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Abstract 
 
Introduction. Renal vascular variations, split renal 
function (SRF) and potential -
terplay with the donation decisions in living donor 
kidney transplantation (LDKT). This study aimed to 
assess the challenges in decision for choosing an app-
ropriate kidney for donation.  
Methods. Retrospective study was performed through 
a review of the medical history charts and national 
electronic database of LDKT from 2013-2022, in one 
transplantation center. Those with significant missing 
data were excluded from the final analysis. Demographic 
characteristics, CT angiographic findings and Tc-99m 
DTPA renal scan for SRF and donor preferences were 
analysed. The bilateral presence and number of ace-
ssory renal arteries, their hilar or polar position in respect 
of the renal artery, early artery branching, variations of 
the vein number and left vein course were assessed. 
Significantly different SRF was defined as  
Results. Out of 137 consecutive LDKT, 124 donors 
were included in the study. The mean age of donors 
was 59+11 years, 40(32%) were male and 14(11%) 
were unrelated. There were no variations in 88(64%) 
renal arteries on the right and 69(56%) on the left side. 
The most common variation from both sides was an 
accessory hilar artery (15%). An accessory inferior 
renal polar artery was observed in 7.6% and superior 
in 6.4% of kidneys. Three renal arteries or three veins 
on one side were observed in one donor. Variation of 
renal arteries on both sides was 13(5.2%). Early artery 
branching was found in 12.9% (8%-right and 18%-left 
side). Two renal veins were observed in 8(3.2%) kid-
neys. The Nutcracker phenomenon was found in 6 
(4.8%). The donated kidneys in 60% was the left one 
and 10% were with vascular variation. In 33(27%) of 
donated kidneys we found at least one vascular 
variation. In 41(33%) of donors SRF was significantly 

different and in 8(18%) the better kidney was donated 
due to the donor preference.  
Conclusion. Variations in renal vascular anatomy and 
different SRF are very often in kidney donors. Donors 
preferences additionally interfere with the transplantta-
tion process. The quality of the decision process relies 
on good institutional policy and adequate pretransplant 
donor evaluation. 
 
Keywords: vascular variations, anatomy, living donor 
kidney transplantation, split renal function, donor preferences 
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Introduction 
 
Kidney transplantation remains the best quality of life 
providing and cost-effective renal replacement therapy 
for patients with irreversible chronic kidney failure [1]. It 
provides more freedom for the patients and comfortta-
ble life with less time spent in the medical centers. The 
preparation procedure for kidney transplantation is 
time consuming and a lot of medical examinations are 
performed before the final event happens in the urologi-
cal room. The living donor kidney transplantation (LDKT) 
is especially important for organ procurement in coun-
tries with less developed diseased donation programs 
[2]. It is a big challenge for any transplant team to have a 
variety of examination results which helps choosing an 
appropriate organ for transplantation. 
Living donor eligibility is an important factor for the 
transplant procedure. The requirements are defined by 
guidelines [3], with some expansions of the criteria in 
the field of the donor's age and comorbidities, especially 
in countries with predominant LDKT [4]. The relation-
ship between the donor and the recipient is also defi-
ned by local site policies, and usually it is a family 
member or close relative, including spouses etc. In the 
literature it is known that the majority of living donors 
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are related to the recipient [5]. In kidney transplantation 
the predominance of female-to-male donations (wife 
to a husband) are more likely to happen, since more 
than 78% of organ donors are women [6]. The relation-
ship between female donors and recipients are most 
likely to happen between mother and child [6]. 
The variations in the renal vascular structures should 
be known prior to any type of renal surgery, primarily 
before any renal transplantat surgery. The prevalence 
of renal vascular variations is extremely divergent in 
different populations and it may be due to genetic 
difference across the population [7,8]. Computed to-
mography angiography (CTA) is the gold standard 
method to examine vascular structures like arterial and 
venous variations [9]. The most common kidney vas-
cular variation is an accessory renal artery, from which 
most common is hilar artery, whereas polar arteries are 
less common. Early bifurcation of the renal artery has 
been also noticed as a common variation [10]. The 
presence of those variations are different in males and 
females. It has been concluded that renal artery ano-
malies of the kidney vascular pedicle are significantly 
correlated with the coexistence of venous system va-
riations [11]. This is especially true for male patients, 
which in turn favors female kidneys for transplantation. 
Hence, the mothers were found as most frequent do-
nors followed by wives [6]. In one retrospective study 
of 58 599 donors, 86,1% of the cases were chosen for 
the left kidney for transplantation. One of the main 
reasons for this choice, mainly of the surgeon, is that 
the left renal vein is longer which is advantageous for 
transplantation and the right one is prone to thrombo-
sis as an shorter vessel [9]. 
Tc-99m diethylenetriaminepentaacetic acid (DTPA) 
renal scan is a widely used imaging technique that 
evaluates renal function of potential kidney donors. 
Split renal function (SRF) is a determination of the 
relative contribution of each of the two kidneys. It 
gives useful information in several conditions such as 
evaluating unilateral renal disorders, assessing individual 
kidney function before and after intervention, and 
before live donor nephrectomy [12-14]. The decision 
of choosing for the donation of the lower SRF kidney 
is ethical, but in some cases the opposite decision is 
made by the donor itself. 

preferences interplay on the donation decisions in 
LDKT. This study aimed to assess the challenges in 
decisions for choosing an appropriate kidney for 
donation in a single transplantation center. 
 
Material and methods 
 
This retrospective study was performed through a re-
view of the medical history charts and national elec-
tronic database of LDKT from 2013-2022, in one 

national transplantation center. Out of 137 consecutive 
LDKT, 124 donors were included in the study. Those 
with significant missing data were excluded from the 
final analysis. Demographic characteristics such as 
age, gender, relation to the recipient, CT angiographic 
findings, Tc-99m DTPA renal scan for split renal 
function (SRF) and donor preferences were analyzed. 
The renal vascular anatomy radiologist reports were all 
revised by one transplant surgeon. The bilateral pre-
sence and number of accessory renal arteries, their 
hilar or polar position in respect of the renal artery, 
early artery branching, variations of the veins number 
and left vein course were assessed according to the 
literature [15]. An early renal artery division was defi-
ned as a main renal artery branches within 1.5 cm of 
the ostium of the renal artery. Significantly different 
SRF was defined as  10% [16,17]. Statistical analysis 
was performed in SPSS version 21. Descriptive statistics 
such as frequencies and percentages were calculated. 
The data on the kidney vascular variations were com-
pared with respect to patients -
square test was performed for categorical data, P<0.05 
was considered as statistically significant. 
 
Results 
 
The mean age of 124 donors was 59 11 years, 40 
(32%) were male and 14(11%) were unrelated. There 
were no variations in 88(64%) renal arteries on the right 
and 69(56%) on the left side (Figure 1), the difference 
was significant for overall variations considering the 
left kidney (Table 1). The most common variation on 
both sides was an accessory hilar artery in 15% of cases. 
An accessory inferior renal polar artery was observed 
in 7.6% (Figure 2a) and superior in 6.4% of patients, 
being significantly more frequent on the left side. 
Three renal arteries and three veins on one side were 
observed in only one patient. Variation of renal arteries 
(Figure 2b) on both sides was found in 13(5.2%) kid-
neys. Early artery branching was found in almost 13%,  
 

 
Fig. 1. Kidneys without renal vascular variations 
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Table 1. Renal vascular variations in donor right and left kidney 
 Right N=124 Left N=124 All-248 Sig. 
Any arterial variation   36(36%) 55(44%) 91(37%) P=0.045 
HAA 18(15%) 19(15.3%) 37(14.9%) P=0.630 

 10(8%) 9(7.2%) 19(7.6%) P=0.243 
Superior PAA 6(4.8%) 10(8%) 16(6.4%) P=0.033 
Early branching 10(8.1%) 22(17.7%) 32(12.9%) P=0.001 
Three renal arteries 0 1(0.8%) 1(0.04%) P=0.02 
Two RV 4(3.2%) 4(3.2) 8(3.2%) P=0.450 
 NP 0 6(4.8%) 6(2.4%) P= 0.044 
Abbreviations: HAA - hilar accessory artery, PAA - polar accessory artery, RV - 
renal vein, NP - Nutcracker phenomenon 

 

 
             Fig. 2. Renal vascular variations: accessory polar artery, left prehilar branching - 2a; two arteries  
             left and right - 2b; left prehilar branching - 2c; nutcracker - 2d 

 
significantly more often on the left side (p=0.001), as 
shown in Figure 2c. Two renal veins were observed in 
8(3%) and the Nutcracker phenomenon (Figure 2d) 
was found in 6(2.4%) kidneys. 
There was no gender difference in vascular variations 
between women and men [41(49%) vs 21(52%), p= 
0.234], respectively. Most of the donations were between 
relatives 101 (87%) and the difference between unreal 
ted donations between women and men was insignificant  
 

Table 3. Vascular variations, SRF and donor preferences 
according to gender 

N=124 
Women 
(N=84) 

Men 
(N=40) 

Sig 

any vascular variations 41(49%) 21(52%) 0.234 
Unrelated donations 9(11%) 5(12%) 0.100 
Preference to donate 
higher SRF kidney 

7(8%) 1(0.02%) 0.001 

[9(11%) vs 5(12%), p=0.100], respectively. In 41(33%) 
of donors SRF was significantly different and 8 (18%) 
of those donated the better kidney because of  
preference. The preference of the donor to donate the 
kidney with significantly higher SRF was more present 
in women than in men [7(8%) vs 1(0.02%)], p= 0.034, 
respectively. From the donated kidneys in 74 (60%) it 
was the left one and 33% of those were with vascular 
variations. In 33 (27%) of donor kidneys we found at 
least one vascular variation (Table 2). 
 

Table 2. Vascular variations in donated kidney by 
laterality 

N=124 
Left 

N=74 (60%) 
Right 

N= 50 (40%) 
Pre-hilar branching 13 (17.5%) 4 (3.2%) 

2 arteries 12 (16%) 8 (6.5%) 
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             Fig. 3. Comparison of donated left or right donated kidney in respect of vascular variations 

 
Both the perihilar branching and multiple arteries were 
present more often at the left side (p<0.05) (Figure 3). 
 
Discussion 
 
As result of the organ shortage, the number of LDKTs 
from marginal donors with age (>65 years) and comor-
bidities, is rising [2,18] the European Renal Registry 
data shows that over the last decade the mean age of 
donors has changed from 45 to 55 years [19]. Our ana-
lysis also found that the mean age of donors was above 
55 where 43(35%) of donors were above 65 years. 
Female donors were predominant (68%) and that was 
in line with worldwide published results [20,21]. We 
found a lower percentage of unrelated donors (11%) 
compared to the previous report from ERA EDTA 
Registry (35%) [22]. The explanation of this discre-
pancy would probably be found in the traditional 
family bonds in our non-western families, where a 
broader and less rocky palette of choice (of relatives) 
is available for donation. Females were not only the 
more frequent donors but also the vast majority of 
those who donated the kidney with significantly higher 
SRF were women. We did not find such data in 
published studies, and it might be to a certain extend 
explained by the high altruistic stands of females in 
our milieu. Thus, female related donors donate their 
kidneys without concern for their own health being not 
aware they are committing a heroic deed. Wives 
donate as a form of empowerment and as a personal 
benefit: they donate in order to avoid taking on a carer 
role for their husband and as a way of protecting their 
children [23]. Our study did not confirm the gender 
discrepancy in unrelated donations which were more 
female as in  [22], 
so further studies are needed to explain the motives.  
The relevance of the renal vascular variations might 
have an impact on the total surgery, cold and warm 
ischemia time and on graft function by many studies 
[24-26]. Our analysis also confirmed the presence of 
such anatomical variations with prevalence of any 

vascular variation on both sides at 37% which was 
similar to many published studies [27-29]. Also, the 
accessory hilar and polar renal arteries were found in 
72 kidneys (29%) and early branching in 13% of kid-
neys as reported by others [28-30]. In respect of gen-
der and side, women and left kidney were more affect-
ted by variations in our results. The previous published 
reports are divergent especially depending on the po-
pulation specimen (cadaveric, radiological or transplant). 
Still all of them emphasize the need for pretransplant 
evaluation of the vessel's anatomy.  
As far as we know this is the first study in our 
transplantation center about the donor characteristics, 
regarding demographics, renal vascular variations and 
donor preference. The limitation of our study was 
certainly the retrospective design, involving partly 
missing data which might interfere with the results. 
Considering that female gender is generally more 
prone to kidney donation and left kidney is preferable 
for transplantation, with this analysis we strongly 
underline the importance of vascular donor evaluation 
in our transplant population. 
 
Consclusion 
 
Variations in renal vascular anatomy and different SRF 
are very often in kidney donors. Donors preferences 
additionally interfere with the transplantation process. 
The quality of the decision process relies on a reaso-
nable institutional policy and adequate pretransplant 
donor evaluation. 
 
Conflict of interest statement. None declared. 
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