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Introduction:
Th e renal arteries usually arise from the antero-
lateral or lateral aspect of the abdominal aorta 
just below the origin of the superior mesenteric 
artery at the level of L1 vertebra1. Near the hi-
lum of the kidney, each renal artery divides into 
anterior and posterior branch, which in turn di-
vides into a number of segmental arteries sup-
plying the diff erent renal segments2. Classically, 
a single renal artery supplies each kidney3. An 
artery arising from Aorta in addition to main 
renal artery is called as accessory renal artery. 
An artery arising from sources other than aorta 
is called as aberrant renal artery4. Among renal 
morphological variations, those most oft en en-
countered are variations in the number of the 
renal arteries, of which multiple renal arteries 
are the most frequent5. Explanation for individ-
ual or combined variations of renal arteries had 
been related to the embryological development 
of vessels from the lateral mesonephric branches 
of the dorsal aorta6. Knowledge of the variations 

of renal vascular anatomy has importance in ex-
ploration and treatment of renal trauma, renal 
transplantation, renovascular hypertension, re-
nal artery embolization, angioplasty or vascular 
reconstruction for congenital and acquired le-
sions, surgery for abdominal aortic aneurysm 
and conservative or radical renal surgery7. Th e 
objective of the case report and review of litera-
ture is to bring awareness to clinicians about the 
variations in the blood supply of the kidney es-
pecially those who are performing invasive pro-
cedures and vascular surgeries on kidney. 
Th e case showed unilateral left  multiple renal 
arteries in 54 year old male cadaver during rou-
tine dissection of abdomen in Department of 
Anatomy. Abdomen was dissected as follows 
– A vertical incision on the anterior abdominal 
wall was given extending from xiphisternum to 
the pubic symphysis. Th e musculocuataneous 
fl aps were refl ected and the abdominal cavity 
was opened. Aft er opening the abdominal cav-
ity, both large and small intestines were removed 
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and the structures close to posterior abdominal 
wall were dissected8. All the paired and unpaired 
branches of the abdominal aorta were studied. 
In addition to normal branches multiple renal 
arteries were observed on the left  side supplying 
the left  kidney.  1st additional renal artery arised 
from celiac trunck at the level of T12 vertebra 
so it’s called aberrant renal artery it ran laterally 
and supply to upper pole of left  kidney without 
any division,  2nd renal artery arised from aorta 
,1cm below from aberrant renal artery and lat-
eral to the superior mesentery artery at the level 
of L1 vertebra, it ran laterally crossed anteriorly 
to 3rd renal artery  and entered within the kid-

ney through the hilum without anterior and 
posterior  divisions, within the kidney it gave 4 
segmental branches (1apical 1upper, 1 middle, 1 
lower) whereas 3rd renal artery arised from 2cm 
below from aberrant renal artery  it  ran laterally 
and crossed by 2nd renal artery anteriorly and 
it entered within the kidney with   anterior and 
posterior division at the hilum and  it  gave 2 
posterior segmental arteries.

Discussion: 
Most of the abnormalities of renal artery are 
due to changing position of kidney as a part of 
its normal development and ascent9. Th e kidney 
begins their development in pelvic cavity. Dur-
ing further development they ascend to lumber 
region which is their fi nal position. When they 
are in pelvic cavity they are supplied by inter-
nal iliac artery or common iliac artery. While 
the kidney ascends to lumber region their ar-
terial supply also shift s from common iliac to 
abdominal aorta.10 Th us knowledge of embry-
ology of renal vasculature and its development 
is essential in order tom understand the possi-
bilities of multiple anomalies and variations in 
renal arteries9. Diff erent variations in the origin, 
courses and branches of renal arteries have been 
described by many researchers and authors. 
In a study by Ozkan et al., a single renal artery 
was present in both kidneys in 76% of patients. 

Fig.1:left  kidney showing multiple renal artery. ( A: Aorta; CT: coeliak 
trunk; SMA: superior mesentry artery; 1st RA : 1st renal artery; 2nd RA  : 
2nd renal artery; 3rd RA :3rd renal artery; K: kidney; U: ureter;)

Fig.2: dissected left  kidney showing , anterior segmental branches of 2nd renal artery 
and polar branch of 1st renal artery. (A:Aorta; CT:coeliak trunk ; SMA: superior mes-
entery artery; 1st RA : 1st renal artery; 2nd RA  : 2nd renal artery; 3rd RA :3rd renal 
artery; ASA: apical segmental artery; USA: upper segmental artery; MSA: middle 
segmental artery; LSA: lower segmental artery; K: kidney; U: ureter )

Fig.3: dissected left  kidney showing , posterior segmental branches of 3rd  renal artery ( PSA: 
posterior segmental artery)
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Renal artery variations included multiple arter-
ies in 24%, bilateral multiple arteries in 5%, and 
early division in 8% of the cases. Additional re-
nal arteries on the right side were found in 16% 
and on the left  side in 13% of cases. Of all the 
extra renal arteries, the percentage of accessory 
and aberrant renal arteries were 49% and 51%, 
respectively11. However, Yeh et al, described 
presence of precaval right arteries in nine out 
of 186 patients by using spiral CT, and reported 
the prevalence rate to be 5%12. Th e frequency of 
renal artery variations shows social, ethnic and 
racial diff erences13. Gupta et al, mentioned two 
precaval RRA s and four left  renal arteries14. In 
present case we also found two precaval RRA s 
which may lead Kaneko et al, from their study of 
170 cases, found that 36 of 170 subjects (21.2%) 
had multiple arterial origins on the left  or right 
side, and 8 subjects (4.7%) had bilateral multiple 
arterial origins15. Raheem et al. also mentioned 
that multiple renal arteries are more frequent 
on the left  side than the right and may reach up 
to fi ve in number16. Interestingly, in the present 
case we found four RRA s, fi ve left  renal arteries 
and there was a crossing between the 3rd and 
4th arteries on left  side, which may lead to com-
pression of one of the arteries to compression 
of the IVC. Gupta et al. reported three and two 
renal arteries in right and left  sides, respectively. 
Th e upper RRA  arose at the level just below the 
superior mesenteric artery, before going to the 
kidney is divided into three branches. Th e lower 
renal artery was seen arising from the aorta just 
below the origin of inferior mesentery artery17.

FJB Sampaio 1992 dissected 266 kidneys. 53.3% 
had single renal artery. Two hilar arteries in 7.3% 
and three hilar arteries in 1.9% . One hilar and 
one superior polar artery together in 14.3%, su-
perior polar artery in 6.8%, inferior polar artery in 
5.3% and other variations in 8.5%18. K.S. Satyapal 
2001 found that out of 130 renal angiograms and 
32 cadavers, kidneys showed presence of one ad-
ditional renal artery in 23.2% and two additional 
renal arteries in 4.5%. Th ey were seen more com-
monly on left  side 32% as compared to 23.3% on 
right side. Presence of one additional renal artery 

was seen bilaterally in 10. 2%19.
K Khamanarong 2004 found single hilar artery 
in 82%, double in 17%, (this includes 7% of up-
per polar arteries and 3% of lower polar arter-
ies.) & three renal arteries in 1%17. (2.2%) and 3 
(1.1%) triple renal artery20.  

With the increasing demand for kidney trans-
plantation, living donor graft s has become the 
major source for maintaining the donor pool, 
and successful allograft  with triple arteries has 
become a necessity. Nevertheless, to plan the 
adequate surgical procedure and to avoid any 
vascular complication, arteriography should be 
performed prior to every nephrectomy3. Th e 
variations described in the current observation 
present a unique patt ern of congenital renal vas-
cular variants having surgical and radiological 
importance.

Conclusion: 
Multiple renal arteries is a result of congenital 
anomalies, this variations is very important for 
surgeons and Anatomist because this variation 
increases complexity of renal transplantation 
and it also responsible for higher range of kidney 
transplant failure.

List of abbreviations used in fi gure
Figure 1: left  kidney showing multiple renal ar-
tery. (A:Aorta; CT:coeliak trunk ; SMA:superior 
mesentry artery; 1st RA : 1st renal artery; 2nd 
RA : 2nd renal artery; 3rd RA :3rd renal artery; 
K: kidney; U: ureter)
Figure 2: dissected left  kidney showing , anterior 
segmental branches of 2nd renal artery and po-
lar branch of 1st renal artery. (A:Aorta; CT :coe-
liak trunk ; SMA: superior mesentery artery; 1st 
RA : 1st renal artery; 2nd RA : 2nd renal artery; 
3rd RA :3rd renal artery; ASA: apical segmen-
tal artery; USA: upper segmental artery; MSA: 
middle segmental artery; LSA: lower segmental 
artery; K: kidney; U: ureter)
Figure 3: dissected left  kidney showing, posteri-
or segmental branches of 3rd  renal artery (PSA: 
posterior segmental artery)



200Rare variation: Multiple Renal Arteries in left  kidney

Pak J Surg 2016; 32(3):197-200

Confl ict of interest: none

Funding Sources: None

Role and contribution of authors:
Dr Shashikala Patel, Assistant Professor in Anat-
omy, did wrote the initial writeup and collected 
the data

Dr Anshuman Naik, Assistant Professor in 
Physiology, helped in collecting the references  
and critically review the article

References:
1. Beata Patasi, Andrew Boozary. A case report:   accessory right 

renal artery. International Journal of Anatomical Variations 
.2009; (2): 119–121.

2. Vanita Gupta,Sheetal  Kotgirwar, Soumitra Trivedi, Rashmi 
Deopujari, Vikrant Singh. Bilateral variations in renal vascu-
lature. International Journal of Anatomical Variations .2010; 
(3): 53–55.

3. Ilke Ali Gurses , Aysin Kale , Ozcan Gayretli,Bulent Bayraktar , 
Ahmet Usta , Mahmut Enes Kayaalp, Zafer Ari.  Bilateral vari-
ations of renal and testicular arteries. International Journal of 
Anatomical Variations .2009;( 2): 4.

4. GravesFT. Th e aberrant renal artery. J Anat. 1956; 90:553-58.
5. Bordei P, Sapte E, Iliescu D.  Double renal arteries originating 

from the aorta. Surg Radiol Anat. 2004; 26: 474–479.
6. Felix W. Mesonephric arteries (aa. mesonephricae). In: Kiebel 

F, Mall FP eds. Manual of human embryology Vol 2. Philadel-
phia, Lippincott . 1912; 820–825. 

7. Fernandes Rmp, Conte Fht, Favorito La, Abidu-Figueiredo M, 
Babinski Ma. Triple right renal vein: an uncommon variation. 
Int J Morphol. 2005; 23: 231–233.

8. G.J.Romanes, Cunningham’s manual of Practical Anatomy, 

15th edition, Vol.2: -175-176.
9. Vasbrinder GB, Nelemans PJ, Kessels AG, Karoon AA, Maki 

JH, Leiner T et al, Renal artery diagnostic imaging study in 
hypertension (RA DISH), Study Group: Accuracy of CT,  An-
giography and MRI for diagnosing renal artery stenosis. Ann 
Internal Medicine 2004; 141: 624-682.  

10. Moore K L and Persaud TVM. Th e Developing Human, Saun-
ders, An imprint of Elsevier. 7th edition, Pg – 293.  

11. Ozkan U, Oguzkurt L, Tercan F, Kizilkilic O, Koc Z, Koca N. 
Renal artery origins and variations: angiographic evaluation 
of 855 consecutive patients. Diagn Interv Radiol. 2006; 12: 
183–186.

12. Yeh BM, Coakley FV, Meng MV, Breiman RS, Stoller ML. Pre-
caval right renal  arteries: prevalence and morphologic asso-
ciations at spiral CT. Radiology. 2004; 230: 429–433.

13. Kadir S. Atlas of Normal and Variant Angiographic Anatomy. 
1st Ed., Philadelphia, W.B. Saunders Company. 1991: 387–
429.

14. Gupta A, Kumar P, Soni G, Shukla L. Double precaval right 
renal artery associated with multiple left  renal arteries: a rare 
case report. Int J Anat Var . 2011; 4: 137-138.

15. Kaneko N, Kobayashi Y, Okada Y. Anatomic variations of the 
renal vessels pertinent to transperitoneal vascular control in 
the management of trauma. Surgery. 2008; 143: 616–622.

16. Raheem O, Glacken P, O’Brien M, Hickey D, Mohan P. A single 
male cadaver with multiple renal arteries. Ir J Med Sci. 2008; 
177: 265–267.

17. Gupta V, Kotgirwar S, Trivedi S, Deopujari R, Singh V. Bilateral 
variations in renal vasculature. Int J Anat Var. 2010; 3: 53–55.

18. F J B Sampaio, M A R F Passos, Renal arteries: Anatomic Study 
For Surgical And Radiological Practice, Surgical And Radio-
logic Anatomy, Journal of Clinical Anatomy.1992; 14(2).113-
117

19. K.S. Satyapal, A.A Haff ejee, B. Singh, L.Ramsaroop, 
J.V.Robbsand, J.M. Kalideen. Additional Renal Arteries In-
cidence And Morphometry, Surgical And Radiologic Anato-
my.2001; 23(1).33-38.

20. Khamanarong K, Prachaney P, Utraravichien A, Tong-Un T, 
Shripaoraya Lx. Anatomy of Renal arterial supply. Clinical 
anatomy 2004; 17(4):334-336.




