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ABSTRACT 

The renal arteries are classically described as paired lateral 

branches of the abdominal aorta that enter the renal hilum. 

However, additional or accessory renal arteries are well-

recognized anatomical variants and may enter the kidney 

through the hilum or directly through a renal pole.
[1,2]

 The 

present report describes an inferior polar arterial variation 

identified during routine cadaveric dissection. During exposure 

of the posterior abdominal wall and renal vascular pedicle, an 

additional arterial channel was observed in relation to the 

kidney and traced toward the inferior pole, distinct from the 

principal hilar renal artery. The photographic documentation 

demonstrates the vessel and its relationship to the kidney, great 

vessels and surrounding retroperitoneal structures. Based on the 

gross appearance, the finding is consistent with an inferior 

polar accessory renal artery. Recognition of this variation is 

important in renal transplantation, partial nephrectomy, laparoscopic and endourological 

procedures, vascular surgery, radiological interpretation and teaching of applied anatomy. 

Recent evidence indicates that accessory renal arteries are common enough to warrant 

systematic consideration, with a pooled prevalence of approximately 21% in a recent 

systematic review.
[5]

 This cadaveric observation emphasizes the continuing value of 

dissection in demonstrating clinically relevant vascular variation that may be 

underappreciated when only textbook anatomy is considered. 
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1. INTRODUCTION 

The kidneys receive a rich arterial supply, with the principal renal arteries usually arising 

from the abdominal aorta and entering the renal hilum. The renal artery divides into 

segmental branches that provide functionally important vascular territories. In addition to the 

principal renal artery, additional renal arteries may occur and are variously termed accessory, 

multiple, supernumerary or polar renal arteries.
[1,2,5]

 These vessels may arise from the 

abdominal aorta, the main renal artery or, less commonly, other arteries, and may enter the 

kidney at the hilum or at the superior or inferior pole.
[2,5]

 The terminology is clinically 

important because a vessel entering a renal pole may supply a substantial segment of renal 

parenchyma.  

 

The frequency of accessory renal arteries varies considerably among anatomical studies, 

partly because of differences in population, developmental stage and visualization 

method.
[6]

 A recent systematic review and meta-analysis of 111 studies estimated 

accessory renal artery prevalence of 21.10%, while the typical pattern of a single left 

renal artery to each kidney was identified in 78.92% of the population.
[5]

 Cadaveric 

studies have also demonstrated substantial variation. In a large Indian study of 530 adult 

cadavers, accessory renal arteries were reported in approximately one-quarter of the 

specimens.
[7]

 A recent South Indian cadaveric study found accessory renal arteries in 

27.7% of the kidneys examined, emphasizing the relevance of these variations in the 

Indian anatomical population.
[8]

 

 

Among the different patterns, an inferior polar accessory renal artery is of particular interest 

because of its relationship to the lower renal pole, renal pelvis and proximal ureter. A lower 

polar artery may cross close to the ureteropelvic junction and has been implicated in some 

cases of ureteropelvic junction obstruction.
[3,4]

 It is also important during renal transplantation 

and nephron-sparing surgery because division or inadvertent injury may compromise the 

vascular territory supplied by the artery.
[2,5] 

The present case was therefore documented to 

highlight an inferior polar arterial variation encountered during routine human cadaveric 

dissection and to discuss its anatomical and clinical relevance. 
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2. AIM 

To document and discuss a variant arterial supply to the inferior pole of a kidney observed 

during cadaveric dissection, with emphasis on its anatomical identification and clinical 

significance. 

 

3. PROCEDURE 

A formalin-preserved 68 years old male adult human cadaver undergoing routine anatomical 

dissection for 1
st
 professional B.M.A.S students in the year 2026 of Alva’s Ayurveda medical 

college & hospital, Moodubidiri was used for the observation. The abdominal cavity was 

opened according to the standard dissection approach, and the abdominal viscera were 

removed as required to expose the posterior abdominal wall and retroperitoneal structures. 

The kidneys, abdominal aorta, inferior vena cava and ureters were identified. The perirenal 

tissues were carefully cleared to expose the renal vessels. The principal renal artery was 

traced from the abdominal aorta towards the renal hilum, after which the renal arterial 

branches were followed toward the renal parenchyma and poles. The additional vessel was 

observed near the inferior pole of left kidney was observed carefully to determine its course, 

relationship with the ureter and renal vessels, and point of entry into the kidney. Photographs 

were taken at different stages of dissection for documentation. 

 

4. OBSERVATION / GROSS ANATOMICAL FINDING 

During dissection, the renal vascular pedicle demonstrated the expected principal hilar renal 

artery together with an additional arterial channel directed toward the inferior aspect of the 

kidney. The additional vessel was distinguishable from the main hilar artery by its separate 

course toward the lower pole of left kidney. The supplied photographs show the vessel in 

relation to the abdominal aorta, inferior vena cava, renal hilum, kidney and adjacent 

retroperitoneal structures. The appearance is consistent with an inferior polar accessory renal 

artery. 
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5. PHOTOGRAPHIC DOCUMENTATION 

  
Figure 1: Close-up view showing the 

kidney, renal vascular pedicle and the 

additional vessel directed toward the 

inferior pole of left kidney. 

Figure 2: Anterior view of the posterior 

abdominal wall demonstrating the renal 

arteries and the additional inferiorly 

directed arterial channel. 

 

 

Figure 3: Wider dissection view showing 

both kidneys, abdominal aorta, inferior 

vena cava and renal vascular 

relationships. 

Figure 4: Detailed view of the renal pedicle 

and inferior pole region; the additional 

vessel should be traced to its origin before 

final labeling. 
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6. DISCUSSION 

The renal arteries are among the abdominal vessels in which anatomical variation is 

frequently encountered. Accessory renal arteries are not simply incidental structures; many 

are end arteries supplying specific renal territories. The terms “accessory” and 

“supernumerary” are commonly used in the literature, although terminology is not completely 

uniform.
[2,5,6]

 In the present dissection, the additional vessel was directed to the inferior pole 

of left kidney and was separate from the principal hilar left renal artery, making an left 

inferior polar accessory renal artery the most appropriate descriptive diagnosis. inferiorly left 

psoas major, quadratus lumborum muscle was observed.  

 

A cadaveric study specifically examining accessory renal vessels at the renal poles reported 

accessory arteries in 4% of 50 kidneys, including a lower-pole artery in a left kidney that 

divided into anterior and posterior branches.
[3]

 Other cadaveric investigations have reported 

considerably higher overall frequencies of accessory renal arteries, demonstrating that 

prevalence depends on the definition used, population studied and method of examination.
[6,7]

 

The recent South Indian cadaveric study by Manoharan and colleagues reported accessory 

renal arteries in 27.7% of 72 kidneys, with inferior polar termination among the recognized 

patterns.
[8]

 These findings place the present observation within a well-established spectrum of 

renal arterial variation rather than an isolated anatomical curiosity. 

 

From a developmental perspective, renal vascular variation is related to the changing vascular 

relationships of the kidney during its ascent from the pelvic region to the upper 

retroperitoneum. Multiple temporary arterial supplies arise during this migration, and 

persistence of one or more vessels can result in additional renal arteries in the adult. The 

persistence of such vessels may therefore be understood as a consequence of the complex 

developmental remodeling of renal blood supply.
[6]

  

 

The inferior pole is clinically important because an inferior polar artery may pass close to the 

renal pelvis or ureteropelvic junction. Anatomical studies have demonstrated vessels crossing 

in the vicinity of the ureteropelvic junction, and clinical literature documents cases in which 

lower polar vessels contribute to obstruction.
[4,9,10]

 Therefore, a lower polar accessory artery 

should be identified before procedures involving the renal pelvis, proximal ureter or lower 

renal pole. In minimally invasive surgery, an unrecognized vessel can be a source of 

bleeding.  
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Renal transplantation is another important application. Preoperative vascular mapping is 

necessary because the number, origin, course and termination of renal arteries influence 

donor selection, surgical planning and vascular anastomosis. The presence of multiple 

arteries may require modification of the operative approach, and preservation of a polar artery 

may be necessary to maintain perfusion of its renal territory.
[5,7,8]

 Similar considerations 

apply to partial nephrectomy, renal artery reconstruction, abdominal aortic surgery, 

endovascular procedures and interpretation of CT angiography. 

 

The present observation also illustrates the value of cadaveric dissection in undergraduate and 

postgraduate anatomy. A textbook description generally presents one renal artery on each 

side, whereas actual specimens may show additional arteries, variant courses and unusual 

relationships. Direct tracing of the vessel from its source to its termination allows the learner 

to understand not only the variation but also its surgical implications. 

 

7. CONCLUSION 

An inferior polar accessory renal artery represents an important variation of renal vascular 

anatomy. The present cadaveric dissection demonstrated an additional arterial channel 

directed toward the inferior pole of left kidney, distinct from the principal hilar left renal 

artery. Such a vessel may have a specific renal territory and may have close anatomical 

relationships with the ureter and renal pelvis. Published anatomical studies and recent 

systematic evidence demonstrate that accessory renal arteries are sufficiently frequent to be 

considered during routine anatomical assessment, radiological interpretation and renal 

surgery.
[3,5,8]

 Careful dissection and tracing of the vessel from origin to termination are 

essential for accurate classification. Documentation of such variants in cadaveric teaching not 

only enriches anatomical knowledge but also provides clinically relevant information for 

transplantation, partial nephrectomy, endourology, vascular surgery and interventional 

radiology. The present case supports the importance of systematic inspection of the renal 

pedicle and both renal poles during cadaveric dissection. 
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