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Abstract
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Historically, the presence of stones in a donor kidney has been a contraindication to kidney use for transplantation.
However, favorable experiences transplanting living donor kidneys with isolated stones as well as successful management
of de novo stone formation following living or deceased donor kidney transplantation have provided insights regarding
the benefits and risks of this strategy. The limited supply of available donor kidneys has led to a reexamination of donor
selection criteria to meet demand. This reevaluation is also influenced by medical advancements that have allowed
for the safe management of allograft kidney stones without compromising outcomes. Herein we report the accidental
transplantation of a kidney with a large pre-existing calculus from an otherwise acceptable deceased donor. Based on
literature review and given the benefits of kidney transplantation versus dialysis in the setting of prolonged waiting times,
expansion of the donor pool to include kidneys with large or multiple stones may be a feasible option to improve utilization
and access without necessarily compromising subsequent outcomes.
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INTRODUCTION

The critical shortage of donor organs is one of the most vexing issues
in kidney transplantation today. Herein we report the accidental
transplantation of a kidney with a large pre-existing calculus from an
otherwise acceptable deceased donor and review the limited literature
on this topic.

CASE PRESENTATION

The donor was a Caucasian male in his early forties, Kidney Donor Profile
Index (KDPI) score 10%, who sustained a self-inflicted gunshot wound
to the head and presented to the hospital with a severe irreversible brain
injury. He was pronounced brain dead within 48 hours and multiple
organ recovery was performed 72 hours later. Terminal serum creatinine
level was 0.67 mg/dl with a calculated creatinine clearance of 119 ml/
min. Both kidneys flushed well and appeared normal, biopsies exhibited
minimal glomerulosclerosis with mild interstitial inflammation and mild
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vascular changes. The left kidney was allocated high on the match run list,
but the right kidney was still available at match run number 78. Although
a pre-donation abdominal computed tomographic (CT) scan had
demonstrated a large calculus in the right renal pelvis, this information
was not included in the donor summary, nor was any history of kidney
stones. The presence of the calculus was also not communicated with the
kidney offer.

The recipient is a Caucasian male in his late thirties, Estimated Post-
Transplant Survival score 10%, with end stage renal disease secondary
to tuberous sclerosis. The recipient had been placed on our waiting list 5
months previously and had been receiving hemodialysis for 26 months.
The virtual crossmatch was negative, and the transplant was initiated
upon arrival of the organ to minimize cold ischemia time. During back
bench ex vivo preparation of the kidney, the extrarenal pelvis was neither
inspected nor palpated for the presence of a stone. The patient received
a single intraoperative dose of alemtuzumab 30 mg subcutaneously for
induction therapy. The dissection and kidney implantation into the right
iliac fossa through an extraperitoneal approach were uneventful. The
total cold ischemia time was 21.5 hours, operating time was 4 hours, and
anastomosis time was 73 minutes. A double-] ureteral stent (6 x 12 cm
Silicon, Boston Scientific, Marlborough, MA) and perinephric active sump
drain were placed, and estimated blood loss was 200 ml. Maintenance
immunosuppression consisted of tacrolimus (target 12-hour trough
levels of 6-9 ng/ml initially), mycophenolic acid 720 mg twice daily, and
a prednisone taper from 20 mg/d to 5 mg/d within the first month post-
transplant.

The patient experienced delayed graft function and received six
hemodialysis treatments in the first 18 days post-transplant; length
of initial hospital stay was 4 days. Early post-transplant duplex
ultrasonography (post-operative day one) revealed mild to moderate
hydronephrosis with multiple renal calculi including a sizable calculus in
the lower pole of the renal pelvis raising concern for obstruction despite
the presence of the double-] ureteral stent. A CT scan of the abdomen
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and pelvis without contrast on the following day demonstrated: 1. A
large obstructing calculus resulting in moderate hydronephrosis in the
lower pole; and 2. The upper pole of the transplant kidney appeared to be
adequately drained by the ureteral stent (Figure 1a, coronal view; Figure
1b, axial view). Because the patient was experiencing good urine output
and was immediately post-transplant, placement of a percutaneous
nephrostomy tube was delayed. One month serum creatinine level was
3.16 mg/dl with an estimated glomerular filtration rate (eGFR) of 25
ml/min/1.73m2At 11 weeks post-transplant, he was re-admitted for
definitive management of the large calculus.

An 8 French Flexima nephrostomy tube (Boston Scientific, Boston, MA)
was placed using fluoroscopic guidance under moderate sedation and
local anesthesia by the Interventional Radiology team. The following
day, the patient was brought to the operating suite by Urology for
percutaneous nephrolithotomy. Evaluation of the bladder and indwelling
stent was performed cystoscopically with the distal curl of the ureteral
stent noted to be in appropriate position within the bladder without
significant encrustation. Antegrade nephrostogram was performed and
demonstrated filling defects in the lower pole calyces, renal pelvis, and
ureteropelvic junction, corresponding to the known large stone burden.
The nephrostomy tract was dilated to 30 French, and an access sheath was
placed. A 26 French nephroscope was advanced into the collecting system
through the access sheath and the stones were visualized and estimated
to be greater than 3 cm in total size, slightly larger than was estimated on
initial imaging. A ShockPulse device (Olympus, Center Valley, PA) was used
to fragment and remove the stones with residual fragments removed using
the Perc NCircle Tipless Stone Extractor (Cook Medical, Bloomington, IN).
A flexible ureteroscope was then advanced into the collecting system
again through the access sheath. The upper pole calyces were examined,

and no stones were visualized. The ureteroscope was navigated distally
into the transplant ureter and several small stones were removed using a
1.9 French Zero Tip stone retrieval basket (Boston Scientific, Boston, MA).
All the stones that were retrieved were sent for compositional analysis.
When there were no further stones seen, the access sheath was removed,
leaving a wire in place over which a new 8 French Flexima nephrostomy
tube was placed using fluoroscopic guidance, with good curl noted in the
renal pelvis. The case was uncomplicated with an estimated blood loss of
150 ml, which the patient tolerated well.

The urethral catheter was removed on post-operative day one, repeat
duplex ultrasonography revealed no evidence for residual stones or
obstruction, and the patient was able to void appropriately prior to
discharge. Cystoscopy with ureteral stent and nephrostomy tube removal
was performed one week later in clinic. The stone composition was 100%
calcium oxalate monohydrate. At three months post-transplant, serum
creatinine levels were in the 1.9-2.1 mg/dl range with eGFR levels ranging
from 41-47ml/min/1.73m? Despite multiple interventions involving
the urinary tract, the patient has not had any urinary tract infection to
date.

DISCUSSION

Previously, the acceptance of deceased donor kidneys with stones was a
relative if not absolute contraindication to kidney transplantation [1,2].
However, favorable experience with transplanting living donor kidneys
with isolated stones as well as successful management of de novo stone
formation following living or deceased donor kidney transplantation have
provided insights regarding the benefits and risks of this strategy [3-9].
The limited supply of available donor kidneys has led to a reexamination

Figure 1a: CT scan coronal view post kidney transplant depicting a large donor-gifted calculus with moderate lower calyceal hydronephrosis and

adequate drainage of upper pole by double-] ureteral stent
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Figure 1b: CT scan axial view depicting a large donor-gifted calculus.

of donor selection criteria to meet demand. This reevaluation is
also influenced by medical advancements that have allowed for the
safe management of allograft kidney stones without compromising
outcomes.

Urinary stones in the transplanted kidney are an extremely uncommon
complication (ranging from 0.2-1.7% of cases) [3-8]. Presentation may be
different from non-transplant scenarios because of allograft denervation,
with most found incidentally on imaging. Urolithiasis in an allograft may
impose the threat of short-term complications such as obstruction, anuria,
acute kidney injury, need for urgent dialysis, and urinary tract infections.
Long-term complications may include pyelonephritis and deterioration
of graft function. Risk factors for urinary stones are hyperparathyroidism,
chronic obstruction (ureteral or bladder), retained foreign body (suture,
stent), or donor-gifted stone [10-12].

Intentional transplantation of a deceased donor kidney with a large
calculus has been rarely reported [13-15]. At present, in the United
States, most deceased donors have an abdominal and pelvic CT scan
(with or without contrast) as part of the standard donor work-up. This
case illustrates the importance of having the individual responsible
for accepting the kidney offer on behalf of the transplant center
review primary data in DonorNet to avoid any miscommunications or
surprises. Evaluation of the CT scan can provide information pursuant
to kidney size and morphology, parenchymal lesions, cortical atrophy,
presence of stones with number/location/dimensions, and renovascular
calcifications. Although the donor in this case would be considered high
quality (KDPI 10%), it is interesting to speculate whether any center
would have accepted this kidney with a known large calculus causing a
partial urinary obstruction. In retrospect, we unintentionally accepted
this kidney without knowledge of the large renal calculus.

Management of urinary stones in the transplanted kidney can become a
complicated issue secondary to atypical presentation due to a denervated
graft, the immunosuppressed status of the recipient, altered calyceal
position for access, and in some cases borderline renal function. Risks

of bleeding and infection are feared complications. Any stone that is
more than 4-6 mm in size in an allograft should be addressed because
of the potential to cause complete urinary obstruction and anuria. The
most common site of blockage is the ureterovesical junction. Treatment
options include ureteroscopy, percutaneous nephrolithotomy, and/or
extracorporeal shock wave lithotripsy [3-20]. In cases of anuria secondary
to a completely obstructed ureter, initial percutaneous nephrostomy,
or placement of a double | stent by cystoscopy may be required before
definitive management is undertaken.

This case illustrates the extremes that sometimes are necessary to
salvage a less-than-ideal donor kidney and raises the question as
to whether presence of a large calculus in a deceased donor kidney
should remain an absolute contraindication to kidney utilization.
We have recently transplanted another donor kidney with a large
missed nonobstructing calculus and plan to have the stone removed by
percutaneous nephrolithotomy at 3 months post-transplant. Ideally, the
treatment of choice for this condition is back bench pyelolithotomy and
stone extraction. Alternatively, for smaller stones, ex vivo ureteroscopy
with stone removal can be performed during back bench preparation of
the kidney. This case highlights the importance of critically reviewing all
donor information including direct inspection of any available imaging
prior to organ acceptance and recipient selection. Given the benefits
of kidney transplantation versus dialysis in the setting of prolonged
waiting times, expansion of the donor pool to include kidneys with large
or multiple stones may be an option to improve utilization and access
without necessarily compromising subsequent outcomes.
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