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Introduction
Renal transplantation is the optimal treatment op-

tion for patients with end-stage renal disease. Urolithi-
asis is an uncommon complication after renal trans-
plantation with the incidence being reported around 
1%1,2. Many metabolic and urodynamic risk factors 
have been shown to induce the formation of stone in 
the allograft after transplantation3. Stone formation is 
facilitated by urine stasis which can occur in the case of 
stenosis at the site of ureteric implantation to the blad-
der or due to an ischemic lesion of the ureter during 
explantation. It can also be facilitated by repeated uri-

nary tract infections, secondary hyperparathyroidism, 
or metabolic disorders such as hypercalciuria, hyperur-
icuria, or hypocitraturia which can be induced by some 
immunosuppressive drugs. In all reported series, calci-
um oxalate monohydrate stones were most common, 
followed by infectious and uric acid stones4. Allograft 
stones can also be ‘donor gifted’, which is most com-
mon in the cases of cadaveric kidney transplantation5. 
Clinical presentation of an obstructive renal allograft 
stone is not classic renal colic due to the lack of organ 
innervation. In many cases, the main findings are anu-
ria, oliguria, and elevated serum creatinine, but fever 
and sepsis can also be present due to infection and ob-
structive pyelonephritis. Methods of treatment depend 
on the stone size and location. Since the patient with 
transplanted kidney usually has only one functioning 
organ, emergency drainage of the allograft is the first 
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SUMMARY – We report a case of a 31-year-old patient with obstructive ureterolithiasis in a trans-
planted kidney, treated endoscopically with flexible ureterorenoscopy and laser lithotripsy. The patient 
presented with biochemical signs of acute renal failure and ultrasonographically detected hydronephro-
sis. Emergency nonenhanced computed tomography scan revealed an obstructive 5-mm stone in the 
ureter of the transplanted kidney with resulting hydronephrosis. The patient received a double J stent to 
relieve allograft obstruction. Since the stone size was deemed favorable for conservative treatment, the 
patient was discharged. Two months later, he was readmitted for leucopenia caused by mycophenolate 
mofetil. After recuperation of his white blood cell count, he was referred to extracorporeal shock wave 
lithotripsy, but since the stone was radiolucent, an endoscopic procedure was indicated. Retrograde en-
doscopic flexible ureterorenoscopy with ‘dusting’ of the stone was successfully performed. One year after 
the procedure, the patient was stone free and with good allograft function.
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step (either with percutaneous nephrostomy (PNS) or 
a double J stent) followed by definitive treatment (ex-
tracorporeal shock wave lithotripsy (ESWL), percuta-
neous nephrolithotripsy (PCNL), endoscopy, or rarely 
open surgery).

Case Report
A 31-year-old patient whose renal failure was due 

to polycystic kidney disease and had received a cadav-
eric renal transplant two months before presenting to 
the emergency department with oliguria and a rise 

in serum creatinine level. Ultrasound and later non-
enhanced computed tomography (CT) of the pelvis 
was done, which revealed grade III hydronephrosis 
of the allograft caused by a 5-mm stone in the ure-
ter. Laboratory tests showed an elevated serum creat-
inine level of 210 µmol/L. Upon admission, a double 
J stent was placed in the transplanted ureter to ensure 
proper drainage of the kidney. Given the size and po-
sition of the stone, there was a reasonably high chance 
of spontaneous elimination, so conservative approach 
was taken. The patient was discharged from the urol-
ogy department with a double J stent in place. After 
two months, the stone did not pass spontaneously and 
was radiolucent on native x-ray imaging, which made 
ESWL difficult, so we decided to perform retrograde 
flexible ureteroscopy. The patient was in spinal anes-
thesia and was placed in a supine lithotomy position. 
After removal of the JJ stent, a 0.038-inch hydrophilic 
guidewire was introduced into the ureter using a 70° 
lens cystoscope and a 6 Fr torque ureteral catheter, 

which enabled us to position the guidewire. During 
transplantation, ureteroneocystostomy was performed 
using an extravesical technique in which the ureter is 
directly anastomosed to the bladder without tunnel-
ing using so-called full-thickness anastomosis, which 
greatly facilitated intubation of the ureter with a JJ 
stent and performance of the endoscopic procedure 
after. Using the guidewire, we managed to position 
the 8.4 Fr Olympus flexible ureteroscope into the ure-
ter. During manipulation, the stone migrated to the 
kidney, so we positioned the instrument proximally 

Fig. 1. Computed tomography scan of the obstructing stone 
in the ureter of the allograft. 

Fig. 3. Stone in renal allograft before dusting.

Fig. 2. Retrograde ureteropyelography during flexible ure-
terorenoscopy.



using the guidewire to straighten the ureter and fa-
cilitate the progression of the flexible ureteroscope. 
After radiographic confirmation of the position and 
visualization of the stone in the transplanted kidney, 
HoYag laser dusting lithotripsy was performed using 
a 200-µm laser fiber, energy was set to 0.5 J and fre-
quency to 15 Hz. After complete disintegration of the 
stone, a double J stent was placed over the guidewire 
which was placed into the allograft over the working 
channel of the flexible ureteroscope during extraction 
of the instrument. Two weeks later, the JJ stent was re-
moved, and the ultrasound examination showed com-
plete stone clearance. During one-year follow up, the 
patient was stone free and with a satisfactory allograft 
function.

The patient provided signed informed consent for 
publication of the case report and accompanying im-
ages. Consent to conduct and publish the study was 
obtained from the Ethics Board of the Zagreb Univer-
sity Hospital Center, Zagreb, Croatia. 

Discussion 
Transplant recipients often have predisposing con-

ditions for developing urolithiasis, such as hyperfiltra-
tion, excessively alkaline urine, renal tubular acidosis, 
recurrent urinary tract infections, and increased serum 
calcium caused by persistent secondary hyperpara-
thyroidism. Furthermore, in renal transplant patients 
who have urolithiasis we can frequently diagnose met-
abolic disorders such as hyperuricemia and hyperpara-
thyroidism. Despite all this, the incidence of de novo 
urolithiasis in renal transplant recipients is low. In the 
case of a renal transplant recipient who presents with 
graft nephrolithiasis, two different situations may be 
observed, i.e., a kidney with ‘donor gifted’ stone, and de 
novo stone formation in the allograft. Since the intro-
duction of CT to assess the kidneys of living donors, it 
has been found that a significant proportion of poten-
tial donors have clinically invisible kidney stones with 
an incidence of up to 10%6. Usually, potential donors 
are excluded from donation if they have medical his-
tory of recurrent urolithiasis or have a metabolic dis-
ease which increases the chance of stone formation in 
the solitary kidney after nephrectomy7. It is generally 
agreed that non-symptomatic stones under 4 mm in 
diameter could be left in situ and the kidney can be 
safely transplanted8-11. 

In a living donor situation where the stone is larger 
than 4 mm, three options exist: 

1) treating the stone before explantation, 
2) ex vivo prior to transplant, and 
3) in the case of a stone that was not detected 

during donor workup, after transplantation. 
The method of treatment of living donor lithiasis 

before explantation is dependent on the size and lo-
cation of the stone. Recently, numerous authors have 
shown the feasibility and safety of ex vivo stone ex-
traction just before transplantation12-15. This can be 
achieved either by ureteroscopy or in cases of larger 
stones using a smaller nephroscope through pyelotho-
my. The procedure does not significantly prolong cold 
ischemia time nor does it increase the incidence of 
potential complications. Potential cadaveric donors in 
general are not systematically screened for renal lithi-
asis5. With that in mind, our patient probably received 
the stone together with the allograft, given the fact 
that only two months had passed since the cadaveric 
transplantation. As mentioned before, renal allograft 
is not innervated, which can obscure clinical presen-
tation of obstructive urolithiasis. The stone is usually 
found during routine ultrasonography or in diagnos-
tic procedures for other complications such as fever, 
infection, hematuria, and/or renal dysfunction. In our 
patient, renal dysfunction (elevated serum creatinine) 
led to ultrasound, which revealed allograft hydrone-
phrosis, and CT scan performed after elucidated the 
cause of hydronephrosis. After alleviating the obstruc-
tion, either by placing a PNS or JJ stent, definitive 
stone management must be performed. The treatment 
of kidney transplant calculus may be challenging be-
cause of the extra-anatomic location of the allograft. 
The treatment options for renal allograft stone which 
exceeds 4 mm in diameter include ESWL, endoscopic, 
percutaneous or open surgical approach. In the case 
of our patient, we initially opted for conservative ap-
proach because of the relatively small stone size (5 
mm) and the fact that we routinely anastomose the 
ureter extravesically without tunneling. The ureter 
is relatively short and directly anastomosed to the 
bladder without forming an intramural angle that is 
present in the Lich-Gregoir reimplantation method, 
which can potentially impair spontaneous elimination 
of the stone. ESWL can be a good option for non-
obstructive stones up to 15 mm16,17. Pelvic bones can 
complicate radiological localization of the stone and 
can attenuate the shock waves, both of which are im-
portant for successful localization and disintegration 
of the stone. This method can also be complicated by 
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stone debris, especially in cases of a larger stone bur-
den, causing painless ureteral obstruction demanding 
regular follow up with ultrasound. Our patient had 
a radiolucent stone, which made localization difficult 
with x-ray and ultrasound. Radiolucency can imply 
that its composition is purely uric acid, which can 
be treated by alkalinization of the urine. We decided 
against alkalinization in an immunosuppressed patient 
because of the increased chance of bacterial coloniza-
tion and infection in an alkaline medium. PCNL is a 
proven method for the treatment of large renal stones. 
However, in cases of renal allograft stones, perinephric 
fibrosis can complicate the formation of a working ca-
nal and can limit maneuverability of the nephroscope; 
furthermore, due to the extra-anatomic site of the al-
lograft, the risk of intestinal injuries, albite small, does 
exist. To minimize the risk, upper pole calyx puncture 
of the graft is performed under ultrasound and x-ray 
guidance. In recent years, this method has become well 
established in the treatment of renal allograft stones 
that are too large for ESWL18-20. With the introduc-
tion of mini PCNL, the safety profile of the procedure 
has been upscaled rendering open procedure obsolete 
in almost every case21,22. Open surgery is usually per-
formed when there is a large renal stone burden com-
bined with the need to correct ureteral stenosis or oth-
er pathology obstructing the urine flow and causing 
stasis. Endoscopic lithotripsy can be complicated due 
to the site of the ureteral anastomosis to the bladder, 
which is usually on the lateral side of the dome mak-
ing cannulation difficult. Still, it is a proven method 
of lithotripsy of stones in renal allograft which are not 
amenable to ESWL23. At our institution, we perform 
anastomosis of the ureter to the bladder in an extraves-
ical manner using full-thickness anastomosis without 
the formation of the antireflux tunnel. This method 
has proven to be safe (a small percentage of stenosis 
and urine leaks) and does not have a detrimental ef-
fect on the allograft function at long term despite the 
reflux24. Also, avoiding angulation between the ureter 
and its neo-orifice, facilitates retrograde instrumenta-
tion, as well as the chance of spontaneous elimination 
of smaller stones. 
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Sažetak

FLEKSIBILNA URETERORENOSKOPIJA I LASERSKA LITOTRIPSIJA U BOLESNIKA S KAMENCEM U 
PRESAĐENOM BUBREGU: PRIKAZ SLUČAJA

M. Marić, T. Kuliš, L. Penezić, V. Andrijašević, I. Mokos i Ž. Kaštelan

Prikazujemo slučaj 31-godišnjeg bolesnika s opstruktivnom ureterolitijazom u transplantiranom bubregu liječenog en-
doskopski fleksibilnom ureterorenoskopijom i laserskom litotripsijom. Bolesnik se pezentirao sa biokemijskim znakovima 
akutnog zatajenja bubrega i hidronefrozom na ultrazvučnom pregledu. Hitna kompjutorizirana tomografija otkrila je op-
struktivni kamenac od 5 mm u ureteru presađenog bubrega s posljedičnom hidronefrozom. Pacijentu je učinjena intubacija 
uretera sa JJ protezom radi otklona opstrukcije alografta. Budući da je veličina kamenca ocijenjena povoljnom za konzerva-
tivno liječenje, bolesnik je otpušten na kućnu njegu. Dva mjeseca kasnije ponovno je primljen zbog leukopenije uzrokovane 
mikofenolat mofetilom. Nakon oporavka broja bijelih krvnih zrnaca, upućen je na ekstrakorporalnu litotripsiju, no budući 
da je kamenac bio radiolucentan, indiciran je endoskopski zahvat. Uspješno je izvedena retrogradna endoskopska fleksibilna 
ureterorenoskopija s dezintegracijom kamenca. Godinu dana nakon zahvata pacijent je bez kamenaca i s dobrom funkcijom 
alografta.

Ključne riječi: Litijaza bubrežnog alografta; Fleksibilna ureterorenoskopija


