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Introduction
Kidney transplantation is the most preferred treat-

ment for patients with end-stage renal disease1. It has 
proven to be the most effective method of replacing 
renal function, as it significantly prolongs survival and 
improves the quality of life. One of the rare postop-
erative urologic complications is urolithiasis, and its 
incidence is less than 1%2. Due to the lack of specific 
symptoms resulting from denervation of the kidneys 
and ureters, urolithiasis in these patients is most often 
manifested by painless macrohematuria, decreased di-
uresis, unexplained fever, and elevated creatinine lev-

els3. Recognition, as well as treatment of graft urolithi-
asis is a challenge for clinicians, and given that these 
are immunosuppressed patients, rapid diagnosis and 
treatment are crucial to prevent transplant loss. This 
case report presents a male patient with urolithiasis 
detected six months after kidney transplantation, who 
was treated with different therapeutic modalities.

Case Report
The patient was a 52-year-old man who had un-

dergone cadaveric kidney transplantation in 2020. He 
was born with severe bilateral vesicoureteral reflux 
along with renal impairment. When the patient was 
two months old, he underwent right-sided nephro-
ureterectomy due to an extremely dilated right ure-
ter and kidney with urosepsis. In the following years, 
two antireflux operations were performed on the left 
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SUMMARY – Urolithiasis is a rare urologic complication after kidney transplantation, and its di-
agnosis and treatment can be challenging for clinicians. In our 52-year-old male patient, graft hydro-
nephrosis was found six months after transplantation. The patient had recurrent urinary tract infections 
followed by macrohematuria and an increase in creatinine levels. Computerized tomography revealed a 
13-mm diameter stone in the ureter of the transplanted kidney as the cause of obstruction. Percutaneous 
nephrostomy was placed in the graft to solve the obstruction. Initial endoscopic treatment with a retro-
grade approach failed. An antegrade approach through a previously placed nephrostomy was not suc-
cessful either. By a repeated retrograde approach, laser lithotripsy was performed successfully. The patient 
has been monitored for six months and has stable graft function without hydronephrosis or stones. As in 
our patient’s case, the diagnosis and treatment of urolithiasis in kidney transplant patients is challenging, 
and minimally invasive procedures are the treatment of choice. 
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ureterovesical junction, but both failed, and left-sided 
ureterocutaneostomy was constructed. In 1972, stoma 
closure was performed with ureteral reconstruction 
using large bowel (ureterocolocystoplasty). Over years, 
there was a gradual decline in renal function, and in 
2020, he began hemodialytic treatment. In the same 
year, he underwent cadaveric kidney transplantation in 
the right iliac fossa, and his early postoperative clinical 
course was eventless. Six months post-transplantation, 
ultrasound revealed mild graft hydronephrosis with an 
elevated creatinine level of 127 μmol/L (normal range: 
64-104 μmol/L). Over the next few months, the pa-
tient had recurrent urinary tract infections followed by 
macrohematuria, and creatinine levels increased to 149 
μmol/L. Hydronephrosis was still present on ultra-
sound, while the urethrocystoscopic finding was nor-

mal. Renal scintigraphy revealed dilatation of the renal 
calyces, renal pelvis and ureter, and a 15% decrease was 
observed in creatinine clearance. Drainage was sig-
nificantly worse and was only partially improved by 
diuretics. The patient underwent anterograde pyelo-
ureterography, and a presumptive diagnosis of stenosis 
of the ureterovesical anastomosis was established (Fig. 
1). The defect of contrast filling was interpreted as an 
air bubble. However, computerized tomography urog-
raphy demonstrated a 13-mm diameter stone in the 
distal part of the ureter of the transplanted kidney as 
the cause of obstruction (Figs. 2 and 3). Due to the 
existing obstruction, the patient underwent percuta-
neous nephrostomy in the graft.

Fig. 1. Antegrade pyeloureterography demonstrating a visible defect of contrast filling (horizontal arrow) and narrowing 
in the distal part of the ureter (vertical arrow).

Fig. 2. Axial computerized tomography of the pelvis 
demonstrating a stone in the right ureter.

Fig. 3. Coronal computerized tomography urography 
demonstrating a stone in the distal part of the ureter of the 
transplanted kidney.



Since the stone was in the prevesical position, a ret-
rograde approach was chosen. The ureteral orifice was 
found only after applying methylene blue through ne-
phrostomy, and the entrance to the ureter was difficult 
to cannulate because of the unfavorable angle. After 
entering the ureter, the stone was located and caught 
in a Dormia wire basket. However, during removal, 
it was expelled from the basket at the ureterovesical 
anastomosis and remained in the ureter. Re-entry into 
the ureteral orifice was no longer possible, primarily 
due to bleeding and new-onset edema. Approximately 
one month after the retrograde approach, the ante-
grade approach was attempted. We used a previously 
placed nephrostomy for access. A guidewire was placed 
through it into the renal cavitary system, and after the 
channel size was expanded, the 12 Ch sheath was in-
serted, and the renal cavity system was entered with a 
flexible ureteroscope (antegrade approach). A flexible 
ureteroscope was used to enter the ureter, but because 
of anatomic variation of the ureter, it was not possible 
to reach the stone or place the ureteral double-J stent. 
Approximately two months later, we managed to enter 
the ureter again with a retrograde approach. The enter-
ing was also challenging but successful, and the stone 
was located in the distal part of the ureter. The stone 
was fully disintegrated using holmium-yttrium alumi-
num garnet (Ho-YAG) laser lithotripsy, after which a 
double-J stent was placed. Two months after successful 
lithotripsy, the double-J stent was removed. The pa-
tient has been monitored for six months and has stable 
graft function with no hydronephrosis or urolithiasis.

Discussion
Allograft lithiasis after renal transplantation can 

either be the result of de novo lithiasis formation or 
can be donor-gifted3. Recipients are predisposed to 
developing graft urolithiasis because of a unique com-
bination of metabolic and urodynamic factors. Sec-
ondary vesicoureteral reflux, ureteral stricture or ob-
struction, and residual foreign bodies (nonabsorbable 
suture material) promote the development of stones3. 
Also, kidney stones were shown to be associated with 
recurrent urogenital tract infections, especially if they 
are caused by urease-positive pathogens such as Pro-
teus mirabilis4. Renal tubular acidosis and tertiary hy-
perparathyroidism are common findings among kid-
ney transplant recipients and lead to the development 
of hypercalciuria and hypocitraturia, while the use of 
calcineurin inhibitors (cyclosporine and tacrolimus) 

has been associated with the development of hy-
peruricosuria5. In addition, increased protein intake, 
calcium, and vitamin D have potential lithogenic 
effects3. Sometimes stones can be detected in a do-
nor before transplantation, during organ assessment. 
Previously, such candidates were not considered suit-
able for transplantation due to the potential compli-
cations related to the calculus or the treatment pro-
cedure6. Advancement of endourologic techniques, 
along with expansion of the pre-transplant donor 
assessment, has relaxed restrictions in this regard7. Ex 
vivo treatment (most frequently ureteroscopy [URS] 
and pyelolithotomy) is performed immediately af-
ter nephrectomy and before graft transfer. In 2017, 
Machen et al. described a series of four patients, re-
cipients of cadaveric kidney transplants, who under-
went ex vivo ureteroscopy with successful removal 
of the calculus7. According to a systematic analysis 
conducted by Longo et al., the success rate (stone-
free rate [SFR]) of ex vivo surgery was 95.8%8. Due 
to the low risk of morbidity and high success rate, ex 
vivo ureteroscopy is recommended as the first-choice 
treatment for urolithiasis in kidney grafts from living 
donors3. Although calculus was not detected during 
the donor assessment, we believe that allograft lithia-
sis in our patient was donor-gifted. Therefore, ex vivo 
treatment was not an option.

In general, there are no differences in the treat-
ment of urolithiasis in native kidneys and transplant-
ed kidneys. However, the endoscopic approach in the 
treatment of graft ureteral stones is a technically de-
manding method due to the extra-anatomic position 
of the transplanted kidney and ectopy of the uret-
erovesical junction5. The existence of other comor-
bidities, such as ureterocolocystoplasty in this patient, 
may further complicate treatment. According to the 
guidelines of the European Urological Association, 
extracorporeal shock wave lithotripsy (ESWL) is 
considered the first choice for the treatment of stones 
<15 mm. URS, including the antegrade and retro-
grade approaches, may be considered for stones <20 
mm, while percutaneous nephrolithotomy (PCNL) is 
most suitable for larger stones (>20 mm)9. PCNL is 
used for the treatment of kidney and proximal uret-
eral stones, and the advantage over open surgery is 
lower morbidity and mortality with high efficacy10. In 
transplant patients, this method is quite simple, con-
sidering the location of the graft below the muscles 
of the anterior abdominal wall and the small distance 
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from the skin to the kidneys11. According to a study 
conducted by Duty et al., the success rate (SFR) of 
stone elimination using this method was 88.5%, with 
only three reported complications (postoperative 
sepsis, gastrointestinal bleeding, and herpes esopha-
gitis)5. An important issue for transplant patients is 
the extent of kidney damage because standard opera-
tive sheaths are 26-32 Ch in diameter. Therefore, the 
standard PCNL technique has been modified and is 
currently performed with a miniature endoscope (11-
20 Ch) through a small percutaneous tract11. ESWL 
is another effective method of treating symptomatic 
kidney stones, as well as stones in the proximal part 
of the ureter. The basic preconditions for the imple-
mentation of ESWL are determination of morphol-
ogy and function of the urogenital system and visual-
ization of calculus by diascopy or ultrasonography12. 
The graft is placed below the abdominal wall, so ul-
trasound localization of kidney stones is simpler than 
with stones in the ureter. Targeting urinary stones, 
especially those in the distal part of the ureter, can be 
difficult in a kidney transplant recipient. However, for 
ureteral stones near the graft, the kidney serves as a 
good acoustic window, and the dilated ureter simpli-
fies finding stones13. SFR is between 87% and 100%, 
but it is often necessary to repeat the procedure un-
til the stones are completely removed. Additionally, 
close monitoring is mandatory in patients without 
stents due to the risk of ureteral obstruction during 
fragment passage5. In our patient, calculus was not 
visible on diascopy or ultrasound; therefore, ESWL 
was not the method of choice.

Ureteroscopy is a minimally invasive method used 
to diagnose and treat diseases of the ureter and acces-
sible parts of the pelvicalyceal system. It is most often 
used in the treatment of ureterolithiasis14,15. There are 
two endoscopic approaches to the ureter, antegrade 
and retrograde16. When considering the antegrade 
endoscopic approach, the challenge is the proximity 
of the bowel located above the transplanted kidney, 
the arrangement of the hilar structures, and the posi-
tion of the ureter. In addition to the risk of intestinal 
perforation or bleeding from adjacent iliac vessels, 
this technique can be demanding. Fibrous perirenal 
reactive tissue, formed after transplantation, signifi-
cantly complicates tract dilatation and nephroscope 
maneuvering17. The retrograde approach involves en-
tering the urethra and bladder with a ureteroscope 
through the ureterovesical orifice into the ureter. 

Using a natural urinary opening to enter the ureter 
minimizes the risk of major complications, so a ret-
rograde approach is often the first method of choice. 
The main difficulties of this endoscopic approach are 
finding the ureteral orifice and conducting the uret-
eroscope through the intramural part of the ureter18. 
The site of the ureterovesical anastomosis may be on 
the bladder dome, anterior wall, or high on the pos-
terior bladder wall, and therefore access can be very 
difficult and often unsuccessful19. The use of meth-
ylene blue, as in our patient, could be helpful in the 
detection of the ureteral orifice. Furthermore, the ab-
sence of natural connective tissue poses a risk of ure-
teral injury when performing ureteroscopy. This risk 
can be reduced by inserting a ureteroscope over the 
guidewire, which provides support for the allograft 
ureter20. Regarding the efficiency of the URS in kid-
ney transplant patients, the SFR is 78%5. 

Although antegrade endoscopy is a more suc-
cessful treatment method than retrograde21, in our 
patient, both the retrograde and the antegrade ap-
proaches initially did not yield desired results. En-
doscopic treatment with the retrograde approach is 
complicated by the inability to find the ureteral ori-
fice. In addition to ectopy as a consequence of trans-
plantation, finding the ureterovesical orifice in our 
patient was further complicated by previously per-
formed ureterocolocystoplasty. In transplant patients 
with urinary diversion or bladder augmentation, the 
bladder wall is changed and contains mucosal folds, 
so the passage through the ureterovesical anasto-
mosis becomes a potential problem22. Additionally, 
re-entering the ureter, as in our patient, is frequent-
ly difficult. The antegrade approach was complicated 
by the anatomic position of the ureter and the sharp 
pyeloureteral angle, so extraction of the calculus in 
this way was not possible. Finally, the stone was suc-
cessfully extracted only after repeating the retrograde 
procedure. 

Conclusion
Urolithiasis is a rare urologic complication after 

kidney transplantation. For clinicians, it represents a 
challenge for diagnosis and treatment, especially due 
to the extra-anatomic position of the transplanted 
kidney and the ectopy of the ureterovesical junction. 
However, minimally invasive endoscopic methods 
with either antegrade or retrograde approaches com-
bined with lithotripsy can give excellent results.
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Sažetak

RAZLIČITI PRISTUPI U LIJEČENJU UROLITIJAZE U BOLESNIKA S TRANSPLANTIRANIM 
BUBREGOM – PRIKAZ SLUČAJA

I. Peko, J. Španjol, R. Oguić, A. Gršković, D. Rahelić, N. Rubinić, M. Materljan, A. Jakšić i D. Markić

Urolitijaza je rijetka urološka komplikacija nakon transplantacije bubrega dijagnosticiranje i liječenje koje predstavlja iza-
zov za kliničare. Kod našeg 52-godišnjeg bolesnika uočena je hidronefroza grafta šest mjeseci nakon transplantacije. Bolesnik 
je imao ponavljajuće uroinfekcije praćene makrohematurijom, a došlo je i do porasta vrijednosti kreatinina. Kompjutorizirana 
tomografija pokazala je kako je uzrok opstrukcije kamenac promjera 13 mm u distalnom dijelu uretera transplantiranoga 
bubrega. Za rješavanje opstrukcije bolesniku je postavljena perkutana nefrostomija u presadak. Inicijalno endoskopsko li-
ječenje retrogradnim pristupom bilo je neuspješno. Anterogradni pristup preko ranije postavljene nefrostomije također nije 
bio uspješan. Ponovljenim retrogradnim pristupom uspjela se učiniti uspješna laserska litotripsija. Bolesnik se prati šest 
mjeseci i nema kamenaca niti hidronefroze, a funkcija grafta je stabilna. Dijagnosticiranje i liječenje urolitijaze u bolesnika s 
transplantiranim bubregom je, kao i u našeg bolesnika, izazovno, a minimalno invazivne metode predstavljaju metodu izbora 
u liječenju ovih bolesnika. 

Ključne riječi: Transplantacija bubrega; Ureterolitijaza; Ureteroskopija; Laserska litotripsija


