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Abstract

Percutaneous nephrolithotomy (PCNL) is an established safe 
and effective surgical treatment option for renal calculi in renal 
allografts. The advent of tubeless PCNL has led to reports of ambu-
latory or outpatient PCNL. This case report describes the success-
ful outpatient management of a 49-year-old female with a symp-
tomatic renal pelvic calculus in her transplanted kidney. Tubeless 
PCNL successfully removed the stone, free of complication, and the 
patient was discharged 2 hours and 17 minutes after the procedure 
in stable condition with minimal pain. This is, to the best of our 
knowledge, the first successful case of outpatient tubeless PCNL 
in a transplanted kidney.

Introduction 

Percutaneous nephrolithotomy (PCNL) is an accepted and 
widely used approach to extract large renal calculi. Since 
its description in the 1970s,1 surgical and technological 
advances have obviated the need for routine nephrostomy 
tube placement.2-8 Tubeless PCNL, with ureteral stenting, 
has been shown to decrease patients’ analgesic requirements 
and hospital length of stay.9,10 Although hospitalization is 
standard practice after PCNL, reports have described suc-
cess with outpatient management.11,12 This case report is 
the first to describe successful outpatient PCNL in a renal 
transplant patient.

Case report 

A 49-year-old female presented to her community hospital 
with hematuria and lower abdominal pain over the preced-
ing 48 hours. She had received her second cadaveric kidney 
transplant 6 years previously for end-stage renal disease of 
unknown etiology. On presentation she was afebrile and 

hemodynamically stable. Urine was positive for blood, but 
negative for nitrites or pyuria. Creatinine was 164 μmol/L 
(estimated glomular filtration rate 29 mL/min/1.73m2), slight-
ly elevated from her baseline of 150 μmol/L. An ultrasound 
scan showed a large renal stone in the lower pole of the 
allograft kidney. Intravenous antibiotics were initiated and 
the patient was transferred to our tertiary care centre. 

At our institution, a computed tomography scan revealed 
a 14 × 12 × 11-mm stone located in the renal pelvis (Fig. 1a, 
Fig. 1b). There was mild hydronephrosis, yet the parenchy-
ma of the graft was preserved. There was no evidence of 
a urinary tract infection (UTI)/sepsis and the patient’s pain 
responded to oral analgesia. The surgical options were dis-
cussed and a decision was made to proceed with the PCNL. 
Informed consent was obtained and a 1-week course of 
levofloxacin was prescribed for UTI prophylaxis. 

On the morning of the procedure, a stress dose of 100 mg 
intravenous (IV) hydrocortisone was administered. Cefazolin 
1 g IV was given prior to induction of general anesthesia. 
Flexible cystourethroscopy was performed and a 5Fr open-
ended ureteral catheter was passed up the left transplanted 
ureteral orifice over a 0.035” guidewire. A Foley catheter 
was placed to straight drainage and the patient was repo-
sitioned supine for percutaneous access. Retrograde ure-
teropyelography outlined the allograft kidney’s collecting 
system, demonstrating renal transplant inversion and a slight 
filling defect in the renal pelvis corresponding to the soli-
tary stone (Fig. 2). A lower pole puncture was performed 
on the first pass into an anterior calyx using the ‘eye of 
the needle’ technique (Fig. 3). A stiff 0.038” guidewire was 
advanced into the bladder and secured as the safety wire 
(Fig. 4). Tract dilation was performed and the percutane-
ous sheath was advanced into the renal pelvis (Fig. 5). The 
calculus was immediately evident on rigid nephroscopy 
and removed with duckbill graspers. Final nephroscopic 
and fluoroscopic examination confirmed a stone-free state. 
Bleeding was negligible throughout. A 22-cm × 6Fr double 
J stent was placed with the proximal coil in the renal pelvis 
and the redundant distal coil in the bladder (Fig. 6). The 
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sheath was removed, leaving a temporary safety 5Fr open-
ended ureteral catheter in the renal pelvis. Inspection of 
percutaneous incision revealed no bleeding and the ureteral 
catheter was removed, terminating the procedure. The total 
operative time was 81 minutes.

In the recovery room, the patient experienced minimal 
pain. She met all of our previously published intra-operative 
and postoperative criteria for consideration of outpatient 

Fig. 1a. Coronal computed tomography image showing stone in the left iliac 
fossa renal allograft.

Fig. 1b. Axial (transverse) computed tomography image showing stone in the 
left iliac fossa renal allograft.

Fig. 2. Retrograde pyelography showing slight filling (stone) in the renal pelvis 
of the allograft. Fig. 3a. Percutaneous puncture of the lower pole calyx.
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management.11 After 2 hours and 17 minutes in the post-
anesthetic care unit, she was discharged in stable condition. 

The patient was seen for follow-up on postoperative days 
10 and 25. Other than mild stent colic and mild hematu-
ria, she was stable and well. KUB (kidney, ureter, blad-
der) X-ray and ultrasound showed no evidence of residual 
fragments. The stent was removed cystoscopically. Stone 
analysis revealed a mixed stone containing calcium oxalate 
(major) and calcium carbonate/phosphate with magnesium 
ammonium phosphate (minor).

Discussion 

Urolithiasis is an uncommon, but potentially catastrophic 
complication of renal transplantation. The risk of ureteral 
obstruction and subsequent graft compromise contribute 
to the urgent manner in which management is required. 
Additionally, patients are chronically immunosuppressed 
following transplantation predisposing them to sepsis should 
infection complicate the stone.

The extra-anatomical location of a renal allograft becomes 
an important consideration when planning stone extrac-
tion.13 Extracorporeal shock wave lithotripsy can be used; 
however, targeting the shock wave directly onto the stone 
can be difficult due to the proximity of the bony pelvis.14

Ureteroscopic approaches are also possible, but can be chal-
lenging as the neo-ureteric orifice is often superior in the 
bladder and difficult to access.13 Additionally, the absence 
of native connective tissue may increase the risk of ureteral 
injury during instrumentation.14

Traditional and tubeless PCNL are safe and effective in 
transplanted kidneys, but there are unique considerations.8,15

With the graft located in the iliac fossa, access is typically 
by way of an anterior calyx with the patient in a supine 
position.15 The proximity of bowel loops and iliac blood ves-
sels introduce the possibility of injury to these structures.16

Intra-operative ultrasound can be used to assess anatomy 
before access is attempted.16 Additionally, immunosuppres-
sants may prolong postoperative recovery due to delayed 
wound healing, and increased risk of infection.15

There have been significant advances in the percuta-
neous extraction of renal calculi.2-10 Review articles have 
highlighted the need for minimal intra-operative bleeding, 
negligible residual stone burden, and one to two attempts 
at renal access when considering tubeless approaches.6,17

Fig. 3b. Bi-planar fluoroscopy to confirm the depth of the percutaneous 
puncture.

Fig. 4. Coiling of the percutaneous guidewire in the intrarenal collecting 
system.
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Recently, the ability to perform tubeless PCNL as an out-
patient procedure has been reported.11,12 The capacity to 
routinely complete PCNL as day surgery is highly attrac-
tive due to the anticipated healthcare cost savings and 
the potential reduction in nosocomial infections. Two 
case series published in 2010, described good outcomes 
with ambulatory PCNL in carefully selected patients.11,12

Since then, outpatient management has been performed in 
more complex patients, including a case report on tube-
less PCNL for bilateral staghorn stones.18 As we continue 
to shift toward ambulatory surgery in urology, performing 
outpatient PCNL in a transplanted kidney is an extension 
of application of the ambulatory approach to increasingly 
complicated cases. We do not advocate routine ambu-
latory PCNL in transplant kidneys in all centres. In fact, 
this approach is inappropriate in most institutions. At our 
institution, we have developed a fairly robust clinical care 
pathway for outpatient PCNL and we have slowly expanded 
our inclusion criteria to increasingly complex patients and 
stones. Our experience over the past 7 years, combined 
with the small stone size and uncomplicated operation, 

permitted us to utilize our ambulatory approach in this 
particularly complex transplant case.

In this particular case, the retrograde ureteropyelogram 
demonstrated the kidney was transplanted upside down in 
the iliac fossa. In the literature, renal transplant inversion is 
often intentional but can also be unintentional,19-20 and in this 
case it was most likely unintentional. It is unknown if renal 
transplant inversion causes urinary stasis and kidney stones.

Conclusion 

To the best of our knowledge, this was the world’s first case 
of ambulatory PCNL in a renal allograft. Although there are 
unique challenges in accessing urolithiasis in graft kidneys, 
intra-operative parameters are still critical to plan post-
operative care. With negligible bleeding, lack of residual 
stone burden, and stable parameters in the recovery room, 
ambulatory care was appropriate and successful in this renal 
transplant patient. 

Outpatient pcnl in a renal transplant patient

Fig. 5. Advancing the Kumpe catheter down the ureter. Fig. 6. The Kumpe catheter traversing the ureter into the bladder (note: the 
filling defect more obvious).
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Fig. 7. Postoperative fluoroscopic image showing the stent in the proper 
position.




