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Objectives: Donor-gifted nephrolithiasis—the pres-
ence of a stone in a donor kidney at the time of
transplantation—is rare. Research is limited, and no
consensus high-quality evidence guidelines exist, leav-
ing selection criteria and management to individual
provider discretion. We aimed to estimate the frequency
and analyze patient and graft outcomes of deceased donor
(DD) transplant recipients with stones in their kidneys
at Wake Forest Baptist Medical Center.
Methods: All DD renal transplants or patients receiv-
ing most of their care postoperatively after DD renal
transplantation at our institution from 1979 to 2025
were reviewed. Stones were considered donor-gifted if
discovered during transplantation or on imaging within

two weeks of the transplant date. Patient, stone, and graft
outcomes were followed over time. Stone size on imag-
ing was compared between patients who were treated
versus surveyed for their donor-gifted stones using an
independent samples t-test.
Results: Of 4723 patients who underwent DD renal
transplant, eight were found to have a graft with stones
at transplant (0.2%). The median stone size was 8
mm. Three (38%) patients underwent treatment for
stones, and five (62%) underwent surveillance. Two
(25%) patients experienced graft failure, and one of these
patients received stone treatment.
Conclusions: The frequency of donor-gifted nephrolithi-
asis is extremely low in DD transplant patients. Despite
a small sample set, these results demonstrate favorable
outcomes and provide support for the feasibility of inten-
tionally performing DD renal transplantation in grafts
with known stones.

Key Words: transplant, nephrolithiasis, deceased
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Introduction

Donor-gifted (graft) nephrolithiasis refers to one
or more calculi in the donor kidney at the time

of transplantation. This finding is distinctly differ-
ent from de novo stone formation, which occurs
post-transplant. Previously, the acceptance of donor
kidneys with stones was a relative, if not absolute,
contraindication to deceased donor kidney transplan-
tation (DDKT).1 However, good outcomes in living
donor transplants using kidneys with stones and
in those who develop stones after transplantation
support using deceased donor kidneys containing
stones.2 Despite this, many consider the presence of
stones in a deceased donor kidney to still preclude
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transplantation. A need exists then, to further inves-
tigate the prevalence and effect of stones in donor
transplant allografts at the time of transplantation.

1–2% of patients undergoing DDKT develop
stones in their grafts, and approximately 0.2% will
form bladder stones.3–5 Prior literature has shown
that low serum calcium, elevated lymphocyte counts,
hypercalciuria, hyperoxaluria, and recurrent uri-
nary tract infections (UTIs) are risk factors for the
development of nephrolithiasis postoperatively in
a transplant graft after allograft transplantation.4,6,7

Interestingly, there is also some data to support stone
formation being associated with prolonged graft sur-
vival.4 Although somewhat limited, there is some
data on gifted stones in living donor kidney trans-
plants. Bin Mohamed Ebrahim et al. studied 432
living donor transplant recipients, of which there was
just one stone related event over nearly two years
follow-up.8 Additionally, while a significant portion
of their study had glomerular filtration rates <60,
no significant difference was seen compared to liv-
ing donor recipients without a gifted stone. Arpali
et al. also studied over 1400 living donor nephrec-
tomy patients, noting stones to be found incidentally
in approximately 3% of cases.9 No stone related
events were noted over a 10-year median follow-up
time. It appears then, that in living donor patients
who receive an allograft with a stone, outcomes
are favorable and transplantation feasible in most
instances. However, there is a paucity of informa-
tion regarding the frequency of donor-gifted stones
and their subsequent impact on transplant outcomes
for DDKTs.

There are no standard guidelines for imaging
deceased donor kidneys prior to using them for
transplantation. When such stones are identified, rec-
ommendations for utilization of these kidneys vary.
As of 2005, the Amsterdam Forum suggested accep-
tance for a graft with a stone <15 mm in greatest
dimension.10 Other international organizations have
guidelines that vary regarding imaging modality,
size, and number of stones.1 Such variability and lack
of evidence-based guidelines have left the decision
to proceed with transplantation in such cases up to
the discretion of the respective transplantation center.
Consequently, in the past 15 years, the acceptance of
kidneys with stones has become more common.11,12

With over 90,000 people awaiting renal transplant
in the United States, discarding such kidneys could
have a negative impact on those awaiting renal
transplantation.13,14

There is a paucity of information regarding clinical
outcomes for proceeding with renal transplantation
using deceased donor kidneys with stones. This had

led to a lack of standardized management protocols
for such cases. This study aimed to estimate the
frequency of donor-gifted nephrolithiasis in DDKTs
at Wake Forest Baptist Medical Center and analyze
clinical outcomes.

Methods

This was a retrospective analysis of all DDKTs per-
formed at Wake Forest Baptist Medical Center from
1979 to 2025. The study was approved by the Atrium
Health Wake Forest Baptist Institutional Review
Board (IRB00093774). The electronic medical record
(EMR) was utilized to collect donor and recipient
demographic data. Living donor kidney transplant
patients were excluded from analysis as were patients
who formed bladder stones Patients were considered
to have a renal graft with stones at the time of trans-
plantation (donor-gifted) if it was either documented
in the transplant operative note and/or by imaging
before or within two weeks from the date of trans-
plantation. Ureteral anastomosis was performed via
extravesical ureteroneocystostomy with absorbable
suture. Pre-transplant imaging on donor kidneys was
not routinely employed, but some DDKTs did have
this done, which was at the discretion of the providers
involved in the procurement and transplant but there
was not a specific year in the study window where
this practice began to be utilized. Intraoperative ultra-
sound and ex vivo pyeloscopy were not utilized for
stone identification. Patients typically undergo graft
ultrasonography within 24 h of transplantation and if
there is suspicion of stones, or another imaging study
which included computerized tomography (CT) scan
imaging in many. UTIs were diagnosed based on
presence of symptoms and urine culture with >105

colony-forming units/high-powered field.
In all cases of donor-gifted stones, urology con-

sultation was obtained, and stone management was
formulated by the urologist and the transplant team.
All patients with donor-gifted stones underwent peri-
odic follow-up graft imaging after transplantation
with a minimum interval of one year. Specific timing
of imaging was not standardized, but most often
occurred at two-to-three-month intervals after the
date of DDKT with ultrasound. All patients had at
least one ultrasound or CT scan of their graft within
their most recent year of follow-up. Graft failure was
defined as when a patient’s allograft was nonfunc-
tioning requiring them to be placed back on long-term
dialysis. Patient management strategies were divided
into either surveillance versus surgical interven-
tion, all of which was percutaneous nephrolithotomy
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(PCNL) plus antegrade ureteroscopy. The reasons for
surgical intervention were based on stone location
and presence of hydronephrosis on graft ultrasound,
with lesser consideration to stone size. Stone size
on imaging was compared between surveyed and
treated patients using independent samples t-test. All
statistical analysis was performed using SPSS 28 (IBM
Corp., Armonk, NY, USA).

Results

From 1979–2025, a total of 4793 DDKT recipients
were reviewed in the study who underwent primary
DDKT at our institution. Only eight patients were
found to have received a renal graft with stones at the
time of transplantation (0.2%; Table 1). Full details on
each donor and recipient are detailed in Table 2. There
were two (25%) patients whose stones were seen pre-
operatively on CT or ultrasound of the donor graft
and six (75%) patients whose stones were seen on
postoperative ultrasound. No patients had stones that
were identified intraoperatively during their DDKT.
There were two (25%) patients with a stone at the
ureteropelvic junction, three (38%) with a stone in the
lower pole of the transplant kidney, two (25%) with
a stone in the middle pole of the kidney, and one
(13%) with stones in the middle ureter and kidney
(unspecified site). For patients with a donor-gifted
stone, the mean age at the time of DDKT was 56 years
old, with one (13%) male and seven (87%) females.
The date of transplantation for patients with donor-
gifted nephrolithiasis ranged from January 2016 to
November 2024, and the median follow-up was three
years post-transplant. All patients (100%) were Cau-
casian with a mean body mass index (BMI) of 28
kg/m2. Overall, six (75%) patients had hypertension,
five (63%) had diabetes mellitus, and three (38%)
had hyperlipidemia. Two (25%) patients underwent
renal transplant for Autosomal Dominant Polycystic
Kidney Disease (ADPKD), one (13%) for diabetes,
two (25%) for hypertension, one for hemolytic ure-
mic syndrome (13%), one (13%) for IgA nephropathy,
and one (13%) for Tuberous Sclerosis. One patient
had multiple renal transplants. There were six (75%)
patients whose stones were identified at the time of
primary renal transplantation, and two (25%) were
not seen at the time of surgery but were identified on
routine ultrasonography within 2 weeks of transplan-
tation. The median size of the stones identified was 8
mm. Three (38%) patients had stones that increased
in size over time based on serial imaging. One patient
(17%) had a stone recurrence after being stone-free
in the study window, and this patient underwent

treatment initially not surveillance. There were three
(38%) patients who underwent stone removal: stone
composition was available on two of these patients
which was calcium oxalate in one and calcium phos-
phate in the other. There was one patient whose
graft failed during the follow-up period. Two (25%)
patients died during the study at a mean time of
three years following DDKT, but not from stone
related complications. One (50%) of these patients
underwent stone removal.

As noted, three (38%) patients underwent treat-
ment for their donor-gifted nephrolithiasis, and five
(63%) underwent surveillance. The reasons for sur-
gical intervention were based on stone location and
presence of hydronephrosis on graft ultrasound,
with lesser consideration to stone size. All treated
stones were either at the ureteropelvic junction (UPJ;
N = 2) or within the ureter (N = 1), and two
(67%) patients had associated allograft hydronephro-
sis after transplant prior to stone removal. No patients
who underwent stone treatment were symptomatic
from their stone. A difference in the mean size of
stones at identification was observed between sur-
veyed (5 mm) and treated (2.5 cm) patients (p =
0.027). One (20%) patient in the surveyed group was
confirmed to have passed their stones spontaneously
but the stone was not captured. One (33%) of the three
treated patients had stone recurrence on follow-up
imaging. Three (60%) patients undergoing surveil-
lance developed a UTI during follow-up, and none
in the treatment group. Most recent serum creatinine
was not significantly different between surveyed and
treated patients (p > 0.05). Two (25%) patients experi-
enced graft failure, and one (50%) was a patient that
underwent stone treatment.

Discussion

Donor-gifted lithiasis is a rare occurrence in DDKT
which may present some challenges. Transplanted
kidneys are denervated, so patients are often asymp-
tomatic, and clinical presentation may be incidental
or occult. Allografts are usually single renal units,
so obstruction demands more immediate interven-
tion. In addition, recipients are immunosuppressed
and may have a higher susceptibility to infection.15

If detected prior to transplant, the most common
management is ex vivo ureteroscopy and escalation to
ex vivo pyelotomy as needed following explantation
of the kidney from the donor.15 At our institution, we
do not perform this practice. Additional studies have
reported to placement of JJ stents intraoperatively
during renal transplantation to allow for spontaneous

Copyright © 2025 The Authors. Published by Tech Science Press; 32(6); December 2025 635



SANDBERG ET AL.

TABLE 1. Donor-graft nephrolithiasis data

Variable Total (%) or Mean (SD) or Median (IQR)

Number 8
Female, n (%) 7 (88)
Age (years), mean (SD) 55 (12)
Ethnicity, n (%)

Caucasian 8 (100)
Black 0

Transplant indication, n (%)
HTN 2 (25)
ADPKD 2 (25)
DM 1 (13)
HUS 1 (13)
IgA nephropathy 1 (13)
Tuberous sclerosis 1 (13)

Urinary tract infection, n (%) 3 (38)
Body mass index (kg/m2), mean (SD) 28 (6)
HTN, n (%) 6 (75)
DM, n (%) 5 (63)
Smoking history, n (%) 3 (38)
Hyperlipidemia, n (%) 3 (38)
More than one transplant, n (%) 1 (13)
Number of stones, mean (SD) 1 (1)
Stone location, n (%)

Kidney 7 (88)
Ureter 1 (13)

Stone size (mm), median (IQR) 8 (4–15)
Type of stone, n (%)

Calcium Oxalate 1/3 (33)
Calcium Phosphate 1/3 (33)
Unknown 1/3 (33)

Stone size increased over time, n (%) 3 (38)
Increase in stone size (mm), mean (SD) 5 (2)
Most recent serum creatinine (mg/dl), mean (SD) 2 (2)
Graft failure, n (%) 2 (25)
Died, n (%) 2 (25)
Follow-up (years), median (IQR) 3 (1–4)

Note. SD, standard deviation; IQR, interquartile range; HTN, hypertension; ADPKD, Autosomal
Dominant Polycystic Kidney Disease; DM, diabetes mellitus; HUS, hemolytic uremic syndrome.

passage of stones once transplanted.16 Olsburgh
et al.17 and Vasdev et al.18 have also both described
harvesting the opposite kidney, without any stone
burden, leaving the donor with the stone bearing
kidney left in place.19 However, this is not a viable
strategy for DDKTs. There are multiple approaches
for the management of donor-gifted nephrolithia-
sis discovered post-transplant including observation,
retrograde ureteroscopy, percutaneous nephrolitho-
tomy, shock wave lithotripsy (SWL), open surgery,

and standard laparoscopic or robotic assisted surgery
for stone removal.15,20–22 Management is dictated by
stone size, stone position, clinical findings, and risk
for adverse stone related outcomes. The literature
shows a diverse range of management strategies,
many of which are viable options for donor-gifted
calculi from DDKTs. In our analysis, stone location
most often dictated whether a patient received inter-
vention, along with allograft hydronephrosis. Size
was a consideration, but not the primary director of

636 Copyright © 2025 The Authors. Published by Tech Science Press; 32(6); December 2025



Donor-gifted nephrolithiasis

TABLE 2. Donor and recipient characteristics

Patient 1 2 3 4 5 6 7 8

Transplant year 2015 2016 2017 2019 2022 2022 2024 2024
Donor age (years) 38 56 45 / 47 50 20 40
Donor sex M F F / F F M M
Donor PMHx HTN, COPD,

CVA
HTN / / HTN / / /

Donor BMI 32 / 17.7 / 39.8 35.8 22.8 19.9
Donor COD / CVA / / CVA CVA Anoxic brain

injury
GSW

Donor CMV
Status

+ + – + + + – +

Donor imaging
and information

4 mm
Interpolar
stone on
ultrasound

None 9 mm Stone
on CT seen in
kidney (no
specific calyx
noted)

None None None None None

KDPI (%) 42 75 72 99 55 86 2 10
Recipient age
(years)

61 72 54 64 54 69 39 39

Recipient sex F F F F F F F M
Recipient PMHx HUS, HTN HTN, HLD,

Polymyalgia
rheumatica

ADPKD,
HTN Afib,
Hypothy-
roidism

HTN, DM,
Gastric
bypass,
Duodenal
ulcer
perforation

HTN ADPKD IgA
nephropathy,
DM

Tuberous
sclerosis,
RCC,
bilateral
nephrec-
tomies

Recipient CMV + + + – – + + +
PRA (%) 75 0 25 0 0 0 0 0
HLA 2-2-1 1-2-2 2-2-1 2-1-2 2-1-1 2-1-2 2-2-2 1-2-1
Stone location Middle pole Lower Pole UPJ Lower pole Middle pole Middle pole Ureter and

kidney
UPJ

Stone size (mm) 4 6 15 3 10 3 42 18
Treatment plus

No No
Yes

No No No

Yes Yes
reasoning Hydro Hydro

Location
Location Location

Graft outcome Functioning Functioning Failed Functioning Failing Functioning Functioning Functioning
Follow-up (years) 8 7.3 3.6 3.2 1.27 2.5 1.1 0.65
Patient alive Yes Yes No No Yes Yes Yes Yes
If dead, recipient
COD 2/2 graft
failure

/ / Yes No / / / /

Note. This table provides a detailed description of the donor and recipient for each deceased donor kidney transplantation
(DDKT) patient included in the analysis. Patients are numbered 1–8 in the top row. Variables are presented in the left-most
column. M, Male; F, Female; CT, Computed Tomography; DM, diabetes mellitus; PMHx, past medical history; BMI, body
mass index; HTN, hypertension; COPD, chronic obstructive pulmonary disease; CVA, cerebrovascular event; HUS, hemolytic
uremic syndrome; Afib, atrial fibrillation; COD, cause of death; GSW, gunshot wound; RCC, renal cell carcinoma; KDPI,
Kidney Donor Profile Index; PRA, Panel Reactive Antibody; HLA, Human Leukocyte Antigen; CMV, cytomegalovirus; UPJ,
ureteropelvic junction; ADPKD, Autosomal Dominant Polycystic Kidney Disease. +, positive; −, negative; /, no data.

therapeutic intervention. In addition to intervention
though, our data provide support for observation
with no intervention at all after transplant.

In this study, we reviewed the frequency of
donor-gifted nephrolithiasis at our institution over a
significant period with over 4000 DDKTs. Our fre-
quency was quite low (0.2%). Liu et al. reported that
out of 580 diseased renal donors, 14 had stones in
17 kidneys. Thus, if we assume that 1160 kidneys
were harvested, the frequency for each respective

renal unit would be 1.5%.23 They performed ex-vivo
pyelotomy and stone removal in the 17 stone con-
taining kidneys with adequate outcomes in all. The
difference in stone prevalence could be attributable to
dissimilarity in the respective donor pools. One of the
multiple issues with the current research landscape
regarding donor-gifted calculi is that the overwhelm-
ing majority of studies focus on living donor pools,
excluding DDKTs. Prevalence of stones in living
donor series ranges from ~3–10%.19,24–26
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We exclusively focused on deceased donor kidney
transplants, knowing that there was a window of
opportunity to provide valuable information on an
understudied topic. This is of even more relevance
given that approximately 75% percent of all trans-
plants in the United States each year are DDKTs
and worldwide it is estimated the around 61% of
all kidney transplants are DDKTs.14,27 However, it is
worth discussing living donor transplantation with
gifted nephrolithiasis, as more information is readily
available. Yao et al. performed a meta-analysis on
living donor nephrolithiasis, noting incidental stones
were seen in 5.8% of all cases.28 The mean stone size
was only 3.6 mm in this study, whereas our mean
stone size was 12 mm. Further, nearly 7% of cases
ended up having the contralateral stone-free kidney
transplanted rather than the initially planned graft
with stones.28 In all instances of DDKT with stones
in our cohort, the transplant proceeded as planned.
Only a single stone-related event was reported with
overall excellent graft outcomes by Yao et al. Like-
wise, we too did not see stone-related events in the
DDKT cohort presented. Given that the incidence
of nephrolithiasis is 6–12% in the general popula-
tion, one may expect a greater rate of events after
transplantation in stone gifted transplants.29 Ganesan
et al. performed an analysis of stone formation in
renal transplant patients, concluding the rate of stone-
related events to be 7.8 per 1000 person years in the
transplant population and around 2% within three
years post-transplant.30 The causes for this are likely
multifactorial, but may be related to closer follow-up
patients in the transplant population often have.

We had very limited information on stone com-
position in our study, however the data we did have
showed all calcium-based stones, whether that be cal-
cium oxalate or calcium phosphate. The literature has
shown that calcium-based stones are the most com-
mon stones in transplant recipients, which is similar
to the general population.31 In the past, our research
group has also found calcium-based stones to be the
most common type of stone in de novo calculi forma-
tion after renal transplant.4 Likewise, calcium-based
stones have been shown to be the most common
type of bladder stones that form in renal transplant
recipients.5 Ultimately, we feel one would expect the
types of gifted stones from DDKT to reflect the fact
that calcium-based stones are the most common in the
general population.

Some centers elect to not use disease donor kid-
neys containing stones for renal transplantation. Our
results and those of Liu et al. suggest good renal
transplantation outcome using such kidneys.23 Our
results illustrate that this may be possible with the

stones left in situ. We are aware of very few stud-
ies assessing utilization of deceased donor kidneys
containing small stones that were left in place. Sierra
et al. reviewed 38 renal transplants with donor-gifted
stones, of which 22 were DDKT.32 All 22 patients
underwent renal transplant with the stones left in situ
in this analysis. Interestingly, 10 patients were noted
to have initial delayed graft function, but only one
had ultimate graft failure requiring dialysis, not from
a stone related event. There was one stone related
event which was pyelonephritis, five months after
DDKT and four patients required stone surgical inter-
vention after transplant, which included one case of
SWL, one case of flexible ureteroscopy, and two cases
of PCNL.32 Additionally, Yin et al. compared two
groups of patients in which living donor kidneys con-
taining stones less than 5 mm in size were utilized.33

In 63 patients, ex-vivo stone removal was performed,
and stones were left in place in 56 patients. The
mean follow-up was 75.5 months. function was better
in the stone removal group while stone events and
occurrence of UTI were higher in the surveillance
cohort.33

While the small body of literature seems to
favor transplantation of deceased donor kidneys with
stones, we recognize there are counterpoints worth
considering. Tan et al. performed a review of 520
deceased donor kidney transplants from 2016–2020.34

They compared donor kidneys without stones, kid-
neys without stones but where the donor had stones
prior to transplant, and donor kidneys with stones
that were transplanted. The rate of delayed graft
function was 7.5%, but was not significantly differ-
ent between each grouping analyzed.34 No difference
was observed in one year allograft survival nor over-
all patient survival rates either.34 Notably though,
allografts transplanted with stones in them had a
greater serum creatinine at most recent follow-up
and lower glomerular filtration rate. Moreover, in Tan
et al.’s study there were four instances of confirmed
urolithiasis development in the cohort postopera-
tively, and this significantly favored patients who also
received a graft with stones in it.34 In our cohort, most
recent serum creatinine was not significantly different
between surveyed and treated patients. Further, there
was one instance of stone recurrence. We do not feel
we have enough information in this case series to ade-
quately conclude that patients with a deceased donor
kidney and nephrolithiasis have a greater propensity
to form stones, it certainly is a possibility.

There are several limitations in our study to con-
sider. This is a single-center study, which limits the
generalizability to other transplant centers. We esti-
mated the frequency of donor-gifted nephrolithiasis
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in DDKT’s at out center, but we recognize that this
may better reflect our institution’s donor selection
strategy more than a true frequency. It is likely that
many potential donors with nephrolithiasis were
excluded from donation and thus, the frequency we
present is not a perfect number. While the lengthy
time period we collected data over is a strength, tech-
nological advancements over the same time period
that have occurred including renal imaging may con-
found our results. The retrospective study design also
relies on the EMR, which we cannot be certain is
fully accurate which may result in an under-reporting
of donor-gifted stones. Additionally, we have a very
small sample set to analyze, which limits the gen-
eralizability of our conclusions. Nevertheless, this is
likely unavoidable given how rare DDKT gifted cal-
culi are, as we analyzed over 4000 transplants. One
way to overcome this would be multi-institutional
collaboration. Strengths of this paper as noted above
are the lengthy time frame and high number of
DDKTs studied. Further, comparison of surveyed
patients and those with an intervention is very rare
to find in the literature, and makes this paper more
unique. The focus on DDKTs is also important to
recognize, given how little of the literature addresses
this patient population and instead focuses on liv-
ing donor transplants. It is this particular point that
we would like to emphasize the most, and call for
additional investigation to validate these claims.

Conclusions

Our study demonstrates that the frequency of donor-
gifted stones in deceased donor kidneys is quite low
at our institution. An exact frequency likely remains
elusive for DDKTs due to different screening proto-
cols, transplantation protocols, and the asymptomatic
nature of nephrolithiasis in many transplant patients.
It is our goal that this manuscript adds to the small
body of literature on DDKT gifted stone prevalence,
but we call for additional population-wide study on
this important question. Additionally, adequate out-
comes can be achieved when using such kidneys. A
multitude of treatment options exist for removal of
stones both during and after transplantation. How-
ever, even in selected cases where small stones are left
in place, we observed reasonably good graft function.
Nevertheless, we recognize additional factors need
to be accounted for like stone size, patient history,
and the like before making a decision on leaving the
stone in place versus early treatment. In our case
series though, the outcomes for patients undergo-
ing DDKT with a gifted stone were adequate. Thus,

we call for additional investigation towards consen-
sus guidelines on the use of DDKTs with stones,
and consideration of endorsing such kidneys for
deceased donor renal transplantation as this would
help overcome the existent organ shortage. Donor-
gifted nephrolithiasis is an understudied topic, both
in the domain of urology and transplant surgery. We
hope this paper guides the way for further research
into this important phenomenon.
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