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Original Article

introduCtion

Accessory renal arteries (aRA) are one of the commonly 
identified variants and are present in around 25% of people. 
Their detection is of significance where surgery is being 
contemplated before donor renal transplantation[1,2] and also 
before interventional procedures like renal artery embolization.[3] 
The term extra renal artery may be classified into the aberrant 
renal artery, supplying the renal poles or accessory renal 
artery, and supplying the renal hilum.[4] aRA may be noted 
on both sides in around 10%–15% of cases. A solitary renal 
artery is seen in 70% of people. Double renal arteries may be 
seen in approximately 20% of people. Multiple renal arteries 
were first described by Eustachius in 1552.[5] It has also been 
suggested that aRA may be related to hypertension in a few 

people. Three-dimensional (3D) computed tomographic (CT) 
angiography is a fast, noninvasive modality for the evaluation 
of the renal arteries and its variations.

Our study was based on the hypothesis that the possibility of the 
presence of the accessory renal artery is directly proportional 
to the total renal volume and inversely proportional to the 
diameter of the main renal artery (mRA). This study is 
primarily aimed to validate this hypothesis and evaluate 
whether the presence or absence of accessory renal artery 
can be predicted on the basis of volumetric parameters of the 
kidney and the diameter of the mRA.
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mAtEriAls And mEthods

The study was carried out after obtaining approval from 
Indraprastha Apollo Hospital ethics committee. Informed 
consent was obtained from all the patients undergoing this study. 
The study was carried out retrospectively over 30 patients (60 
kidneys), who were referred for 3D CT angiography for 
pretransplant assessment of donor patients. The patients that 
were included in the study ranged from 20 to 50 years. All the 
patients who had hypertension, diabetes, renal artery stenosis, 
and chronic kidney disease were excluded from the study, so 
as to remove the confounding factors which may affect the 
kidney size. The multidetector CT scanner which was used 
for the study was  Toshiba Aquilion 64-slice scanner (Tokyo, 
Japan).  The patient was given water orally as a negative 
contrast agent. Contrast material was injected at 3–4 ml/s for 
a volume of 120–150 ml a large-bore (18-G) intravenous line 
placed in the antecubital fossa. The postprocessing was done 
using GE-Centricity Picture Archiving and Communications 
Systems using Osirix 64-bit workstation. Once conventional 
CT data were obtained, 3D rendering tools like maximum 
intensity projection were utilized to produce the images that 
revealed exquisite anatomical renal vascular details.

All the patients included in the study were assessed on CT 
angiography for the presence or absence of the accessory renal 
artery. All patients with accessory renal artery constituted the 
study group, while patients with no accessory renal artery 
on CT angiography comprised the control group. The study 
variables included the presence or absence of accessory renal 
artery, renal volume, the maximum diameter of postostial renal 
artery segment in millimeters (mm), and the ratio of renal 
volume and renal artery diameter for each kidney (volume/
renal artery diameter [V/d]) in both groups. The renal 
volume [Figure 1a and b] was determined by multiplying 
width (W in mm), length (L in mm), and height (H in mm), 
and the final value was divided by 2. The renal artery diameter 
was measured at a distance of 1–1.5 cm from the ostium, 
where the renal artery appears more uniform in caliber. If 
there was early-branching from the renal artery (which is 
any branch within 2.0 cm from the aorta), the caliber was 
measured before the level of branching. In patients who had a 
solitary renal artery, this artery was accepted as mRA, while 
in patients who had multiple renal arteries, the largest one was 

accepted as mRA [Figure 2]. The difference in mean V/d values 
in the two groups was evaluated for statistical significance. 
Mann–Whitney statistical tests were used for the assessment 
of statistical validity.

rEsults

This retrospective analysis was performed in a total of 60 
kidneys in 30 patients, who had CT angiography as a part 
of the prerenal transplantation living-donor evaluation. The 
kidneys were segregated into two groups depending on whether 
the accessory renal artery was present or not. The total renal 
volumes and the renal artery diameters were measured. Renal 
V/d was measured for each kidney in two groups, and the 
difference in mean V/d values (in mm²) in the two groups was 
measured for statistical significance.

There were 44 kidneys in which there was no accessory renal 
artery supplying it (control group). There were 16 kidneys in 
which a single accessory renal artery was noted (study group). 
There was not a single kidney where two or three aRA were 
seen supplying it.

The mean V/d value [Figure 3] in the group with the presence of 
the accessory renal artery was found to be 23,444.7 mm² (range: 
16,229.1–32,490.0). The mean V/d value in the group with 
absence of accessory renal artery was found to be 19,717.15 
mm² (range: 13,704.6–28,000.0). Mann–Whitney statistical 
tests were used for the assessment of statistical validity. The 
values in the two groups showed a statistically significant 
difference in the V/d with a P value of 0.001 (P < 0.05).

disCussion

Although several possible causes and pathogenesis for 
hypertension have been described, most of such cases are 
idiopathic (around 90%–95% of cases).[6] Among the known 
causative factors, renal artery stenosis is one of the common 
causes of high blood pressure in a few people.[6,7] aRA leading 
to hypertension has also been suggested as a causative 

Figure 2: Computed tomographic angiography coronal image showing 
the method of measuring postostial segment of the main renal artery

Figure 1: (a and b) Computed tomographic angiography coronal and 
transverse image showing the method of estimation of renal volume
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results suggest that the possibility of the presence of the 
accessory renal artery is directly proportional to the total renal 
volume and inversely proportional to the diameter of mRA.

The study had its limitations. All patients who had hypertension, 
diabetes, and chronic kidney disease were excluded from the 
study, which could have affected the kidney size. These patients 
were excluded, as the aim of this study was merely to predict 
the presence of accessory renal artery based on the renal 
volume estimation and renal artery ostial diameters on 3D CT 
angiography. A wider spectrum of patients may be included 
in future studies to assess the same. The concept of this study 
may also be useful and applied in predicting the presence and 
diagnosing aRA on renal Dopplers, where aRAs are otherwise 
often missed. This may again be evaluated in future studies.

ConClusion

The stated study results suggest that the possibility of the 
presence of the accessory renal artery is directly proportional 
to the total renal volume and inversely proportional to 
the diameter of mRA. The use of combined volumetric 
parameter (V/d), therefore, may help in predicting the presence 
of accessory renal artery on imaging studies.

As the detection of the accessory renal artery is one of the most 
important limitations of the renal Doppler examination, renal 
volumetry-based prediction of the presence of the accessory 
renal artery is likely to increase the diagnostic accuracy of 
Doppler examination in clinical practice. This may be further 
validated on an Ultrasound Doppler-based prospective study.
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