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Introduction
Knowledge about anatomical variations in the form of origin and 
number of renal arteries is essential for renal transplantation. These 
variations might produce technical limitations for surgeons during 
renal transplantation [1]. Usually renal arteries originate at the level 
of L1-L2 just below the Superior Mesenteric Artery (SMA) origin [2].

Accessory renal arteries are a common anatomical variant. They 
are seen in approximately 25% (range 20-30%) population and are 
bilateral in approximately 10% of the population. Usually there is 
single renal artery on either side in 70% of population [3]. Double 
renal arteries are seen in 20%, triple renal arteries are seen in 2.5% 
and quadruple renal arteries are seen in <1% population [4]. 

The term ‘extra renal artery’ may be used, with a sub classification 
into, a) aberrant renal artery, that enters through renal capsule and 
supplies the superior and/or inferior pole of the kidney, b) accessory 
renal artery, that enters through the renal hilum and accompanies 
the main renal artery [5].

The native or definitive kidneys arise in sacral region during 6-9th 
week of pregnancy. Then they migrate upward to lumbar region 
and reach a site just below the adrenal gland. As they migrate, 
they vascularize by a succession of transient aortic sprouts that 
arise at progressively higher levels [6]. So successive renal arteries 
gradually degenerate and are replaced. The definitive renal arteries 
are formed from final pairs of arteries in this series. Occasionally, 
a more inferior pair of renal arteries persist as accessory renal 
arteries [7]. 

CASE SERIES
For preoperative assessment of live renal donor, conventional 
angiography (Digital Subtraction Angiography) was done in 381 
cases between 2015-2021 in Radiodiagnosis Department of the 
institute and few anatomical variations were found. Some variations 
were very rare and their appearance in angiogram would prove to 
be useful for the awareness among Surgeons and Radiologists.

Case 1
A 42-year-old-male donor underwent conventional angiogram as 
part of preoperative assessment. The patient was asymptomatic 
without any significant past history. All laboratory investigations 
were normal. Angiogram revealed single upper polar accessory 
renal artery on right side [Table/Fig-1]. 
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ABSTRACT
Modern medical society is witnessing increased surgeries for various renal pathologies like renal transplantation and vascular 
abnormalities. Anomalous origin of renal vasculature might interfere with surgical procedures and outcomes. Hence, accurate 
roadmap of renal vasculature is necessary for surgeons. Non invasive or minimally invasive imaging techniques help in accurate 
demonstration of renal vasculature and aid in minimising trauma during surgeries. Preoperative assessment of live renal donor by 
conventional angiography is a protocol in the Institute. A retrospective analysis of anomalous renal arteries was done in a total of 
381 cases that were being done in Digital Subtraction Angiography (DSA) suite in Radio Diagnosis Department from 2015 to 2021. 
In the present case series of four patients (one male and three females), different types of anomalous renal arteries have been 
presented that were incidentally detected during angiograms. Single accessory renal artery was the most common finding in the 
present study followed by multiple accessory renal arteries. Supra-coeliac origin of right renal artery was noted in one case which 
was a rare finding with very few similar case reports in literature. In addition, there was an extremely rare case presentation showing 
bilateral lower polar accessory renal arteries. They had one common origin, arising from abdominal aorta at the level of aortic 
bifurcation. No similar case reports have been found in literature and probably the present one is first one of this kind. Knowledge 
of various anomalies is of utmost importance for the awareness of clinicians and for surgical success.

[Table/Fig-1]:	 Selective right renal angiogram in a 42-year-old-male showing: 
a) Right main renal artery and b) Right upper polar accessory renal artery (blue arrow).

Case 2
Renal donor was a 27-year-old-female. The patient did not have 
any significant past history. Angiogram revealed normal course and 
caliber of abdominal aorta. Selective annulation of right and left renal 
arteries was done and angiogram revealed three renal arteries (one 
main and two accessories on right side and two renal arteries (one 
main and one accessory) on left side [Table/Fig-2]. 

Case 3
In the third case, renal donor was a 51-year-old-female patient 
without any significant past history and with normal laboratory 
investigations. Her angiogram revealed normal course and caliber of 
abdominal aorta and left renal artery. Right renal artery was arising 
from aorta above the coeliac artery origin (supra-coeliac) at the level 
of T11 vertebra [Table/Fig-3]. However, the right kidney was in its 
normal anatomical location.
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Discussion
An “extra renal artery” is an additional renal artery that enters kidney 
either through hilum or poles. They usually originate from abdominal 
aorta, either superior or inferior to native renal artery [8]. Knowledge 
about embryology and development of renal vasculature is essential 
to understand anomalous origins of renal arteries.

Mesonephric arteries form a nutrient arterial plexus that arises from 
lateral side of aorta anywhere from C6 to L3. It is called “Arteriosum 
urogenital plexus” and supplies gonads, adrenals and kidneys. All 
degenerates except one which becomes major arterial supply to 
kidneys [9]. Failure in development of mesonephric arteries causes 
accessory renal artery formation. So it is possible to have anomalous 
origin of renal arteries from aorta anywhere from C6 to L3 level [6]. 
The incidence of accessory renal arteries varies widely with ethnicity, 
ranging from 11.4% in Kenyans to 59.5% in Indians [10]. Most of 
the studies were on cadavers [10,11]. No gender predilection was 
reported in literature [1,4,12].

In first case, which was intended to show the single accessory renal 
artery, which is a common finding during angiograms. It can be 
seen in up to 20% of population [12]. The second case showed 
multiple bilateral accessory renal arteries that can be seen in 2.5% 
population [4]. In the present study, single renal artery was seen in 
61 patients (16%) and multiple unilateral/bilateral renal arteries were 
seen in 8 patients (2%). These findings were similar to study done 
by Ozkan U et al., [1].

Third case was a rare one with very few case reports in literature 
[12]. There was supra-coeliac origin of right renal artery at the level 
of T11 vertebra. Rest of abdominal vessels were normal. The patient 
underwent left nephrectomy. The present case was similar to the 
case report done by Patel K et al., [13].

The fourth case is an extremely rare one. There were bilateral lower 
polar accessory renal arteries. They had one common origin that 
originated from abdominal aorta at the level of aortic bifurcation. 
Upper and mid poles of both kidneys were supplied by main renal 
arteries. No similar case has been found on literature search, the 
present case is probably the first one of this kind.

Surgeons need information regarding renal vasculature and anomalies 
before surgery. This helps in minimising trauma to vessels during 
surgical procedures. Non invasive imaging like Computed Tomography 
(CT)/Magnetic Resonance Imaging (MRI) angiogram or minimally 
invasive conventional angiogram help in providing accurate road map 
to surgeons before procedures which aids in better surgical outcomes. 
[Table/Fig-5] shows various similar case reports [1,2,13].

Case 4
Renal donor was an asymptomatic 46-year-old-female. Laboratory 
investigations revealed anaemia (Haemoglobin-7.2 gm%) which 
was corrected before transplantation. Angiogram showed bilateral 
accessory renal arteries which were having common origin at 
aortic bifurcation. These accessory arteries were supplying lower 
renal poles [Table/Fig-4]. This finding was an extremely rare finding. 
Even though complicated, urologists successfully performed left 
nephrectomy in this patient.

S. 
No.

Author’s 
name 

and year 
Place of 

study
Sample 

size

Anatomical 
variations 
assessed Conclusion

1.
Ozkan 
U et al., 
2006 [1]

Turkey 855
Renal artery 
variations.

Multiple renal arteries 
on one side in 24% 
and multiple bilateral 
renal arteries in 5% of 
studied populations.

2.
Sahani 
D et al., 
2005 [2]

 Boston 94
Renal artery 
variations.

Multi-detector row CT 
as the sole imaging 
technique in the 
preoperative evaluation 
of living renal donors 
was accurate.

3.
 Patel 
K et al., 
2016 [13]

Ahmedabad, 
India

02

Unusual 
origin of 
right renal 
artery

Supra-coeliac origin 
of right renal artery in 
both cases.

4.
Present 
study 
2022

Hyderabad, 
India

381
Anomalous 
renal 
arteries

Conventional 
angiogram as the sole 
imaging technique 
in the preoperative 
evaluation of living renal 
donors. It is of utmost 
importance for better 
surgical outcome.

[Table/Fig-5]:	 Various similar case reports on renal artery variations: [1,2,13].

[Table/Fig-3]:	 a) Aortogram in 51-year-old-female-showing supra-coeliac origin of 
right renal artery; b) Selective right renal angiogram; c) selective left renal angiogram 
showing single renal artery (blue arrow).

[Table/Fig-4]:	 a) Aortogram of a 46-year-old-female; b) Common origin of bilateral 
lower polar accessory renal arteries (arrow); c) Selective right renal angiogram; 
d) Selective left renal angiogram showing main renal arteries.

[Table/Fig-2]:	 In a 27-year-old-female, a) Aortogram; b) Selective left renal angiogram 
showing left lower polar accesory renal artery; c) Left main renal artery; d) Selective right 
renal angiogram showing right main renal artery; e) Right midpolar accessory artery; 
f) Right lower polar accessory artery (blue arrow).
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CONCLUSION(S)
In modern era, there is increased incidence of renal transplantation 
and renal vascular surgeries for various renal pathologies. In present 
case series, inspite of rare anatomical variation of renal arteries like 
supra-coeliac origin of right renal artery and accessory bilateral lower 
polar accessory arteries with common origin at the level of aortic 
bifurcation, all above renal donors underwent surgery successfully. 
As higher imaging modalities are becoming more common, more 
similar reports on variations can be seen in future. 

References
	 Ozkan U, Oguzkurt L, Tercan F, Kizilkilic O, Koc Z, Koca N. Renal artery origins [1]

and variations: Angiographic evaluation of 855 consecutive patients. Diagnostic 
and Interventional Radiology. 2006;12:183-86. 

	 Sahani D, Rastogi N, Greenfield A, Kalva S, Ko D, Saini S, et al. Multi-detector [2]
row CT in evaluation of 94 living renal donors by readers with varied experience. 
Radiology. 2005;235(3):905-10.

	 Bamac B, Colak T, Ozbek A, Gundogmus UN. A report of unusual origin of right [3]
renal artery. J Clin Diagn Res. 2011;4:95-97.

	 Urban BA, Ratner LE, Fishman EK. Three-dimensional volume-rendered CT [4]
angiography of the renal arteries and veins: Normal anatomy, variants, and 
clinical applications. Radiographics. 2001;21(2):373-86.

	 Türkvatan A, Ozdemir M, Cumhur T, Olçer T. Multidetector CT angiography of [5]
renal vasculature: Normal anatomy and variants. Eur Radiol. 2009;19(1):236-44.

	 Darabi MR, Shams A, Babaei S, Faraji A. A report of anomalous renal blood [6]
supply. Anatomical Sciences Journal. 2013;10(2):105-10.

	 Sasikala P, Sulochana S, Rajan T, Mohan J, Melani Rajendran S. Comparative [7]
study of anatomy of renal artery in correlation with the computed tomography 
angiogram. World Journal of Medical Sciences. 2013;8(3):300-05.

	 Mamatha H, Sylvan D’Souza A. Bilateral accessory renal arteries with a rare origin [8]
of the testicular artery: An embryological basis. J Clin Diag Res. 2011;5:1267-69. 

	 Schaffer R, Gordon DH, Glanz S. Renal artery. Originating above celiac axis. New [9]
York State Journal of Medicine. 1981;81(7):1109-11.

	 Budhiraja V, Rastogi R, Anjankar V, Babu CSR, Goel P. Supernumerary renal [10]
arteries and their embryological and clinical correlation: A cadaveric study from 
north India. ISRN. 2013;1-4(405712). 

	 Mohammed AM, Abdalrasol RG, Abdalhai K, Hamad M. Accessory renal vessels. [11]
Acta Inform Med. 2012;20(3):196-97. 

	 Sueyoshi E, Sakamoto I, Uetani M. Right renal artery originating above celiac [12]
axis. Journal of Vascular Surgery. 2009;49(6):1588.

	 Patel K, Gandhi S, Modi P. Unusual origin of right renal artery: A report of two [13]
cases. J Clin Diagn Res. 2016;10(5):TJ03-04. 

PARTICULARS OF CONTRIBUTORS:
1.	 Associate Professor, Department of Radiology, Nizam’s Institute of Medical Sciences, Hyderabad, Telangana, India.
2.	 Senior Professor, Department of Radiology, Nizam’s Institute of Medical Sciences, Hyderabad, Telangana, India.
3.	 Professor, Department of Urology, Nizam’s Institute of Medical Sciences, Hyderabad, Telangana, India.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: Apr 23, 2022
•  Manual Googling: May 14, 2022
•  iThenticate Software: Jun 23, 2022 (19%)

Etymology: Author OriginNAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Phani Chakravarty Mutnuru,
Associate Professor, Department of Radiology, Nizam’s Institute of Medical Sciences, 
Punjagutta, Hyderabad, Telangana, India.
E-mail: phani_chakravarty@yahoo.co.in

Date of Submission: Apr 21, 2022
Date of Peer Review: May 18, 2022

Date of Acceptance: Jul 06, 2022
Date of Publishing: Aug 01, 2022

Author declaration:
•  Financial or Other Competing Interests:  None
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

