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ABSTRACT 
Objective: Renal and extrarenal intra-abdominal findings in Multi-
Detector Computed Tomography Angiography (MDCTA) imaging of 
kidney donor candidates, which may prevent the candidate from 
becoming a donor, or cause a change in surgical approach. We aim to 
underline the impact of MDCTA results on pre-transplant kidney 
donor evaluation. 
Methods: Our study retrospectively evaluated renal MDCTA imaging 
performed on 496 kidney donor candidates at Okan University 
Faculty of Medicine Hospital between January 2017 and November 
2022. The size and parenchymal thickness of both kidneys were 
measured. The diameter, number, variations, and anomalies of the 
renal artery and vein on both sides were determined. Findings that 
prevented kidney transplantation were detected. MDCTA findings 
and how these findings affected the surgical approach were 
determined. 
Results: Of the 496 kidney donor candidates 273 were men and 223 
were women. The age range of donor candidates was between 20-
85, and the mean age was 46.25±13.2. 278 of the healthy individuals 
who applied to the ethics committee became donor candidates, and 
218 were eliminated. Among the 218 candidates eliminated, 22 could 
not become donors due to the findings detected in MDCTA. The most 
common MDCTA finding that prevented transplantation was bilateral 
kidney stones. 
Conclusion: Before a renal transplant, it is very important to evaluate 
intra-abdominal renal and extrarenal pathologies that may prevent 
transplantation. Renal MDCTA provides a minimally invasive, rapid, 
and accurate evaluation of living kidney donors. For this reason, 
MDCTA is an imaging method that is increasingly used in the 
evaluation before renal transplantation. 
Keywords: Donor nephrectomy, multi-detector computed 
tomography angiography, renal transplantation 

ÖZ 
Amaç: Böbrek donör adayı olarak başvuran kişilere uygulanan 
Multidedektörlü Bilgisayarlı Tomografi Anjiyografi (MDBTA) 
incelemesinde; kişinin donör olmasını engelleyebilecek veya cerrahi 
yaklaşımın değişmesine neden olabilecek renal ve ekstra renal 
bulgularımızı bildirmeyi amaçlamaktayız. Nakil öncesi donör 
değerlendirmesi için yapılan MDBTA incelemesinin ve sonuçlarının 
transplantasyon planlaması üzerindeki etkisinin altını çizmeyi 
hedeflemekteyiz. 
Yöntem: Çalışmamızda Ocak 2017 ile Kasım 2022 tarihleri arasında 
496 böbrek verici adayına uygulanan renal MDBTA tetkiki retrospektif 
olarak değerlendirdi. Her iki böbreğin boyutu ve parankim kalınlığı 
ölçüldü. Her iki taraf renal arter ve venin çapı, sayıları, varyasyonları, 
anomalileri tespit edildi. Renal ve diğer batın içi patolojiler belirlendi. 
Tüm bu değerlendirmelerin sonucunda böbrek nakline engel olan 
bulgular saptandı. Böbrek nakli için donör adaylarının preoperatif 
değerlendirilmesinde MDBTA bulguları ve bu bulguların cerrahi 
yaklaşımı ne oranda etkilediği belirlendi.  
Bulgular: 496 böbrek verici adayının 273’ü erkek, 223’ü kadın idi. 
Verici adaylarının yaş aralığı 20-85 arasındaydı, yaş ortalaması ise 
46,25±13,2 idi. 278 tanesi donör adayı olmuş, 218 aday çeşitli 
nedenler ile elenmiştir. Bunların 22 tanesi MDBTA’de tespit edilen 
bulgulara bağlı olarak donör olamamıştır. Nakile engel olan en sık 
MDBTA bulgusu ise bilateral böbrek taşı idi.  
Sonuç: Renal transplant öncesi nakile engel olacak batın içi renal ve 
ekstrarenal patolojilerin değerlendirilmesi oldukça önemlidir. Renal 
MDBTA; canlı böbrek donörlerinin minimal invaziv, hızlı ve doğru bir 
şekilde değerlendirilmesini sağlar. Bu nedenle MDBTA renal 
transplantasyon öncesi değerlendirmede kullanımı gittikçe 
yaygınlaşan bir görüntüleme yöntemidir. 
Anahtar Kelimeler: Donör nefrektomi, multi-dedektör bilgisayarlı 
tomografi anjiyografi, renal transplantasyon 
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Introduction 
 
The gold standard treatment for end-stage renal failure 
is kidney transplantation.1 It can be performed from a 
deceased human source or a living donor. Graft survival 
in renal transplantation from a living donor is higher than 
in transplantation from a deceased person. Since organ 
donations from deceased humans are scarce in our 
country, kidney transplants from living donors have 
tended to increase in recent years.2 The presence of 
active infection, incurable malignant diseases, alcohol 
and drug addiction are absolute contraindications for 
kidney transplantation. Kidney transplantation can be 
done in people over the age of 60, but transplantation in 
patients over the age of 70 is a matter of debate.3 
Radiological imaging plays an important role in the 
evaluation of living donor candidates before kidney 
transplantation. Conventional renal angiography has 
been used to date in the anatomical evaluation of renal 
arteries. Intravenous Pyelography (IVP) has been used for 
many years to evaluate the renal parenchyma and collect 
urinary system.4 Conventional angiography is an invasive 
procedure. However, it also carries risks of complications 
and side effects due to invasive intervention and high-
dose contrast material use. As a result of technological 
developments in Computed Tomography (CT), the Renal 
Multidetector Computed Tomography Angiography 
(MDCTA) technique has been developed. Renal MDCTA 
imaging has replaced invasive angiography and IVP in 
pre-transplant donor evaluation.5-6 With four-phase 
multiplanar MDCTA, the anatomy, vascular and 
nonvascular pathologies, and anomalies of both kidneys 
can be detected. In addition, extrarenal and other intra-
abdominal pathologies can be easily distinguished. 
MDCTA provides guidance in surgical planning before 
donor nephrectomy surgery and significantly reduces the 
risk of surgical complications. Due to the absence of 
ionizing radiation, Magnetic Resonance (MRI) imaging 
can give insight into the anatomy and vascular structure 
of the kidneys. In the literature, studies comparing non-
contrast MR Angiography (MRA) and renal MDCTA have 
found high diagnostic accuracy rates of MRA examination 
in showing vascular anatomy.7-9  
However, due to its inability to rule out possible urinary 
system stones and the higher number of respiratory 
artifacts compared to MDCTA, it is not preferred in 
imaging before kidney transplantation unless 
necessary.10 
In kidney transplants from living donors where 
nephrectomy is planned, full consent of the donor must 
be obtained and potential risks must be explained to the 
donor candidate. In addition, absolute contraindications 
that may prevent the donor from becoming a donor 
should be excluded.11 After these conditions are met, the 
purpose of preoperative evaluation of the living donor is 
to evaluate the anatomy of the donor's kidneys and 
measure their size and parenchymal thickness. The 
presence of any mass lesion in the kidneys or the 
presence of stones in the urinary system is investigated. 
It is aimed to evaluate the arteries and veins of both 

kidneys, to investigate collecting system anomalies, and 
to determine whether there are variations related to 
these anatomical structures. Findings identified by renal 
MDCTA performed in appropriate phases are highly 
visualized.12 

In this study, we aimed to determine the frequency of 
renal and extrarenal pathologies detected by renal 
MDCTA before transplantation and to what extent these 
pathologies affect the person's ability to become a donor 
and the surgical approach. 

 
Methods 
 
A total of 496 cases who applied to our hospital as kidney 
transplant donor candidates and underwent MDBTA 
examination between January 2017 and November 2022 
were retrospectively screened. Demographic data of the 
cases were obtained from the hospital's electronic record 
system. Examinations were obtained on 64-slice CT 
(Optima CT 660, General Electric Medical Systems, 
Milwaukee, Wisconsin, USA). Water-soluble non-ionic 
intravenous (i.v.) contrast substance (350 mgl/ml) was 
administered with an automatic double-injector system 
at a dose of 1 ml/kg at a speed of 4-5 ml/s through an 18-
gauge cannula placed in the antecubital vein. Bolus 
monitoring technique and i.v. contrast substance 
scheduling was made. Thin-section axial images of the 
abdomen were taken, starting from the celiac artery 
origin of the suprarenal aorta to the distal part of both 
common iliac arteries. Two- and three-dimensional 
images were created from these images using Maximum 
Intensity Projection (MIP) and Volume Rendering 
Technique (VRT). Renal MDCTA examination was 
performed in four phases. 
The first phase (non-contrast phase) is a thin-section 
multiplanar examination aimed at evaluating kidney 
dimensions, parenchymal thickness and structure, 
presence of stones, and possible additional pathologies. 
Craniocaudal and transverse dimensions and 
parenchymal thicknesses of both kidneys were measured 
on sagittal images of this phase. 
The second phase (arterial or corticomedullary phase) 
visualizes the abdominal aorta and its branches in three 
dimensions throughout the entire course of the renal 
arteries, starting from the aortic ostium, within 25-30 
seconds after contrast substance administration. This 
phase is used to detect possible renal artery anomalies 
and their variations and to evaluate renal parenchymal 
contrast enhancement. Renal artery diameters were 
measured using axial MIP sections of this phase. 
Branching of the renal arteries 2 centimeters (cm) from 
the orifice; considered early branching. In the presence 
of more than one renal artery that was separated from 
the aorta by a separate orifice and extended to the 
kidney, the larger diameter was called the main renal 
artery and the others were called accessory renal 
arteries. The accessory renal artery originates from the 
aorta; If it enters the hilus, it is called accessory hilar 
artery, if it enters the upper pole, it is called upper polar 
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artery, and if it enters the lower pole, it is called lower 
polar artery. 
The third phase (venous-nephrographic phase) was used 
to evaluate the renal veins and other abdominal 
structures 65-75 seconds after the administration of the 
contrast substance. If there is more than one renal vein 
on both sides; This condition has been defined as an 
accessory renal vein. Anatomical course anomalies of the 
left renal vein by its position relative to the aorta; They 
were evaluated and named as preaortic, retroaortic, and 
circumaortic. 
The fourth phase (late phase-pyelographic phase) was 
used to evaluate the collecting system and filtering 
functions of the kidneys 5-10 minutes after contrast 
substance administration. 
MDCTA images were examined and evaluated in detail by 
a single radiologist (D.D.) experienced in abdominal 
radiology. Average craniocaudal and transverse 
dimensions and parenchymal thickness of bilateral 
kidneys were measured. The diameter, number, and 
anomalies of both renal arteries and veins were 
determined. Urinary and other intra-abdominal 
pathologies were identified within the abdominal 
sections. 
 
Statistical Analysis 
SPSS 22.0 (SPSS for Windows, 2007, Chicago, US) was 
used for statistical analysis. Continuous variables with 
normal distribution are presented as mean±standard 
deviation. Statistical analysis for parametric variables 
was performed with Student's t-test. Qualitative 
variables were given as percentages and the correlation 
between categorical variables was investigated with the 
Chi-square test and Fisher's exact test. The statistical 
significance level was defined as p˂0.05. 

 
Results 
 
The renal MDBTA examination, which was registered in 
our hospital's Picture Archiving and Communication 
System (PACS) and performed on 496 kidney donor 
candidates between January 2017 and November 2022, 
was evaluated retrospectively by a single radiologist 
(D.D.).273 of the cases were male (55%) and 223 were 
female (45%). The age range was 20-85, the overall 
average age was 46.25 ±13.2. The average age by gender 
was 48.36±12.72 for females and 44.53±13.35 for males 
(p=0.01). 
The mean craniocaudal length of the right kidney was 
105.73±10.218 millimeters (mm) in females and 
108.31±9.163 mm in males (p=0.003). The average right 
kidney transverse length was 46.06±5.318 mm in females 
and 48.07±5.73 mm in males (p<0.01). The average 
parenchymal thickness of the right kidney was 
16.95±2.634 mm in females and 17.63±2.766 mm in 
males (p=0.005), the average craniocaudal length of the 
left kidney was 105.76±10.415 mm in females and 
111.10±9.712 mm in males (p<0.01). The average left 
kidney transverse length was 45.69±5.337 mm in females 

and 48.63±6.080 mm in males (p<0.01), the average left 
kidney parenchymal thickness was 17.07±2.516 mm in 
females and 17.73±2.586 mm in males (p<0.01) (Table 1). 
The mean diameter of the right renal artery was 
5.80±1.076 mm in females and 6.13±1.323 mm in males 
(p=0.003). The mean diameter of the right renal vein was 
9.70±2.105 mm in females and 9.90±2.227 mm in males 
(p=0.329). The mean diameter of the left renal artery was 
6.01±0.96 mm in females and 6.38±1.323 mm in males 
(p<0.001). The mean diameter of the left renal vein was 
8.43 ±2.401 mm in females, and 8.67 ±2.577 mm in males 
(p=0.297) (Table 2).  
Right renal artery variation was detected in 40 females 
(17.9%) and 64 males (23.4%) (p=0.134). Lower polar 
artery variation was detected in 5 of the female donor 
candidates, an upper polar artery in 16, an accessory hilar 
artery in 16, 4 renal artery variations in 2, and 3 renal 
artery variations in 1 female donor candidate. Lower 
polar artery variation was detected in 5 male donor 
candidates, upper polar artery variation in 20, accessory 
hilar artery variation in 32, 4 renal artery variations in 2, 
and 3 renal artery variations in 5 male donor candidates. 
Left renal artery variation was detected in 48 women 
(21.5%) and 78 men (28.6%) (p=0.073). Upper polar renal 
artery variations were detected in 13 of the female cases, 
accessory hilar in 24, lower polar in 8, and 3 renal artery 
variations in 3 of them. Accessory hilar artery variation 
was detected in 34 of the male cases, an upper polar 
artery in 22, a lower polar artery in 17, 3 renal artery 
variations in 3, and 4 renal artery variations in 2 male 
donor candidates. 
Early branching variation was detected in 35 (15.7%) of 
females and 42 (15.4%) of males.  
Right renal vein variation was detected in 21 females 
(9.4%) and 41 men (15%) (p=0.061). In females, 1 ovarian 
vein draining into the right renal vein, 1 with 3 renal vein 
variations, and 19 with double renal vein variations were 
detected. 35 of the males had double renal veins, 3 had 
3 renal veins, 1 had a renal vein flowing into the iliac vein, 
1 had 4 renal veins, and 1 had double inferior vena cava 
and accompanying double renal vein variation. 
Left renal vein variation was detected in 24 females 
(10.8%) and 37 males (13.6%) (p=0.346). Lumbar vein 
draining into the renal vein in 8 of the female cases, 
retroaortic left renal vein in 7, double renal vein variation 
and accompanying lumbar vein anomaly draining into the 
left renal vein in 1, and compression of the left renal vein 
between the Superior Mesenteric Artery (SMA) and 
Aorta (Nutcracker Syndrome) in 4, double renal vein and 
ovarian vein variation flowing into the left renal vein 
were detected in 1 patient, double renal vein one of 
which had a retroaortic course, and double renal vein 
variation was detected in 2 patients. Double renal vein 
was detected in 11 of the male cases, retroaortic left 
renal vein in 12, lumbar vein variation flowing into the 
renal vein in 10, and compression of the left renal vein 
between SMA and Aorta (Nutcracker Syndrome) 
variation in 4. 
Right kidney pathology was detected in 35 (15.7%) of 
female kidney donor candidates and 54 (19.8%) of male 
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kidney donor candidates (p=0.238). Kidney stones were 
detected in 13 of the female cases, kidney cysts in 18 
females, a cyst in one kidney and angiomyolipoma in the 
other kidney in 1 female, kidney stones and 
angiomyolipoma in 1 female, rotation anomaly in 1 
female, and only angiomyolipoma in 1 female. Of the 

male cases, 20 had kidney stones, 26 had kidney cysts, 
and 5 had kidney cysts and stones together. A Horseshoe 
kidney was detected in 1 male, a distal ureter stone was 
detected in 1 and angiomyolipoma was detected in 1 
male. 

 
Table 1. Mean age by gender, mean dimensions and mean parenchymal thickness of both kidneys 
 

Table 1 Female Male p 

Mean Age 48.36±12.722 44.53±13.358 =0.001 

Right kidney craniocaudal dimension 105.73±10.218 mm 108.31±9.163 mm =0.003 

Right kidney transverse dimension 46.06±5.318 mm 48.07±5.730 mm <0.001 

Right kidney parenchymal thickness 16.95±2.634 mm 17.63±2.766 mm =0.005 

Left kidney craniocaudal dimension 105.76±10.415 mm 111.10±9.712 mm <0.001 

Left kidney transverse dimension 45.69±5.337 mm 48.63±6.080 mm <0.001 

Left kidney parenchymal thickness 17.07±2.516 mm 17.73±2.586 mm =0.005 

 
Table 2. Mean diameter of bilateral renal arteries and veins by gender 
 

Table 2 Female Male p 

Mean diameter of right renal artery 5.80±1.076 mm 6.13±1.323 mm =0.003 

Mean diameter of right renal vein 9.70±2.105 mm 9.90±2.227 mm =0.329 

Mean diameter of left renal artery 6.01±0.964 mm 6.38±1.323 mm <0.001 

Mean diameter of left renal vein 8.43 ±2.401 mm 8.67 ±2.577 mm =0.297 

 
Left kidney pathology was detected in 34 females (15.2%) 
and 55 males (20.1%) (p=0.157). Kidney stones were 
detected in 12 of the female kidney donor candidates, 
kidney cysts in 17, kidney stones and accompanying cysts 
in 4, and angiomyolipoma in 1. Kidney stones were 
detected in 14 of the male kidney donor candidates, 
kidney cysts in 34, kidney stones and cysts in 6, 
microcalculus, and an accompanying solid lesion in 1 
male. Collecting system pathology was detected in 9 
females (4%) and 12 males (4.4%) (p=0.843). Bilateral 
pelvicalyceal ectasia was detected in 3 of the female 
cases, bilateral extrarenal pelvis variation in 2, unilateral 
pelvicalyceal ectasia in 3, and bilateral dilated extrarenal 
pelvis variation in 1. 3 of the male cases had unilateral 
pelvicalyceal ectasia, 2 had bilateral pelvicalyceal ectasia, 
2 had bilateral extrarenal pelvis variation, 1 had bilateral 
extrarenal pelvis and accompanying pelvicalyceal ectasia, 
1 had a double collecting system on the left, 1 had an 
ectopic pelvic kidney variation on the left and 1 had 
double left pelvic kidney variation. Collecting system and 
accompanying pelvicalyceal ectasia were detected on the 
right side and ureteropelvic stenosis variation was 
detected on the left in 1 of the male cases. Other intra-
abdominal additional pathologies were detected in 92 
(41.3%) of females and 93 (34.1%) of males (p=0.1). 
Hepatosteatosis in 33 of the female cases, 
hepatosteatosis and accompanying hepatomegaly in 6, 
umbilical hernia in 15, liver cyst in 7, liver hemangioma in 
5, splenomegaly in 4, cholelithiasis in 3, adrenal adenoma 
in 2, adrenal lipoma in 1, mesenteric panniculitis in 4. 
appearance 1 with a giant mass originating from the 
uterus, 1 with a uterine myoma, 2 with an ovarian cyst, 1 

with hepatosteatosis and accompanying hemangioma, 2 
with hepatosteatosis and accompanying adrenal 
adenoma, 2 with hepatosteatosis and splenomegaly, 2 
with adrenal adenoma and cholelithiasis, in another one 
hemangioma, hepatosteatosis and cholelithiasis were 
detected in the liver. Among the male cases, 45 had 
hepatosteatosis, 10 had hepatosteatosis and 
accompanying hepatomegaly, 3 had umbilical hernia, 1 
had umbilical hernia and associated bladder stones, 1 
had umbilical hernia and associated hepatosteatosis, 9 
had liver cysts, 3 had liver cysts associated with 
gallbladder stones, hepatosteatosis and hepatomegaly in 
2, cholelithiasis in 7, hepatosteatosis and accompanying 
liver hemangioma in 2, hepatosteatosis and 
accompanying adrenal adenoma in 5, mesenteric 
panniculitis in 2, splenomegaly in 2 and Ankylosing 
Spondylitis findings in the bone structures in 1 (Table 3). 
Of the 496 kidney donor candidates in the study, 278 
were able to become donors. 218 candidates were 
eliminated for various reasons. According to MDCTA 
findings, the number of patients eliminated was 22, and 
15 of them had bilateral kidney stones (Figure 1). 
One of them had left nephrolithiasis and accompanying 
proteinuria, one had 3 bilateral renal arteries (Figure 2), 
one had bilateral fine-calibrated double renal arteries 
and veins, and one had 3 renal arteries on the right and 
double renal arteries on the left and early branching 
variation (Figure 3). One case was eliminated because of 
multiple kidney cysts, one had a right kidney stone and a 
double retroaortic renal vein on the left, and one had a 
gynecological tumor (Figure 4). 
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Table 3. The incidence of renal artery and vein variations, renal pathologies, collecting system pathologies, and other intra-abdominal 
pathologies according to gender 
 

  Female Male p 

Right renal artery variation 
Negative 183(82.1%) 209(76.6%) =0.134 

Positive 40(17.9%) 64(23.4%)  

Left renal artery variation 
Negative 175(78.5%) 195(71.4%) =0.073 

Positive 48(21.5%) 78(28.6%)  

Right renal vein variation 
Negative 202(90.6%) 232(85%) =0.061 

Positive 21(9.4%) 41(15%)  

Left renal vein variation 
Negative 199(89.2%) 236(86.4%) =0.346 

Positive 24(10.8%) 37(13.6%)  

Right kidney pathology 
Negative 188(84.3%) 219(80.2%) =0.238 

Positive 35(15.7%) 54(19.8%)  

Left kidney pathology 
Negative 189(84.8%) 218(79.9%) =0.157 

Positive 34(15.2%) 55(20.1%)  

Collecting system pathology 
Negative 214(96%) 261(95.6%) =0.843 

Positive 9(4%) 12(4.4%)  

Additional intra-abdominal pathology 
Negative 131(58.7%) 180(65.9%) =0.1 

Positive 92(41.3%) 93(34.1%)  

Total  223(100%) 273(100%)  

 

 
Figure 1. Bilateral kidney stones (blue arrows) in non-contrast axial 
MDCTA examination 

 

 
Figure 2. In the three-dimensional Volume Rendered Technique (VRT) 
review; bilateral three renal artery variations 

 

 
Figure 3. Three-dimensional Volume Rendered Technique (VRT) 
imaging shows 3 renal arteries on the right and double renal arteries on 
the left, with variation and early branching 

 

 
Figure 4. Giant mass thought to originate from the uterus (white arrow) 
on coronal non-contrast CT scan 

Other reasons for exclusion in the evaluation of donor 
nephrectomy are the kidney recipient being found to be 
at immunological risk, the kidney recipient being found 
to be at cardiovascular risk, other diseases detected in 
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the recipient, blood group incompatibility, detection of 
proteinuria, hypertension, diabetes, malignancy, 
cardiovascular diseases in the donor candidate, the 
ethics committee not approving transplantation, and the 
donor candidate gives up on transplantation. In a total of 
203 kidney transplant operations performed without 
complications, left laparoscopic donor nephrectomy was 
performed, and in the other 75 operations, laparoscopic 
right donor nephrectomy was performed. When 
choosing the side of the surgeries; MDBTA review results 
played an important role in the decision-making process. 
 

Discussion 
 
In patients whose chronic renal failure has become 
irreversible, when the glomerular filtration rate drops 
below 15 milliliters/minute/1.73 square meters, these 
patients are evaluated for dialysis and kidney 
transplantation. The transplant success rate is higher in 
patients who have the chance to undergo transplantation 
without dialysis.13-14 Laparoscopic donor nephrectomy 
from a living donor was first performed by Ratner in 1995 
and subsequently became widespread rapidly. This 
practice has started to be implemented in our country 
since the year 2000.15-16 Nowadays, with the increasing 
success of immunosuppressive treatment, graft survival 
rates are over 90% thanks to technical developments 
such as laparoscopic surgery. Kidney transplantation is 
the gold standard treatment for kidney failure. Since 
organ donations from deceased persons are low, kidney 
transplantation from living donors is more prominent in 
some countries like ours.17 During donor nephrectomy, 
the donor should be protected as much as possible and 
the risks of mortality and morbidity should be reduced. 
Studies have shown that the Laparoscopic Donor 
Nephrectomy (LDN) procedure takes longer than the 
open operation, and has a longer warm ischemia time, 
but has similar results in terms of perioperative 
complications and long-term complications.18-19 
Therefore, LDN is the most commonly performed surgical 
method today.20 
Having knowledge about renal anatomy and vascular 
structure in the preoperative period is guiding in terms of 
surgical planning. In particular, examining the vascular 
structures of both kidneys of donor candidates is decisive 
in determining which side of the kidney will be selected 
for nephrectomy. In addition, it greatly reduces the risk 
of complications that may occur during dissection during 
donor nephrectomy surgery.21 

Renal MDCTA, performed in four phases with 
appropriate technique, is the most common imaging 
method used for this purpose today. First of all, in the 
thin-section imaging performed in the non-contrast 
phase, the localization of both kidneys, their dimensions, 
and parenchymal thickness are measured, and lesions 
such as stones and crystalloids, if any, can be 
distinguished. Renal vascular anatomy is evaluated in 
detail in the arterial and venous phases. In particular, the 
presence of more than one renal artery and vein, the 
presence of accessory and renal polar arteries, and the 

presence, of course, anomalies of the renal vein such as 
retroaortic, circumaortic, and left renal vein opening into 
the lumbar vein are displayed. Renal cysts, the most 
common kidney mass, appear as homogeneous 
hypodense lesions with smooth contours that do not 
enhance contrast in the arterial and venous phases and 
can be easily distinguished from mass lesions such as 
angiomyolipoma, oncocytoma, and renal cell carcinoma. 
In the late phase; It can be evaluated whether there are 
anomalies in the collecting system such as ureteropelvic 
stenosis and ureteral dilatation. Evaluating all the 
findings together provides guidance on which side, right 
or left, will be chosen for donor nephrectomy.22 
If there is more than a 2 cm difference between kidney 
sizes on imaging, it should be considered that there may 
be a significant difference in glomerular filtration rates. 
Radioisotope renography (Tc99m-MAG3) can be 
performed when necessary to evaluate the function of 
both kidneys. If a difference of 10% or more is detected 
between kidney functions, the kidney with lower 
function can be planned to be removed, but this usually 
prevents acceptance as a donor.23-24 
Preoperative evaluation of vascular anatomy is extremely 
important. The presence of multiple renal arteries and 
veins does not constitute a contraindication for donor 
nephrectomy. However, preoperative knowledge of 
these vascular variations is very important in preventing 
possible complications. In approximately 25% of cases, 
more than one vessel is seen in one kidney, and in 7% of 
cases, more than one vessel is seen in both kidneys. If 
there is no other obstacle, the removal of a kidney with a 
single artery and a single vein should be preferred to 
minimize the risk of complications. Due to the length of 
the vein, the preference for donor nephrectomy is the 
left kidney. Due to the short vein in the right kidney, 
mechanical complications such as renal vein thrombosis 
are more common.23,25 
Preoperative evaluation should also be performed 
carefully in the presence of kidney stones. If stones are 
detected in both kidneys, the person cannot be a 
candidate for donor nephrectomy. However, non-
symptomatic stones under 1.5 cm in diameter in a single 
kidney are not an obstacle for donor nephrectomy. 
Planning should be done so that the kidney without 
stones remains in the donor.26-27 
Simple cystic structures of the kidney detected in 
preoperative evaluation do not prevent becoming a 
donor. Kidney transplantation can be performed with 
cystic structure. Again, while benign masses such as 
angiomyolipoma under 4 cm do not prevent donation, 
mass lesions in the kidney over 4 cm are generally not 
suitable for donor nephrectomy. However, donor 
nephrectomy may be considered if there is a mass that 
can be removed ex-vivo.10,17 Kidney transplantation may 
be a possibility if ex-vivo partial nephrectomy can be 
performed in incidentally detected early-stage renal cell 
cancers.11,22 
Both renal arteries originate from the aorta just after the 
superior mesenteric artery at the level of L1-L3 
vertebrae. In most cases, there is a single renal artery 
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bilaterally. It is approximately 4-6 cm long and 5-6 mm in 
diameter. Depending on the location of the renal hilus, 
they show a lateral and posterior course and enter the 
hilus from the posterior of the renal vein. The right renal 
artery originates from the anterolateral aspect of the 
aorta, while the left renal artery originates from the aorta 
more superior to the right.28 Transient mesonephritic 
arteries that develop during the embryological period 
and do not disappear afterward cause renal artery 
variations. Renal artery variations are named accessory, 
hilar, upper polar, lower polar, aberrant, and early 
branching according to their number, origin, branching 
pattern, and entry into the kidney. These variational 
conditions in the renal arteries often do not cause clinical 
findings. It is detected incidentally in radiological 
imaging. However, sometimes thin and tortuous 
accessory renal arteries can cause perfusion disorders in 
the kidney and resistant hypertension. If the inferior 
polar artery causes compression as it courses in front of 
the ureteropelvic junction, hydronephrosis may occur. 
Accessory renal arteries may be injured during renal 
biopsy or kidney surgery, and conditions such as bleeding 
and ischemia necrosis may occur. Evaluating the donor's 
vascular structure, especially before renal transplant, is 
very important in this respect.29 In the donor 
nephrectomy operation, the renal artery incision should 
be made 1.5-2 cm distal to the aortic origin to control 
bleeding easily and to make the anastomosis suitable for 
the recipient. Therefore, it is very important to identify 
any possible premature branching of the main renal 
artery preoperatively.30 
Renal vein anomalies and variations are much less 
common than renal arteries. Multiple renal veins are the 
most common renal vein variation, they are more 
common in the right kidney and are between 15-30% of 
the whole population.31 Each kidney usually has one renal 
vein, which drains into the inferior vena cava. The right 
renal vein is shorter than the left. Therefore, the left 
kidney is usually chosen. At the entrance location to the 
Inferior Vena Cava (IVC), the average diameter of the left 
renal vein is 12.3±1.41 mm, while the right renal vein is 
10.9±1.56 mm wide. Multiple renal veins bilaterally, 
circumaortic, or retroaortic renal vein on the left may be 
seen. The left renal vein normally passes in front of the 
aorta and flows into the IVC. If the left renal vein passes 
posterior to the aorta and flows into the inferior vena 
cava, it is called a retroaortic course. If it divides into 
branches passing in front and behind the aorta and 
extends to the inferior vena cava, it is called the 
circumortic renal vein. These variations do not pose an 
obstacle to LDN. However, the risk of thrombosis of the 
retroaortic left renal vein is high and it is important to 
know it in the preoperative period as there is a risk of 
injury during surgery.32 The circumaortic left renal vein 
becomes compressed between the aorta and SMA, or the 
retroaortic left renal vein becomes compressed between 
the aorta and the vertebral body, causing the Nutcracker 
Phenomenon. Increased pressure in the left renal vein 
causes rupture in the thin-walled renal veins, which may 
cause clinical findings such as hematuria, orthostatic 

proteinuria, and increased pressure in the gonadal veins 
may cause clinical findings such as pelvic congestion, left 
varicocele, and flank pain.33 Urinary system anomalies 
and collecting system anomalies may be asymptomatic 
or may lead to renal failure.34 In the pyelographic phase, 
which is the late phase; the renal pelvis, calyces, and 
ureter anatomy are evaluated and anomalies such as 
hydronephrosis, ureteropelvic stenosis, and double 
collecting system are detected.35  It is possible to detect 
renal artery and vein variations accurately and quickly 
with renal MDCTA. At the same time, MDCTA provides 
information about renal function, urinary system 
variations and pathologies, and other intra-abdominal 
pathologies.36-38 Renal MDCTA performed with 
appropriate technique; is superior to other radiological 
modalities in the evaluation of living kidney donors.39 
With a single radiographic imaging, renal vascular and 
nonvascular anatomy, and other intra-abdominal organs 
can be evaluated quickly and accurately. For this reason, 
it is an imaging method that is increasingly used 
routinely.40 
 
Conclusion 
MDCTA can be applied as radiological imaging alone to 
determine suitable candidates before donor 
nephrectomy operation and to predict the vascular 
variants that will be encountered perioperatively. 
Knowing the vascular variants before surgery is 
important data on which kidney will be received as a 
donor. Technically, taking the left kidney as a donor is 
more suitable from a surgical perspective. Although 
vascular variations are more prevalent on the right side, 
detailed information can be obtained with MDCTA and 
this information may enable the selection of the right 
side in donor nephrectomy operation. MDCTA alone is an 
ideal radiological examination modality that can be used 
safely before donor nephrectomy surgery, as it provides 
detailed information about renal parenchyma and size, 
collecting urinary system and other intra-abdominal 
pathologies, as well as vascular and urinary variations. 
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