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Abstract 

Background: Renal transplantation (RT) is the transplantation of a kidney into a patient with end-stage 

renal disease and has become the treatment of choice for most patients with end-stage renal disease. The 

knowledge of renal vascular variations is of a great importance for the surgeons who approach the 

kidneys from the retroperitoneal or laparoscopic route for renal transplants. The aim of this study was to 

detect renal vascular variations of kidney donors in Kerman by using CT angiogram.  

Methods: This cross-sectional study examined the CT angiograms of all kidney donors referred to the 

Radiology Ward of Shafa Medical center affiliated to Kerman University of Medical Sciences from 

2010 to 2012.  

Results: The results of CT angiograms of 344 kidney donors were as follow: Right Renal Arteries: 236 

cases with one artery; 97 cases with two arteries; 9 cases with three arteries; and one case with four 

arteries Left Renal Arteries: 225 cases with one artery; 103 cases with two arteries; and 16 cases with 

three arteries Right Renal Veins: 277 cases with one vein and 12 cases with two veins Left Renal Veins: 

279 cases with one vein and 10 cases with two veins. 

Conclusion: There is no significant difference between our results and those of previous studies. In 

more than 30% of cases, our findings were associated with other incidental findings. 
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Introduction 

Organ transplantation has been one of the most important 

medical successes in past century. There are numerous stories 

on this issue from the prehistoric times which are unwritten 

and thus they cannot be labeled as fact or fiction. However, 

the first recorded organ transplantation dates back to the first 

half of the first century A.D., when following the illness of a 

Parthian noble, blood transfusion was conducted by a Persian 

physician named Agias. The procedure was performed by 

blood transfusion from son to father and provided the patient 

with more time to manage some of his affairs before death. 

What is noteworthy is that the named physician knew about 

blood type incompatibility and a first degree relative was 

selected as blood donor (1). 

Organ transplantation was a point of consideration in the 

second and third centuries, but most of the performed cases 

http://emedicine.medscape.com/article/984358-overview
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failed. There are some reports of transplantation of skin and 

other organs (2). According to some studies, Avicenna 

performed nerve graft (3). Organ transplantation has received 

serious attention since the 1900s. Following his studies on the 

immune system in 1970, Peter Medawar created a turning 

point in organ transplantation (4). Discovery of cyclosporine 

and suppressing the immune system accelerated organ 

transplantation across the world (2). 

Organ and tissue transplantation have a long historyin Iran 

too. The first corneal transplantation in Iran was performed by 

Professor Shams in Farabi Hospital, Tehran in 1935 and the 

first renal transplantation was performed in 1963 at Shiraz 

University (6, 5).The first renal transplantation in Kerman was 

performed by Azizolahi at Shafa Medical Center in 1991 

(unpublished data).  

Renal transplantation (RT) is the transplantation of a 

kidney into a patient with end-stage renal disease. RT is 

typically classified as deceased-donor or living-donor 

transplantation. Living-donor renal transplants are further 

characterized as genetically related (living-related) or non-

related (living-unrelated) transplants, depending on whether a 

biological relationship exists between the donor and the 

recipient or not. RT has become the treatment of choice for 

most patients with end-stage renal disease. The superiority of 

RT over dialysis has been well established, warranting a better 

quality of life and an improved survival for all patients, 

including those with advanced age (7). 

Donors must be healthy individuals. If a donor has a past 

history of suffering from some problems, or if these are 

discovered during the medical evaluation, a donor may be 

declined. 

The knowledge of the renal vascular variations is of 

extreme importance for the surgeons who approach the 

kidneys from the retroperitoneal or laparoscopic route for 

renal transplants (8). Modern multislice CT (MDCT) and 

MRI scanners allow highly accurate evaluation of the vascular 

anatomy, especially for vessels of ≥ 2 mm diameter (9,10). 

CTA may provide slightly better depiction of very small 

arteries (11). Overall, the accuracy of renal main artery 

anatomy was 100% for both CTA and conventional 

angiography. Accuracy of renal main vein anatomy was 

97.1% and 96.6% for CTA and conventional angiography 

respectively (12). MDCT angiography is highly accurate for 

detecting vascular anomalies and providing anatomic 

information for laparoscopic living donor nephrectomy (13). 

The renal arteries show ethnic and racial differences (14). The 

occurrence of these variations is important because of the 

gradual increase of interventional radiological procedures, 

urological vascular, and transplantation surgeries (15). In 

Kerman there has been no study on the variations of renal 

arteries by CTA. Therefore, our goal was to determine these 

variations across normal population of Kerman.  

Compared to single-detector helical CT, multi-detector CT 

(MDCT) offers shorter image acquisition times, reduction in 

tube heating, and improved spatial resolution. MDCT has 

been used to evaluate the renal vasculature (16-18) and 

promising results have been reported. 

 

Method 

In this cross-sectional study, CT angiograms of all kidney 

donors referred to the Radiology Ward of Shafa Medical 

center affiliated to Kerman University of Medical Sciences 

from 2010 to 2012 were evaluated. Angiography was 

conducted by 16-slice, multi-detector, TOSHIBA CTS 

cannerTSX-101A (Japan) using 300 mg Lopaque contrast. 

Data analysis was performed through SPSS16 and using Chi 

square test. 

 

Results 

CT angiograms of 344 kidney donors were examined. Of 

the images, 270 items were taken from men and 74 items, 

from women, in the age range of 19-55 years old, at an 

http://emedicine.medscape.com/article/984358-overview


Journal of Kerman University of Medical Sciences 2017, Vol. 24, Issue 2 

143 

average age of 28 yrs. Images of both kidneys of donors were 

studied concerning arteries and veins. The results were as 

follow: 

Right Renal Arteries: 236 cases with one artery; 97 cases 

with two arteries; 9 cases with three arteries; and one case with 

four arteries (Table 1) 

Left Renal Arteries: 25 cases with one artery; 103 cases 

with two arteries; and 16 cases with three arteries (Table 2) 

Right Renal Veins: 277 cases with one vein and 12 cases 

with two veins 

Left Renal Veins: 279 cases with one vein and 10 cases 

with two veins (Table 3) 

In cases with two veins (left side), one vein crossed the 

front and another behind the aorta and entered the inferior 

vena cava. The left renal vein was placed behind the aorta in 

10 cases (7 men and 3 women). There was one case of aortic 

aneurysm, one case of left renal artery aneurysm, two cases of 

aortic stenosis, two cases of celiac artery stenosis, and one 

case of left renal artery stenosis in men and there was one case 

of multiple aneurysms and one case of left renal artery stenosis 

in women. Stenosis of other arteries (renal, aortic and celiac, 

aortic aneurysm) was observed in 14 cases. 

Twenty two cases had two veins (six cases were female 

and sixteen cases were male). The gender difference was not 

significant for both right kidney (P= 0.240) and left kidney 

(P=0.650). Two men had three veins. One case had congenital 

abnormality of inferior vena cava. Forty three cases did not 

have any report about veins (missing data). 

Out of 107(31%) cases of incidental findings [female 26 

(35%), male 81(30%)] without significant differences, 30 

cases were renal cysts. The results are shown in Table 4. 

Aortic branch points were, most of all, seen at L1-L2. 

Early branching of the right kidney was seen in 42 cases, 

and for the left kidney, it was seen in 30 cases. 

 

Table 1: Frequency Distribution of the Number of Right Renal Arteries 

based on sex 

No. of Arteries Men Women Total 

One 184 (74%) 52 (26%) 236 

Two 79 (84%) 18 (16%) 97 

Three 6 (66%) 4 (34%) 10 

Total 270 (77.5%) 74 (22.5%) 344 

Sex difference is not significant (P = 0.187) 

Table 2. Frequency Distribution of the Number of Left Renal Arteries 

based on sex 

No. of Arteries Men Women Total 

One 173 (77%) 52 (23%) 225 

Two 84 (82%) 19 (18%) 103 

Three 13 (81%) 3 (19%) 16 

Total 270 (79%) 74 (21%) 344 

Sex difference is not significant (P = 0.374) 
 

Table 3. Frequency Distribution of the Number of Renal Veins based 

on sex 

No. of Veins Men Women Total 

One Right Vein 213 64 (17.9%) 277(100%) 

Two Right Veins 9 3 12 

One Left Vein 215 (81.7%) 64 (18.3%) 279 (100%) 

Two Left Veins 7 3 10 

 

Table 4. Frequency Distribution of Incidental Findings based on Sex 

Finding Men Women Total P Value 

Renal Cyst 25 5 30 0.602 

Lymphadenopathy 17 6 23 0.162 

Hepatic hemangioma 9 3 12 0.472 

Splenomegaly 6 2 8 0.472 

Renal Anomalies 13 8 21 --- 

Other 12 1 13 --- 

 

Renal Anomalies Include: focal atrophy, urethral 

dilatation, stone, and calcification 

Other: fatty liver, adrenal tumor, lipoma, and kidney 

stone 
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Discussion 

In our study, donors mostly had single artery which is very 

desirable for renal transplantation. Multiple arteries were seen 

on the right side in 31% (Table 1) and on the left side in more 

than 34% of the cases (Table 2). In comparison, the results 

were similar to the majority of previous reports. In a study on 

204 kidneys in India, single renal artery was reported in 74.5% 

and single renal vein was seen in 87.5% of the cases. Multiple 

renal arteries were more common on the left side (31%) than 

on the right side (20%) (19). In a study in South Korea on 153 

cases of living donors, the prevalence of multiple renal arteries 

were 31% (20).Eighteen supernumerary renal arteries (24% of 

the donated kidneys; two arteries to 16 kidneys and three 

arteries to one kidney) were found to 74 donated kidneys at 

surgery (13). A total of 115 renal arteries in 60 kidneys of 

donors were depicted by (CTA). Only 57 kidneys (49%) were 

shown to have more than one or multiple arteries, 52 kidneys 

had two, and 6 ones had three renal arteries (21).In another 

study, 80% of the cases had one artery (22) and in a study on 

102 subjects, multiple arteries was seen in 12% of the cases 

(23).  

In our study, single renal vein was seen in 94% of the 

cases (without significant differences between right and left 

kidneys) and this finding is similar to most previous reports 

(Table 3). In a study on Indian renal donors, multiple renal 

veins were mostly on the right side (20%) than on the left side 

(5%), and one patient was found to have double inferior vena 

cava (19). In one study, twenty-five renal vein anomalies were 

detected only by CT in 154 donors (24). In another study, 

more than 98% had one vein (22). In another study on 102 

subjects, multiple veins (7%), late venous confluence (5%), 

circumaortic renal veins (5%), and retroaortic vein (1%) were 

reported as the anatomical variants of veins (23). In a similar 

study, 156 consecutive patients underwent open donor 

nephrectomy following pre-operative MDCTA and venous 

anomalies were seen in 13 cases (25). Multiple veins were 

seen in 5% of 153 Korean subjects (20). 

In our study, early branching in the right renal artery was 

seen in 13% of the cases, and in the left renal artery it was seen 

in 7% of cases which is similar to the findings of some other 

reports. In one study, early branching of the arteries was seen 

with equal frequency on the right and left sides (19) and in a 

number of Korean subjects, it was seen in 12% (20). 

According to another study, early branching of the renal 

arteries was observed in 14 arteries (13). Pre-hilar branching in 

2 cases out of 30 donors (R=2 L=0) (22) and early arterial 

bifurcation in 13% of the cases (23). are some other reported 

results. In a study on 156 subjects, early branching was seen in 

30 cases (25). 

In the present study, the incidental findings (extra renal) 

were seen in more than 31% of the cases and renal cysts were 

as the most frequent ones (Table 4). In a study done about 

incidental findings in lumbucasral MRI, the rate of incidental 

findings was approximately 30% (26). A majority of studies 

have reported similar results. According to a study on 154 

subjects, nonvascular renal findings included renal calculi (n = 

11), cysts (n = 12), duplicated ureters (n = 6), horseshoe 

kidney (n = 1), and pelvic kidney (n = 1) (24). A similar study 

on 102 donors, using CT, revealed cortical cysts (four cases), 

duplex collecting system (two cases), hydronephrosis (one 

case), renal stone (one case), and liver haemangioma (two 

cases) (20). Yet, in another study on 30 kidney donors, 3 cases 

of renal cyst (%5) and one case of renal calculus (%1.67) have 

been reported (22). Urethral duplication was seen in 2% of the 

cases in a similar study (23). 
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