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Introduction

Variations of morphology of the aorta and its branches are of 
considerable interest as vessel geometry not only determines 
flow dynamics, but is also crucial in the pathogenesis 
of vascular diseases, e.g., atherosclerosis and aneurysm 
formation [1]. The relationship between the anterior visceral 
and renal arteries is important when undertaking diagnostic 
arteriography and endovascular interventions [2]. The 
superior mesenteric artery (SMA) usually arises below the 
celiac artery with its ostium being inferior and right lateral. 
The most common variant of the SMA is associated with 
a right hepatic artery originating from the SMA [3]. A 
single renal artery to each kidney is present in about 70% 
of individuals but they vary in their level of origin (the right 
often being superior) and in their caliber, obliquity and 
precise relations [4]. Accessory renal arteries are the most 
common renal vascular variant (30% of individuals). Unusual 
origin of the renal arteries and its clinical importance has 
been reported before. We encountered a rare variation of 
the right renal artery (RRA) originating from the SMA. 
Clinical significance and embryonic development of this 
variation have been discussed briefly and a short overview 
of the literature was given.

Case Report
During evaluation of abdominal aorta in the serial forensic 
autopsy cases in the Istanbul Forensic Medicine Institute 
Morgue, we observed a variation in the origin of the right 
renal artery in a 49-year-old woman who died of external 
cause. The abdominal aorta was dissected above the coeliac 
trunk and below the aortic bifurcation and removed from 
the body. In this case, the right renal artery originated from 
the superior mesenteric artery. On the left side, the left 
renal artery arose from the aorta. The distance between the 
superior margin of the left renal artery (LRA) and SMA was 
6.10 mm. The internal diameters of each renal artery were 
measured as close to its origin as possible. Measurements 
were taken using a digital caliper. The diameters of the 
left and right renal artery were 3.42 mm and 5.26 mm, 
respectively. The diameter of the superior mesenteric artery 
was 8.21 mm. Internal aortic diameter decreased from 16.44 
mm at the level of the 0.5 cm above the SMA to 12.08 mm 
at the level of the 0.5 cm below the SMA (Figure 1). The 
other body structures were unremarkable and the right 
and left kidneys were in their usual position, relations and 
appearance.
Discussion
We could not find any paper, concerning this variation, 
where a single RRA arising as a branch from the SMA. 
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ABSTRACT

During evaluation of abdominal aorta in the serial forensic autopsy cases in the Istanbul Forensic Medicine Institute 
Morgue, we observed a variation in the origin of the right renal artery in a 49-year-old woman who died of external 
cause. In this case the right renal artery originated from the superior mesenteric artery. On the left side, the left renal 
artery arose from the aorta. Clinical significance and embryonic development of this variation have been discussed 
briefly and a short overview of the literature was given. © IJAV. 2011; 4: 95–97.
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Unusual origins of renal arteries include single RRA arising 
in a common trunk with the SMA [5], origin of the RRA 
from the iliac artery in horseshoe kidney [6], a LRA arising 
from the splenic artery [7], a single supernumerary left 
polar artery from the inferior mesenteric artery (IMA)[8], a 
common origin of the IMA and anomalous left lower polar 
renal artery with horseshoe kidney [9], a right accessory 
renal artery originating as a common trunk with the IMA 
[10], an accessory renal artery arising from the left common 
iliac artery  supplied the lower end of the left kidney [11] and 
an accessory renal artery sharing its origin with the IMA  
supplied the left kidney [12].
The SMA is the vessel of the midgut and has not been 
described to give rise into a renal artery. The possible 
embryonic development of this branching can be explained 
by the growth of ventral and lateral splanchnic arteries. 

Figure 1. Dissection showing the right renal artery originating from the 
superior mesenteric artery. (AA: abdominal aorta; CT: celiac trunk; SMA: 
superior mesenteric artery; ISA: inferior suprarenal artery; RRA: right 
renal artery; LRA: left renal artery; LOA: left ovarian artery; ROA: right 
ovarian artery; IMA: inferior mesenteric artery; LCIA: left common iliac 
artery; RCIA: right common iliac artery)

Each primitive dorsal aorta gives off ventral splanchnic 
arteries (paired segmental branches to the digestive tube), 
lateral splanchnic arteries (paired segmental branches to the 
mesonephric ridge) and somatic arteries. Ventral splanchnic 
arteries are reduced to three: the coeliac trunk and superior 
and inferior mesenteric arteries. The renal artery arises from 
the most caudal of the lateral splanchnic arteries [4]. The 
kidneys begin to develop in the pelvic cavity and during this 
time they receive blood from the neighboring vessels and 
therefore their blood supply changes sequentially as they 
ascend to occupy the adult position in the abdomen [8, 13]. 
It is possible that during embryonic development the right 
kidney received a branch from the superior mesenteric artery 
and it persisted as the main artery of the right kidney.
The observed diameters of the renal artery and SMA in 
this case were similar to that reported by Pennington and 
Soames [2] and Turba et al. [14]. A number of studies have 
shown that the diameter of the abdominal aorta decreased 
progressively from proximal to distal along its length [1, 2]. 
The present observation is comparable with these reports 
and the diameter of the aorta at the level of the SMA in our 
case was similar to that reported by Fleischmann et al. [1]. 
in our case, the diameters of both right and left renal arteries 
were within the normal range, in spite of the right one arose 
from the SMA. 
The relationship between the SMA and the renal ostia, 
as well as variations in renal artery morphology and 
morphometry are important when undertaking diagnostic 
renal arteriography and endovascular interventions, such 
as balloon angioplasty and endoluminal stenting [15]. The 
successful implantation of a renal stent requires precise 
knowledge of the orientation of the origin of the renal arteries 
from the aorta in order to position the stent perpendicular to 
the ostium of the artery to facilitate its introduction [15].
Injury to the SMA during nephrectomy is a rare but 
potentially catastrophic complication. Failure to recognize 
and repair an SMA injury will result in ischemic bowel and 
death for most patients [16]. If a single main renal artery 
originates from the SMA, it is likely to increase the risk 
of a sudden occlusion of artery after surgery. This kind of 
variation may affect the blood circulation of the kidney, and 
may cause damage to the tissues of the kidney, and/or high 
blood pressure.
Detailed knowledge of the presence of potential variations 
in renal arterial anatomy is important for successful 
surgical management during renal transplantation, repair 
of renal artery aneurysm, angiographic interventions and 
endovascular repair of isolated superior mesenteric artery 
dissection.
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