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Abstract: 

Background: Accessory renal arteries (ARAs) typically 
derive from the multiple structures namely abdominal 

aorta, common iliac, coeliac trunk, and superior 
mesenteric and inferior mesenteric arteries. In any 
surgical procedure, unfamiliarity of the presence of 
ARAs can cause serious outcome. The present study 
was done to assess number, origin and branching 
pattern of accessory renal arteries. Material and 
Methods: A Cross- sectional study was executed at 

Anatomy Department of one of the private medical 
colleges in Pune between January 2015 to April 2017 in 
which total 40 formalin fixed human cadaveric kidneys 
were dissected and inspected for morphological 
features. Mean length, thickness and breadth of kidneys 
were noted. Anterior and posterior branching patterns, 
various segmental structures and associated variations 

of ARAs were noted. The data was entered into 
Microsoft Office Excel Sheet and analysed with SPSS 
Version 25 Software. Results: In the current study, total 
no of ARAs received were 12(30%) from 40 kidneys. 
Out of 12, six (50 %) were from right side and 
remaining 6 (50 %) from left side. Pre-hilar multiple 
branching pattern of ARA was detected only in 7 
(17.5%) specimens. The study could not reveal any 

statistically significant differences in the morphological 
features of kidneys with renal artery as well as ARA 
(p>0.05). Conclusions: There is need to strengthen 
knowledge about variations of the ARAs due to 
growing number of renal transplantations, vascular 
reconstructions, urological and radiological techniques 
in recent period. Also, it is essential to conduct further 

studies to know potential implications of the co-
existence of ARAs and other atypical vascularization 
which may be major risk factor during surgical 
procedures. 
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Introduction: 

Renal vascularization variants immensely differ amongst 
persons because of complex embryogenesis of the 

kidneys. Besides, each variant can have implications for 
clinical as well as surgical interventions. [1]Accessory 
renal arteries (ARAs) are a common variant of the renal 
arteries. They occur around 25% of the population and 
may be bilateral in 10% of cases. [2]Precise identification 
of ARAs is essential for various operative procedures 
like renal transplantation, renal artery embolization, 

nephrectomy etc.to prevent further complications. [2]The 
conclusive evidence also shows that ARAs can lead to 
hypertension due to poor renal perfusion because of its 
narrow caliber which enhances its resistance.[3-

5]Accessory renal arteries and their position are common. 
They usually derive from the multiple structures namely 
abdominal aorta, common iliac, coeliac trunk, and 

superior mesenteric and inferior mesenteric arteries. [3-5] 
Furthermore variations in number - double, triple and 
quadruple of renal arteries have also been documented .[6-

8] Accessory renal vessels may be accompanied with 
multiple vascular variations comprising testicular, 
suprarenal, and inferior phrenic vessels. [9-11] The 
frequency of occurrence of ARAs differs in a 
comprehensive range of studies. It was detected in 

almost 30% of normal subjects as highlighted in few 
studies.[2, 12]The variations in ARAs have been strongly 
associated with ethnicity.2 Hence, knowledge of 
anatomic variants in every population is highly 
valuable. Its incidence in Malaysians, Africans, and 
Caucasians was documented as 4%, 37% and 35 % 
respectively.[13-15] Satyapal et al.[16] reported that the 

prevalence of ARAs is diverse among populations and is 
interrelated to their race. However, there is notable 
discrepancy in incidence of ARAs among Indian 
population. It reiterates the necessity to explore more 
knowledge about variations of ARAs among Indians. 
Similar studies on Indian population are lacking. It is 
imperative to note that accessory renal arteries (ARA) 
are end arteries; therefore if they are damaged, the part of 
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kidney supplied by it is likely to become ischemic. 
ARAs are regarded as persistent embryonic lateral 
splanchnic arteries. Accessory vessels to the inferior 
pole cross anterior to the ureter and may by obstructing 
the ureter cause hydronephrosis.[3-5]In contemporary 

period, several conservative approaches of surgery of 
the renal artery are evolving. Therefore, a precise 
acquaintance of renal vasculature has become a 
requisite. Familiarity of the existence of ARAs is 
essential; otherwise, they can get inadvertently impaired 
during renal surgeries. Besides, their existence should 
be considered while assessing a donor's kidney for renal 

transplantation. The study can also be beneficial to 
medical professionals in conducting invasive methods, 
vascular surgeries, uro-radiological procedures as well 
as during managing trauma cases.  Considering all these 
aspects, this study was undertaken to assess variations 
in morphology of Accessory renal arteries in terms of 
its number, origin and branching pattern. An attempt 
was also made to evaluate the comparison of 

Morphological features of Kidneys with and without 
ARA. The emerged results of the study may be 
beneficial especially in Indian settings to prevent the 
possibility of bleeding due to accidental trauma to ARA 
and subsequent postoperative morbidity and mortality.  
 

Material and Methods: 

A Cross sectional study design was implemented at 
Department of Anatomy of one of the private medical 
colleges in Pune, Maharashtra between January 2015 to 
April 2017. An Ethical approval was attained from 
Institutional Ethics Committee. All total 40 human 
cadaveric structurally intact kidneys which were 
formalin fixed were taken, dissected and examined. Of 
40(20 pairs) kidneys from same cadaver, twenty (50%) 

belonged to right side and 50% were from left side. The 
study samples were taken through convenience 
sampling method. The study samples were available in 
the department over the period of two years during 
dissection batches of students. All 40 anatomically 
intact formalin fixed kidneys from available human 
cadavers were included in the study. The kidneys with 

anatomical damage were not considered for the study.  
The renal and accessory renal arteries were dissected 
through the substance of kidney and the divisions of 
renal artery as well as ARAs were noted and 
accordingly the segments were named. During 
dissection, in situ ARAs were noted. Mean length, 
thickness and breadth of kidneys were measured. 
Anterior and posterior branching patterns, various 

segmental structures and associated variations of ARAs 
were also documented. In the study, accessory renal 
artery (ARA) was named as the artery other than renal 

artery supplying the kidney which maybe a branch of 
renal artery itself or arising from aorta or its other 
branches and mayor may not enter through hilum. The 
data was entered into Microsoft Office Excel Sheet and 
analysed using SPSS Version 25 Software.    

 

Results: 

 In the present study, the total no of accessory renal 
arteries (ARA) detected were 12(30%) from 40 kidneys. 
Out of 12, six (50%) were from right side and remaining 
6 (50%) from left side. The detailed segments and 
branching of ARAs of right kidney are described [Table 
1].  The segments were decided and labeled according to 

Gray’s Anatomy- Textbook of Anatomy. 
 
Table 1: Segmental Structure of Accessory Renal Artery 

of Right Kidney 
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 Both kidneys showed presence of accessory renal 
arteries [Figure 1]. In the present study, out of total 12 
ARAs, 11 (91.66%) were found to supply the inferior 
segment or lower pole but there was no inferior polar 
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artery found in any specimen. One (8.33%) Accessory 
renal artery was seen to enter the upper pole of right 
kidney as upper polar artery. All 12 (100%) accessory 
renal arteries were direct branches of abdominal aorta. 
In the present study, pre-hilar multiple branching pattern 

of ARA was observed only in 17.5 of total specimens 
and 35% of specimens with ARAs. All the kidneys 
receiving accessory arteries were single accessory renal 
arteries as double accessory arteries were not found in 
the present study. 
 

Table 2: Segmental Structure of Accessory Renal 

Artery of Left Kidney 
 

No. 
of 
kid

ney 
 

Len
gth 
(cm) 

Bread
th 

(cm) 

Thick
ness 
(cm) 

Pre-hilar 
branches-more 
than 1 branch is 

considered as 
multiple pre-

hilar branching. 

No. of 
Segm
ents 

L 1 8.2 3.4 3 5 4 

L 2 8.5 3.9 3.5 3 4 

L 3 7.5 3.9 3.2 0 7 

L 4 7.9 4.1 3.5 4 8 

L5  

ARA 

8.1 3.9 3.8 2 4 

L 6 11 2.5 3 3 8 

L 7 10.5 3.5 3.8 0 5 

L 8 10.2 3.6 3.4 2 8 

L9  
ARA 

8.2 4.1 3.3 1 4 

L10  

ARA 

9 4.5 3.8 5 7 

L11  
ARA 

7.7 4.7 3.9 3 5 

L 12 7.8 4.3 3 0 7 

L 13 8.3 4.3 3.8 2 8 

L 14 11.2 4.1 4.6 3 7 

L 15 10.3 4.6 4.5 3 8 

L16   
ARA 

8.3 3.6 3.1 0 6 

L17  

ARA 

9.4 4.7 4.2 5 6 

L – 1 to 17 Serial number of Left kidney, ARA – 
Accessary Renal Artery. 

The various measurements of kidney with relation to 

renal artery and accessory renal artery including mean 
length, thickness, and pre-hilar branches were noted 
[Table 3].  
 

Table 3: Comparison of Morphological features of 
Kidneys with and without ARA 

 

Parameter 

Kidneys without  
ARA  (n=28) 

Kidneys with 
ARA (n=12) P 

value 
Mean SD Mean SD 

Length (cm) 8.76 1.13 8.73 0.82 0.948 

Breadth (cm) 3.88 0.67 4.27 0.54 0.081 

Thickness 
(cm) 

3.43 0.57 3.49 0.44 0.736 

No. of pre-
hilar 

branches 

2.15 1.35 2.08 1.73 0.900 

No. of 
Segments 

6.00 1.56 5.17 0.94 0.095 

RA= Renal artery, ARA = Accessory renal artery, 
p<0.05 = statistically significant, SD = Standard 
deviation. 
The study could not reveal any statistically significant 
differences in the morphological features of kidneys with 
renal artery as well as ARA (p>0.05). The study reported 

normal and early branching pattern of renal artery and 
accessory renal artery [Table 4]. Out of 12 ARAs, pre-
hilar multiple branching pattern of ARA was detected in 
7 (58.3%) specimens [Table 4]. The difference was 
statistically not significant (p>0.05). 
 
Table 4: Pre-Hilar Branching Pattern of Accessory Renal 

Arteries 

 

 
Normal Early branching Total P value 

RA 06 (21.4%) 22(78.6%) 28(70%)  

P>0.05 ARA 05 (41.7%) 07 (58.3%) 12(30%) 

Total 11(27.5%) 29(72.5%) 40(100%) 

RA= Renal artery, ARA = Accessory renal artery, 
p<0.05 = statistically significant 

 

Figure 1: Left accessary renal artery 
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Figure 2: Left accessary renal artery 

Figure 3: Left accessary renal artery 

Figure 4: Left accessary renal artery 

Figure 5: Right accessary renal artery 

Figure 6: Left accessary renal artery 

Figure 7: Left accessary renal artery 

 

Discussion:   

Due to complex nature of renal embryogenesis, atypical 
variations in renal vasculature are not uncommon. 
Accessory renal arteries are additional or supernumerary 

arteries which either join the central artery near hilum 
level or pierce the parenchyma distinctly. Extrahilar 
patterns of ARAs are classically seen as functional end-
arteries that are tissue-sustaining vessels lacking 
anastomoses.[17],[18] In the existing study, the percentage 
of accessory renal arteries (ARA) was 30% from bilateral 
kidneys. An anatomical study carried out by Jamkar et al. 
[19] found 24.99% as incidence of ARAs. Decker and Du 

Plessis[20] mentioned that, there was an accessory renal 
artery among 15% and 20% of cases on the right and left 
side respectively. Comparatively, very low percentage 
(4%) of ARAs was revealed in the study implemented by 
Hlaing KP et al. [21] Satyapal et al.[16] conducted a study on 
130 organ donors for renal transplantation and 74 corps 
among African inhabitants and stated that mean 

prevalence of ARAs was 27.7%. The documented 
prevalence rate for right kidney was 18.6% and for left 
kidney was 27.6%. In a different research done by 
Meyers et al[22] they revealed that the prevalence of 
ARAs was 29.3% among Americans. Additionally, Singh 
et al [23]reported a prevalence of 30-35% for ARAs 
among individuals in Singapore. These findings were 

nearly similar to outcomes of the current study. 

Accessory renal arteries are common and are 
predominantly derived from the abdominal aorta. [1-8]This 
corroborated with the finding of present study where all 
ARAs were obtained from abdominal aorta. However, 
several studies reported diverse inferences. Pestemalci et 
al. [24] and Asala et al. [25]mentioned ARAs originated 
from common iliac artery. Origin of ARAs from superior 

and inferior mesenteric has been documented by the 
study carried out by Lacout et al.[26] and Gesase AP. [27]As 
per the number of accessory arteries as double, triple and 
quadruple which have been reported in several studies. 
[28-30]Similarly, Levine ND et al. [31] and Shimada K et 
al.[32 ]reported double ARAs whereas Loukas et al. [33] 
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observed triplet pattern of accessory renal artery in their 
study. Contrastingly, the current study found only single 
ARA which was direct branch of abdominal aorta. In the 
current study, only one ARA was upper artery. Inferior 
polar artery was not found though out of total 12 

accessory renal arteries. Accessory renal arteries may 
exist with other vascular variations. Kayalvizhi I et al. 
[34] and Bergman RA et al. [35] found co-existence of 
testicular arteries along with ARAs. Suprarenal vessels 
were detected with ARAs in the study performed by 
Nayak BS.[28] However, Topaz O et al.[ 36] and Bakheit 
MA et al. [37] observed inferior phrenic vessels in 

conjunction with accessory renal arteries in their study. 
It is imperative to note that, presence of ARAs and the 
co-existence of other variants of vascularization needs 
prompt identification as overlooking it during pre-
operative measures of patients for surgical procedures 
can cause lethal complications.[18-20] Nevertheless, in the 
current study, there was no evidence of co-existence of 
any other vascular variant other than ARAs. In the 

existing study, out of the 12 cases of ARAs, both sides 
(right and left) had equal ARAs. However, a greater 
prevalence of ARAs on left side was stated by many 
authors. [38, 39]  Budhiraja et al. [40]detected a high 
incidence (54.7%) of ARAs more on the right side. The 
research suggests that around 30% of normal individuals 
may have Aras whereas the incidence may range 

between 11% to 61%. [41, 42]The literature shows that the 
frequency of occurrence of ARAs differs widely with 
ethnicity. [2,13] Hence, knowledge of anatomical variants 
in each population is crucial. The incidence of multiple 
renal arteries fluctuates largely with ethnicity, ranging 
from 4% in Malaysians to 61.5% in Indians.43The 
frequency of ARAs was observed to be 39.2% in a 

North Indians. [2]However, it is more common in African 
(37%) and Caucasian population (35%).[2] An 
occurrence of ARAs among Chinese was reported to be 
14.5%. [2] Few studies reported an incidence of 36.1% 
and 11.2% among Caribbean and Greek population.[2] 
Another study mentioned that about 42%of Turkish 
population had ARAs.[2] Inferior polar arteries as ARAs 
are more common than superior polar arteries due to 

their development. Similar consistent finding was 
reported by numerous studies. [40-42 ]nevertheless; the 

present study’s observation did not go parallel to the 
findings of others. In this study, there was one superior 
polar ARA amongst 12 ARAs i.e. 8.33% on right side. 
Inferior polar artery was not observed in the present 
study. However, in the current study, ARAs commonly 

supplied the lower pole of the kidney even though they 
were not inferior polar arteries. Out of total 12 accessory 
renal arteries, 11(91%) had supplied the inferior segment 
or lower pole. Renal vascular variations are among the 
commonest variations revealed also in kidney donors. 
However, Accessory renal artery is the most common 
variant renal vasculature. [44-46].It reiterates the need to 

understand the variations in ARAs to facilitate renal 
surgical procedures. In this study, the emerged 
information regarding variations in ARAs may have 
positive implications when surgery is indicated, as during 
renal transplantation, urological as well as radiological 
techniques, renal trauma, renal hypertension, and 
hydronephrosis. As the numbers of renal surgical and 
radiological interventions are being escalated, precise 

understanding of the anatomy of renal arteries, ARAs and 
their deviations gain significance to plan appropriate 
surgical interventions and subsequently to prevent 
associated complications. 

 

Conclusion: 
Abnormal uterine bleeding is one of the common 
gynecological problem encountered in clinical practice 
and is defined as abnormal bleeding from the uterus in 
the large volume, longer duration and irregular in 
frequency. Endometrium is a mirror of histopathology 
for the hormone dependent and non-hormone dependent 
causes of AUB in different age groups and is important 

in detecting the cause for diagnosis and patient 
management. Endometrial biopsy can be easily procured 
in AUB cases by D&C, which is simple, cost effective 
and appropriate method that provide accurate diagnostic 
yield. The present study highlights the importance of 
endometrial biopsy and its interpretation which play 
pivotal role in the management of AUB.  
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