroscopy (1 renal stone and five ureteral
stones), one patient underwent PCNL due to large stone
size. All patients were treated successfully with flexible
ureteroscopy (15). Percutaneous nephrolithotomy is
recommended for stone >15mm or failed endoscopic
treatment. Wyatt et al., reported an 81% success rate
of PCNL in their series (16 patients). Krambeck et al.,
reported a 76.9% success rate of PCNL in 13 patients that
underwent PCNL (16).
Open surgery is the last option when another minimally
invasive fails; due to the effect of immunosuppressive
drugs on the healing process, the probability of fistula
should be kept in mind.
Conclusion
Due to renal denervation, renal transplant patients do not
experience typical renal colic pain, and many of them are
asymptomatic. However, some may be presented with
oliguria, uremia, or hematuria, so a high index of suspicion
is needed to diagnose urolithiasis in renal transplant patients.
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Immediate intervention is essential for preserving renal
function in obstructed renal unit. Diagnostic modalities
are similar to normal patients. If there is an infection or
significant obstruction first step of treatment is percutaneous
nephrostomy, and definite treatment should be postponed to
stabilize patients. Therapeutic modalities are similar to normal
patients. For renal stone<5 mm, the consensus is expectant
management, stones 5-15mm may be treated with SWL, and
for stones >15mm, PCNL is recommended. Open surgery was
the last option when the other options failed, simultaneous
ureteral stone and ureteral stricture that need surgical correction
and staghorn stones.
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Abbreviation
CT
Computed tomography
CTA
Computed tomography angiography
PCNL Percutaneous nephrolithotomy
SWL
Shock wave lithotripsy
URS
Ureteroscopy
UTI
Urinary tract infection
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