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Objective: The purpose of the present study is to search and detailed the existence and occurrence of anatomical
variations of the renal artery by using CT angiography.

Materials and Methods: 100 patients visited the Radiology department of S.M.S. Medical College, Jaipur. To
cover the whole abdominal aorta in each patient, spiral CT angiography scan was made and thin slices (0.6
mm) axial images was obtained. Both sagittal and coronal images were reconstructed.

Results: We found that only 23% patients had classical (Normal) anatomical presentation of Renal artery,
whereas in 77% patients, variations existed in the same, using CT angiography method.

Conclusion: The different varieties of renal vessels have been experienced with expanding recurrence over past
decade. This is because of wide spread utilization of renal angiography and other imaging modalities, as of late.
We as anatomist accept that anatomical information on atypical renal courses is significant for all careful and
radiological intercessions including the kidneys or it might prompt mistaken translation.
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source, number, and course; the most well-
known is the presence of extra vessels (frill
supply routes) emerging over the typical trunk
is more regular than one emerging
underneath. Variation veins have been called
extra, additional, abnormal, or superfluous
branches [1]. The extra renal courses are
consistently end supply routes. The kidneys
may get a solitary conduit albeit every organ
may similarly be provided by upwards of six
end vessels. The renal supply routes may
emerge from the aorta by a typical stem or
emerge at lower point than expected in which

Typically, aorta provides a solitary renal artery
on both side which supplies separate kidneys.
The kidneys are one of the essential organs in
the human body. It gets rich blood amount,
almost 25% of the cardiovascular yield go
through the renal courses to be cleaned by
the kidneys. Typical life systems depict every
kidney gets water system from single renal
supply route which emerges from stomach
aorta at the level L1-L2 vertebrae just beneath
the artery of midgut.
Variations of renal arteries incorporate their
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MATERIALS AND METHODS

case the kidneys lie beneath their standard
position. There might be a many renal supply
routes on each side or the renal course may
split up near its root into various branches.
They do not show anastomosis. The structure
of renal vessels assumes a significant function
in choosing contributors. 3-D angiotomo-
graphy is the best methodology for vascular
anatomic assessment.
Current Literature reports incredible incons-
tancy in renal blood flow, the quantity of renal
supply routes referenced being the most
habitually discovered variety. It is most basic
renovascular oddity, found in 25%-50% of
kidneys. One or two extra renal courses are
normally found, particularly on the left side.
They generally puncture the upper or lower
part of the organ, despite taking entry at its
hilum [2]. The varieties portrayed in the
current perception present an exceptional
example of intrinsic renal vascular variations
having sectional and radiological significance.

The study was conducted in Department of
Anatomy in collaboration with Department of
Radiology, SMS Medical College & Hospital,
Jaipur (Rajasthan). CT angiography was
randomly selected from the records of patients
visited the radiology department of S.M.S.
Medical College, Jaipur. To cover the whole
abdominal aorta in each patient, spiral CT
angiography scan was made, and thin slices
(0.6 mm) axial images were obtained. Both
sagittal and coronal images were recon-
structed. 3-D reconstruction was done from
the data gained by the spiral CT  examination.
Manipulation of the 3-D images was done by
rotation to get the correct planes and dele-
tion of unnecessary anatomical details to
clarify the renal artery away from superim-
posed structures. Data was saved into DVDs.
· Inclusion criteria: Subjects, who were free of
any signs & symptoms related to kidney
arterial pathology.
Exlusion criteria: Subjects who have- Hydro-
nephrosis, Renal calculi, Arterial pathology
such as aneurysm or tumours.

RESULTS

is found that 23 patients i.e. 23% , were
having normal branching pattern (fig.1.1) , 25
patients i.e. 25% presence of accessory renal
artery (fig.1.2, 1.2A,1.2B,1.2C), there is
presence of extrapolar branches in 20 patients
i.e. 20% (fig.1.3,1.3A ,1.3B), presence of
prehilar branches in 15 patients i.e. 15 %
(fig1.4), 10 patients having aberrant renal
arteries i.e.10% (fig1.5) and 7 patients having
double renal arteries i.e. 7% (fig1.6).
There are number of variations are observed
in branching pattern of renal arteries (accord-
ing to present study).
Type I Pattern was observed in 23 cases only
i.e. 23 %, in which right &left renal arteries
arise from abdominal aorta near the hilum of
kidney it divides in to anterior & post division
(fig.1.1).
Type II Pattern was observed in 25 cases i.e.25
%, in which accessory renal artery arises and
supplies the kidney with renal artery (fig.1.2,
1.2A, 1,2B, 1.2C).
Type III Data was observed in 20 cases i.e. 20%,
in that type presence of extrapolar branch of
renal artery, it supply either  superior or infe-
rior pole known as superior or inferior polar
arteries (fig.1.3,1.3A,1,3B).
Type IV Branching pattern was observed in 15
cases i.e. 15%, in that case presence of prehilar
branches which arise from renal artery before
entering the kidney (fig1.4).
Type V Pattern was observed in 10 cases
i.e.10%. In this case an artery arises from
renal arteries takes different path to supply-
ing the kidney known as aberrant renal artery
(fig 1.5).
Type VI Pattern was observed in 7 cases i.e.
7% in this case kidney not supplied by single
artery. It is supplied by double renal artery
(fig 1.6).

Study was conducted on total 100 patients, it

Table 1:  Branching pattern of renal artery in males and
females according angiography.

No % No % No %

Type I 17 28.34 6 15 23 23
Type ΙI 15 25 10 25 25 25
Type ΙII 11 18.34 9 22.5 20 20
Type IV 8 13.34 7 17.5 15 15
Type V 6 10 4 10 10 10
Type VI 3 5 4 10 7 7

Total 60 100 40 100 100 100

BRANCHING 
PATTERN

MALE FEMALE TOTAL
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The branching pattern of renal artery accord-
ing to angiographical data divides in to
following types as under:
Type I - Normal
Type II - Presence of accessory renal artery

   Unilateral
   Bilateral

Type III- Presence of extra Polar branch
   Superior polar
   Lower polar

Type IV -Presence of prehilar branches
Type V   -Presence of aberrant renal artery
Type VI  -Presence of double renal artery

Fig. 1.1: TYPE I Normal branching pattern of renal
artery

Fig. 1.2: TYPE II- (A) Presence of unilateral (right)
accessory renal artery

Figure 1.2: TYPE II (B) Presence of uni-
lateral (left) accessory renal artery

Figure 1.2: TYPE II (C) Presence of
bilateral accessory renal artery.

Figure 1.3: TYPE III(A) Presence of
extra polar branch (superior polar).

Figure 1.3: TYPE III (B) Presence of ex-
tra polar branch (inferior polar)

Fig. 1.4: TYPE IV Presence of prehilar
branches.

Fig. 1.5: TYPE V Presence of aber-
rant renal artery.

Figure 1.6: TYPE VI- Presence of
double renal artery.
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DISCUSSION

Single Double Triple
(%) (%) (%) 

Khamanarong et al (2004) [4] Thai CTA 82 17 1
Ozkan et al(2006) [5] Turkish Conventional Angio 76 13.5 0.9
Raman et al(2007) [6] American 64 slice CTA 81 15.9 3.6
Tarzmani et al (2008) [7] Iranian 64 slice CTA 74.4 22.6 2.1
Saldarriaga et al (2008) [8] Colombian Cadaveric 77.8 20.1 2.1
Ogeno et al(2010) [9] Kenyan Cadaveric 71.8 24.8 2.6
Anshu Mishra et al (2014) [10] Indian 64 slice CTA 67.92 26.4 5.66
Present study (2019) Indian 64 slice CTA 75 25 0

Author (year) Population Type of study 

Table 1.2:  A comparative incidence of number of renal artery in different population.

The research work was undertaken and find
out morphological variation related with
renal artery with the help of CT angiography.
Gollamandala Syamala et. al. [3] observed that
Distribution divides into various types. Some
kidneys supplied by main renal artery with
extra renal artery. Some renal arteries divide
before entering into the kidney. Some extra
renal arteries enter through upper or lower
pole of kidney.
In the present angio-graphical study have find
25% (accessory renal artery) on either side. Out
of 100 pair renal arteries, 75% of kidneys were
irrigated by single renal artery, 25% by two
renal arteries (accessory renal arteries) and we
have not found any case of three renal arter-
ies. Present study found that 8% left side, 12%
right side and 5% bilaterally.
In the present study there are number of
variations found in case of distribution of
blood supply of kidneys. 23 % cases there is
presence of normal renal artery .25 % cases
kidneys are supplied accessory renal arteries.
In angiography, 20% of cases show superior
and inferior polar arteries. 15% cases showing
presence of prehilar branches.  We observed
that aberrant renal arteries are found in 10%
cases and 7% cases are showing presence of
double renal arteries (Table-1). These
observations comparable with Govindarajan
A (2014)[11], Dr. Chandrika(2012)[12] ,Virendra
Budhiraja (2013) [13].
Most of the variations of human renal vessels
can be explained on the basis of phylogeny.
An anomalous in human, is normally present
in some animals. The most common variation
of renal artery is an accessory renal artery

arising from aorta or main renal artery about
30 % [14].
The possible etiology of these variations has
been explained by embryological development
from the lateral mesonephric branches of the
dorsal aorta [15].
Kishor B et. al. [16] quoted that variations of
renal arteries were important in vascular
reconstructions and surgical procedures.

CT Angiography Based Study on variations in
branching pattern of renal arteries with
surgical correlation was undertaken in the
department of Anatomy in collaboration with
Department of Radiology. The various varia-
tions of renal arteries have been encountered
with increasing frequency over past decade.
This is due to wide spread use of renal
angiography and other imaging modalities, in
recent years. We as anatomist believe that
anatomical knowledge of anomalous renal
arteries is important for all surgical and
radiological interventions involving the kidneys
or it may lead to erroneous interpretation.

CONCLUSION

Conflicts of Interests: None
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