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ABSTRACT

Background. A careful assessment of a living donor is mandatory to minimize the short-
and long-term risk related to kidney donation. In this study, we evaluated the incidence of
incidental findings (IFs) in a large population of potential living kidney donors. Moreover,
this study evaluated if the presence of IFs could influence the chance of living kidney
donation and post-transplant outcomes.
Methods. One hundred and sixty consecutive potential prospective living kidney trans-
plant donors, who underwent a multidetector computed tomography angiography
(MDCTA), were included in the study. An IF was defined as an incidentally discovered
mass or lesion, detected by computed tomography angiography during the imaging eval-
uation of potential living donors. Clinical outcomes of living donors with IF were compared
with those without IF.
Results. In 10 patients (6.2%) an incidental finding was detected at MDCTA assessment.
Among the 10 patients presenting with an IF, 7 patients (4.3%) were excluded from the
living donation: 2 patients with an adrenal lesion, 3 patients with cancer, and 2 patients with
a large (>8 cm) renal cyst. Graft and patient survival of kidney transplant recipients of
donors with IFs were not significantly different to those receiving a kidney from living
donors without IFs.
Conclusions. Incidental findings are frequently discovered during living kidney donor
evaluation. Whereas most are asymptomatic or not clinically relevant, predonation
screening could identify potentially life-threatening diseases at an earlier stage, allowing for
a more radical treatment.
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KIDNEY transplantation is the best replacement ther-
apy for patients with end-stage renal disease [1], as it

is associated with better survival and quality of life when
compared with patients remaining on dialysis [2,3]. How-
ever, this created a great disparity between the available
organs and the number of patients on the waiting list. Living
donor kidney transplantation offers an alternative source of
organs [4], as it is associated with significantly better long-
term allograft function when compared with a deceased
donor transplant [4,5], thanks to the minimal cold ischemia
time, the elective procedure, and use of healthy donors [6].
9
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Kidney donor evaluation is a complex process in which
assessment of potential harm to the donor relative to the
potential benefit to the recipient should be carefully
balanced. Because of the severe imbalance between patients
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Table 1. Causes of Exclusion From Living Donation

Reasons of Exclusion

No. (45) %

Risk of antibody mediated rejection - positive CM 5 11.1%
Donor declined to proceed for personal reasons 4 8.8%
Complex donor anatomy 3 6.6%
Diabetes risk 1 2.2%
Hypertension 3 6.6%
Recipient contraindication 3 6.6%
Low GFR 15 33.3%
Incidental finding 7 15.5%
Recipient received deceased donor 3 6.6%
Another donor was selected 1 3%
No reasons specified 1 2.2%

Abbreviations: CM, cross-match; GFR, glomerular filtration rate.
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in need of transplantation and donor supply, medically
complex donors are increasingly considered for potential
donation [7]. A careful selection of healthy individuals
suitable for donation is mandatory to reduce the potential
risk related to kidney donation. Imaging is of utmost
importance in selecting donors and, before donor ne-
phrectomy, all donors should undergo an assessment of
vasculature and ureteric anatomy by multidetector
computed tomography angiography (MDCTA), which al-
lows visualization of not only the renal parenchyma, col-
lecting system, and renal vasculature, but also a portion of
the lower thoracic cavity and the entire abdomen and pelvis
[8e11], thereby potentially increasing the rate of incidentally
discovered mass or lesion, known as incidentaloma or inci-
dental findings (IFs). Whereas in most cases IFs have a
limited clinical impact and are usually asymptomatic, in the
setting of living kidney transplantation, unfavorable find-
ings, such as anatomic, vascular, and collecting duct ab-
normalities, may lead to exclusion from donor nephrectomy.
On the other hand, asymptomatic disease may be detected
at an early and potentially curable stage [12,13], and this
may result in decreased patient morbidity and mortality, as
well as overall savings in downstream health care costs [14].
In this study, we evaluated the incidence of IFs in a

population of potential living kidney donors. Moreover, this
study evaluated if the presence of IFs could influence the
chance of living kidney donation and post-transplant
outcomes.

METHODS

The study was performed on 160 consecutive potential prospective
living kidney transplant donors, who underwent an MDCTA, as part
of a standard preoperative evaluation for renal donation, from
November 2000 to April 2017, at the University Hospital of Cata-
nia. All potential living donor candidates underwent a standardized
preoperative protocol to evaluate the potential suitability for kidney
donation [4,15,16], including an MDCTA for the assessment of
vasculature and ureteric anatomy. All scans were obtained with
either a 32-slice or 64-slice MDCT scanner (Optima, General
Electric Healthcare Italia, Milano, Italy). The protocol included
unenhanced and intravenous contrast-enhanced scans from the
second cervical vertebrae to iliac crest [17]. All image data are
reconstructed with a body soft-issue algorithm in 1-mm-thick and 3-
mm-thick sections. All CT angiograms are interpreted in axial,
sagittal, and coronal reformations. An expert radiologist systemat-
ically reviewed the CT reports and a shared electronic database was
created to record the imaging findings and identify patients who had
incidentalomas. An IF was defined as an incidentally discovered
mass or lesion, detected by CT-angiography during the imaging
evaluation of potential living donors. Comments about past surgical
interventions, nonpathologic anatomic variations, and vascular ab-
normalities were not considered IFs. The decision as to which
kidney can safely be donated is dependent on the combination of
imaging results and functional studies [4,18], and intraoperative
management of donors during nephrectomy followed a
standardized protocol [18,19].

Kidney transplant recipients received a standard 3-drug immu-
nosuppressive therapy, with or without induction therapy, as
previously described [20].
We evaluated which donors proceeded to kidney donation and
which donors were excluded. Potential donors with IFs who did not
proceed to kidney donation were further investigated for the reason
and categorized accordingly.

The primary endpoints were to determine the incidence of IF in
potential living kidney donors, the discard rate of living donor
owing to the presence of IF, and the outcome of kidney transplant
recipients of donors with IFs compared with those without IFs.

STATISTICAL ANALYSIS

Categorical variables were analyzed using c2 test or Fisher
contingency tables. Results and patients characteristics are
reported as mean � standard deviation. Comparison of
means and percentages was estimated by the unpaired 2
Student’s t test or Mann-Whitney U test, as appropriate. A P
value < .05 was considered as statistically significant. All
calculations were performed using SPSS, version 12.0
(SPSS, Inc, Chicago, Ill, United States).

RESULTS

During the study period, 160 consecutive potential living
kidney donors (74 [46.2%] men and 86 [53.8%] women;
mean age 46.6 years, range, 19-85 years) were systematically
reviewed. Overall 45 (28%) potential kidney living donors
were deemed unsuitable for donor nephrectomy (Table 1).
Ten individuals (6.2%) presented an incidentaloma at CT
angiography. The risk of antibody-mediated acute rejection
(11.1%) and the low glomerular filtration rate (33.3%) were
the most frequent reasons for not proceeding to donation,
and an IF was the cause of discarding the living donor in 7
subjects (15.5%).

IFs

A total of 20 IFs were discovered among 160 potential
kidney donors. IFs were equally distributed among sex (10
male and 10 female), and patients with IFs had a mean age
of 45 � 12.1 years. Among the 20 patients presenting with
an incidentaloma, 7 patients were excluded from the living
donation. These included 3 incidentally detected, patho-
logically proven malignancies in 3 potential donors (1.8%):
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2 patients had a lung cancer tumor of 3 and 4 cm, and
survived 3 and 4 years, respectively. One patient with a 4-cm
cholangiocarcinoma underwent a right hepatic bisegmen-
tectomy and survived 3 years after surgical intervention.
Other causes of exclusion from living donation were an
adrenal mass in 2 patients and a large renal cyst in 2 other
patients. Patients with large renal cysts required sono-
graphic follow-up, and the 2 patients with adrenal lesion
underwent a left surrenalectomy. All these patients were
completely asymptomatic at the time of diagnosis.
Thirteen patients with an IF (10 renal cysts < 5 cm, 3

adrenal masses < 2 cm) completed the evaluation and
successfully donated the kidney.
Kidney transplant recipients from donors with an IF had

similar outcomes compared with recipients of donors
without an associated IF: 1-year patient survival was 100%
for both groups, and 1-year graft survival was 99% for re-
cipients of a donor with an IF and 99.7% for recipients of
donors without associated diseases (P ¼ NS).
One-year mean serum creatinine was similar between the

2 groups: 1.23 mg/dL for recipients of donors with incidental
findings and 1.28 mg/dL for recipients of donors without Ifs
(P ¼ NS).
At a mean follow-up of 4.2 years, all living kidney donors

are alive with a good renal function.
DISCUSSION

The increasing shortage of organ donors for kidney trans-
plantation has led most transplant centers to increase the
utilization of living donors to try to close the increasing gap
between the number of patients on the waiting list and the
available donors. However, living donor transplantation
poses some ethical issues related to maintaining the pre-
donation health status of the donor and to prevent the
potential long-term complications, including end-stage renal
disease. In this setting, a careful evaluation of potential
comorbidities and an evaluation of the renal anatomy and
vasculature of prospective donors is important for planning
surgery, anticipating intraoperative difficulties, and
preventing postoperative complications [17].
MDCTA is the imaging modality of choice for preoper-

ative evaluation of living renal donors, as it includes arterial,
venous phase, and delayed urographic images, offering
minimally invasive and accurate evaluation of renal donors
with an accuracy of 95% to 100% [10,11,17]. However, the
evaluation of potential living donors may lead to the
serendipitous finding of previously undiscovered conditions
that may impact donation [6].
The prevalence of IFs in prospective living donors have

been reported with an incidence varying from 42% to 74.9%
[6,11,21,22], depending on the findings considered as path-
ologic disease. In our overall study cohort of 160 prospective
living donors, the incidence of the IFs was lower than re-
ported in literature, and we were able to identify 20 subjects
with an IF, with an overall incidence of 12.5%. This is
probably related to the exclusion from the analysis of many
diseases that did not have a clinical impact (eg, hepatic
steatosis), and to the exclusion of potential donors with
known diseases (eg, renal stones) from the evaluation for
kidney donation.
In the largest series reported in literature, Tan et al [21]

evaluated 1597 potential living donors undergoing assess-
ment with CT scan, and they found an incidental finding in
the 74.9% of patients. However, among the total of 1195
incidental findings evaluated, the 95.4% were characterized
as benign or low importance, leaving only 4.5% of incidental
findings warranting additional workup.
Whereas most of these conditions are asymptomatic or

clinically not relevant, IFs may require additional follow-up
investigations in the 1.1% to 7.5% of patients [6,11,21], as
reported in our study. This may determine anxiety for pa-
tients and referring physicians and could require additional
and potentially unnecessary tests with increased costs and
procedure-associated complications [22e24]. This is partic-
ularly true in patients who are definitely excluded from
donation owing to an IF. In these subjects the fear for the
uncertain prognosis of a potential life-threatening disease is
added to the frustration related to the impossibility to
proceed with the donation, and this would definitively
increase the anxiety of these individuals.
Significant imaging findings contributed to the exclusion

of 7 potential donors (4.3%) who were finally deemed un-
suitable for donation. This is consistent with data reported
in literature, where IFs were a cause of exclusion in up to
4.1% of patients [11,25,26].
The most common causes of exclusion were renal stones,

renal scarring, and, in our experience, malignancy and large
renal cysts. The prevalence of malignancy in our series was
1.8%, higher than previously reported by Tan et al [21], who
reported an overall incidence of malignancy in the prospec-
tive renal donor population of 0.1%, and than that of O’Neill
et al [6], who recently reported a potential donor with a su-
perficial urothelial carcinoma (overall prevalence 0.3%).
In our population, 2 patients with lung tumor underwent

a surgical resection, and the third potential donor with a
cholangiocarcinoma underwent a right lobar bisegmentec-
tomy. Interestingly, in these patients, the evaluation for
potential living donation allowed for a diagnosis at an
earlier stage in asymptomatic patients, allowing for a more
radical surgery.
The presence of an IF did not affect survival of living

donors, and there was no significant difference in terms of
graft and patients survival for those patients receiving grafts
from donors with an IF compared with kidney transplants
from donors without IFs.
Although the presence of large renal cysts may not

constitute an absolute contraindication to living donation
and may be in some cases curative of donor’s hypertension
[27,28], the presence of a large renal cyst may reduce the
normal functioning parenchyma, thereby reducing the
likelihood of utilizing the kidney for living donation.
Although this study reported interesting results, we are

conscious of its limitations. First, it is a retrospective review
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of prospectively acquired data; however, the study popula-
tion is homogeneous, thereby reducing the potential con-
founding factors. Second, the incidence of IFs in our
population is probably underestimated, as we have a priori
excluded the diseases with limited clinical impact and those
patients with known comorbidities that could be considered
a contraindication to living donation.
In conclusion, IFs diagnosed at CT scan during potential

living donor evaluation are common. Most are not
perceived to be harmful enough to prevent kidney donation,
but predonation screening could identify potentially life-
threatening diseases at an earlier stage, allowing for a
more radical treatment.
The referring physician and the patient should be aware

of the medical, economic, and ethical implications of
extensive evaluation in the potential donor population.
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