
Contents lists available at BioMedSciDirect Publications

Journal homepage: www.biomedscidirect.com

International Journal of Biological & Medical Research 

Int J Biol Med Res. 2011; 2(4): 1195 – 1197

Precaval Right Renal Artery: A Cadaveric Study  Incidence and Clinical Implications
a* b cAnupma Gupta  Raman Gupta , Rikki Singhal 

A R T I C L E I N F O A B S T R A C T

Keywords:

Case report

Inferior vena cava
Precaval
Renal artery
Variations

Precaval renal artery is a rare but important variant of renal vascular anatomy and identifying 

this anomaly is important for the planning of minimally invasive renal surgery. Right renal 

artery normally crosses posterior to the inferior vena cava but precaval right renal artery 

crosses anterior to it. Aim- This study is presenting anatomical description of this anomalous 

pattern of renal artery and highlighting its incidence and clinical implications. Materials and 

methods- The present study conducted on 50 human cadavers obtained from department of 

Anatomy.   Result-precaval right renal arteries were observed only in 3(6%) cases. Out of these, 

3% were dominant and 3% were accessory precaval right renal arteries. All these precaval 

right renal arteries aroused from abdominal aorta, two from anterior aspect and two from 

lateral aspect of abdominal aorta. Conclusion- On the basis of this study we concluded that 

precaval right renal artery appears to be more common than previously thought and there is a 

strong association between lower origin of right renal artery and precaval right renal artery.
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1. Introduction

2.Materials and Methods

Vascular variations have always been subject to controversy, as 

well as curiosity because of their clinical significance. [1] Increase 

in frequency of renal diseases and renal transplants, there is a need 

of research work aimed at better and accurate knowledge of 

variations of the blood vessels supplying the kidneys. Precaval 

renal artery is a rare but important variant of renal vascular 

anatomy and identifying this anomaly is important for the 

planning of minimally invasive renal surgery[2].

       Right renal artery normally crosses posterior to the vena cava. 

A precaval renal artery is defined as a tubular structure with 

attenuation similar to that of and arising from the abdominal aorta 

or iliac artery that passes anterior to the inferior vena cava and 

terminates in the right kidney. The origin of precaval right renal 

artery is being classified as anterior or lateral. Right renal artery 

that arise ventrally from the abdominal aorta within 30° from 

midline is considered to have an anterior origin, while all other 

arteries are  considered to have a lateral origin. The dominant 

renal artery was defined as the artery with the largest diameter 

that is extended to a given kidney; all other renal arteries were 

considered accessory. [3]

    In present study we dissected 50 human cadavers to find out the 

incidence of precaval right renal artery. Published information 

regarding the frequency and anatomic relationships of such 

precaval right renal arteries is scarce. Earlier we reported a case of 

double precaval renal artery associated with multiple left renal 

arteries and realized that it should be studied in large sample size 

to find the prevalence of such variations in the Indian 

population.[4] Therefore, we undertook this study to increase 

awareness of presence of such anatomical variation and its clinical 

associations. 

This study conducted on 50 well embalmed human cadavers 

obtained from department of Anatomy. The abdominal cavity was 

opened by a cruciform incision passing through the whole 

thickness of anterior abdominal wall. Flaps were reflected and 

abdominal viscera were systemically removed according to 

Cunningham's manual of practical Anatomy [5]. Right renal artery 

was identified and traced up to their origin and various 

observations were recorded regarding:
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2.1. Site of origin

3.Results

3.1.Case -1  

3.2.Case-2   

3.3.Case -3

The precaval right renal artery was an accessory right renal 

artery which was arising from lateral aspect of abdominal aorta, 

just above its bifurcation. It was traversing ventral to inferior 

venacava and entered the lower pole of right kidney. The main 

right renal artery was present at a higher level (28mm from 

aortic opening).  (Figure 2)

     The right kidney of this case was receiving two precaval renal 

arteries, superior and inferior, arising from lateral and ventral 

aspects of abdominal aorta respectively, and reached the hilum of 

right kidney after crossing the inferior vena cava from its 

anterior aspect.  The superior precaval right renal artery was 

having a larger diameter (9mm) and was arising 20mm from 

aortic opening and also gave a branch to upper pole of right 

kidney. The inferior precaval right renal artery (diameter-7mm) 

took origin at 44mm from aortic opening and reached the lower 

pole of kidney after crossing the ureteropelvic junction. (Figure 

3) 

    Right renal artery that arose ventrally from the abdominal 

aorta within 30° from midline (between the 11 and 1o'clock 

positions on an imaginary clock face superimposed on the aorta) 

were considered to have an anterior origin, while all other 

arteries were considered to have a lateral origin [2]. 

2.2. Diameter of right renal artery was measured at its point 

of origin from abdominal aorta with help of a pair of dividers 

measured on the graduated metric scale.

2.3. Distance between upper border of right renal artery at 

point of origin and aortic opening in diaphragm was recorded.

2.4. Course of right renal artery was observed from its origin 

from abdominal aorta to its entrance into the kidney substance.

 Out of 50 right kidneys, precaval right renal arteries were 

observed only in 3(6%) cases. In the three cases with precaval 

renal arteries, four precaval renal arteries were found, as in one 

of these cases there was double precaval right renal arteries. All 

these precaval right renal arteries aroused from abdominal 

aorta, two from anterior aspect and two from lateral aspect of 

abdominal aorta. Out of four, two precaval right renal arteries 

were accessory while two were dominant.

   In this study, the mean diameter of right renal artery was 

8.5mm (range 4-13mm) and the mean distance of upper border 

of right renal artery at its site of origin, from the aortic opening, 

was 26.5mm (range13- 40mm). The precaval right renal arteries 

were arising much below than this level.

In this case, both left and right renal arteries were arising at a 

lower level (40mm from aortic opening). The precaval right renal 

artery was arising from anterior aspect of abdominal aorta and 

passed ventral to inferior vena cava. It also gave an accessory 

renal branch to the lower pole of kidney (Figure 1).

Figure 1. showing both kidneys on posterior abdominal 

wall. RRA-Precaval right renal artery, AA-abdominal aorta, 

IVC-Inferior vena cava, RK- right kidney
Figure-3   IVC-Inferior vena cava, RRV-Right renal vein, AA-

Abdominal aorta, PRA1- precaval renal artery-1, PRA2 - 

precaval renal artery-2, AO-Aortic opening.

Figure 2. showing IVC-Inferior vena cava, RRV- Right renal 

vein, RTV- Right testicular vein, RPRA- Right precaval renal 

artery,LRV- Left renal vein.  
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6.Reference

We concluded that precaval right renal artery appears to be 

more common than previously thought and may cause 

ureteropelvic junction obstruction and may be injured during 

endopyelotomy or laparoscopy. Further there is a strong 

association between lower origin of right renal artery and 

precaval right renal artery.
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4.Discussion

5. Conclusion

 Prevalence of precaval right renal arteries is extremely 

variable. Petit P [6] reported the prevalence of precaval right 

renal artery to be 0.8% in a series of 380 cases evaluated with the 

help of Ultrasonography while Yeh et al [3] described a 

prevalence of 5% in 186 cases with the help of spiral 

computerized tomography. Our prevalence (6%) using cadaveric 

dissection, in 50 cases, is nearer to the finding of Yeh et al. The 

disexepency in frequency of precaval right renal artery is due to a 

social, ethnic and racial difference as well as difference in method 

of study.

According to Petit P [6] majority of precaval right renal 

arteries were single and dominant, while Yeh et al suggested that 

most of precaval right renal arteries were accessory lower pole 

arteries. In the present study, 3% were dominant and 3% were 

accessory precaval right renal arteries. 

      In present study the mean distance of right renal artery at its 

site of origin, from the aortic opening to its upper border was 

26.5mm but the precaval renal arteries aroused at a lower level, 

40mm, 60mm and 44mm from aortic opening respectively. Only 

superior precaval renal artery in the case three aroused at a 

distance of from 20mm from aortic opening. According to 

Hollinshead [7], the level of origin of renal artery is important 

topographically as right renal arteries which arise at a lower level 

typically pass in front of inferior venacava instead of behind it. He 

also gave a developmental explanation that the inferior venacava 

below the level of kidney usually develops from dorsally placed 

supracardinal system of veins while that at the level of kidney 

develops from a ventrally placed subcardinal system of veins. 

Thus inferior venacava is placed ventral to right renal artery at a 

higher level and dorsal to it at a lower level. 

 Right renal arteries crossing anterior to the vena cava have 

been implicated in as one of the causes of uretero-pelvic junction 

obstruction [3]. As renal arteries are end arteries and should be 

sacrificed only after thorough consideration of their role in the 

process of uretero-pelvic junction obstruction. [8]

 A right renal artery that passes ventral to the inferior vena 

cava is important for presurgical planning, because of chances of 

its injury especially during the retroperitoneal approach, when 

only the right gonadal vein is expected to lie in the precaval area. 

This anterior origin may also result in misidentification at 

laparoscopy of such vessels as the inferior mesenteric, superior 

mesenteric or hepatic artery. [3] 

   Awareness of the possible anterior origin of precaval renal 

arteries is also being important during endovascular 

embolization or stent placement procedures. Furthermore, 

identification of crossing vessels at radiological imaging is 

important because they may be a source of massive bleeding 

during endopyelotomy. 
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