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Multiple variations of the abdominal vessels in a single cadaver

Introduction
The abdominal aorta begins at 12th thoracic vertebra, and it 
descends anterior to the lumbar vertebrae, and bifurcates at 
the 4th lumbal vertebral body. It supplies all the abdominal 
organs, abdominal walls, gonads, and lower extremity [1].
In the usual vasculature, celiac trunk is divided into three 
branches: common hepatic artery (CHA), splenic artery (SA), 
and left gastric artery (LGA). The CHA gives hepatic artery 
proper (HAP) and gastroduodenal artery. HAP divides 
into left hepatic branch and right hepatic branch. The renal 
arteries arise from the side of the aorta, immediately below 
the superior mesenteric artery. The testicular arteries arise 
from the front of the aorta, a little below the renal arteries. 
The left renal vein is longer than the right, and passes in front 
of the aorta. It receives the left testicular and left inferior 
phrenic veins [1].  
Assessment of the hepatic arterial anatomy is one of significant 
interest in liver transplantation. Moreover, hepatic vasculature 
is extremely important in chemotherapy treatment of primary 
or secondary liver tumors. Injuries to accessory or aberrant 
hepatic arteries can lead to liver ischemia or necrosis [2, 3].  
Good knowledge of the renal vascular variations is essential 
in case of renal transplantation, renal surgeries, gonadal 
surgeries, uroradiology, gonadal color Doppler imaging, and 
in surgeries of aneurysms of abdominal aorta [4]. 

Therefore, it is very important to know normal anatomy, and 
their variations of the abdominal vessels.

Case Report
During the routine educational dissection of abdominal 
organs and branches of abdominal aorta at our department, 
a 45-year-old male cadaver was dissected. We observed the 
following variations in the abdominal vasculature.
An accessory left hepatic artery was (aLHA) originated from 
the left gastric artery and was supplied the left lobe of the 
liver. The celiac trunk was originated from the abdominal 
aorta and divided into three branches as CHA, SA, LGA. The 
right and the left branches of the HAP were arising from the 
CHAs. The right branch gave the cystic artery. The left branch 
of the HAP gave the right gastric artery and then divided into 
two branches before entering the porta hepatis. The right 
branch of the HAP supplied the right lobe, and the left branch 
of the HAP supplied the caudate and quadrate lobes, and left 
accessory hepatic artery arising from the LGA supplied the left 
lobe of the liver (Figures 1, 2). The diameters of these arteries 
were: SA: 4.5 mm, LGA: 4 mm, CHA:  5 mm, right branch of 
HAP: 4 mm, left branch of HAP: 3 mm, and aLHA: 4 mm.
Bilateral hilar accessory renal arteries were originated from 
the abdominal aorta. The right and left main renal arteries 
arose from the lateral surface of the aorta with a symmetric 
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Abstract
Variant branching pattern of the abdominal vessels was observed in a single cadaver. A left 
accessory hepatic artery is originated from the left gastric artery and is supplied the left lobe of 
the liver. Bilateral hilar accessory renal arteries are originated from the abdominal aorta. Right 
testicular artery is originated from the right accessory renal artery. Retroaortic-additional left 
renal vein is drained into the inferior vena cava.
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origin, just below the origin of superior mesenteric artery 
(Figure 3). The diameters of the right and the left main renal 
arteries were 7 mm each, and lengths of the right and the left 
main renal arteries were 40 mm and 42 mm, respectively. 
On the right side, an accessory renal artery was originated 
from the aorta,14 mm above the origin of inferior mesenteric 
artery, and on the left side, an accessory renal artery arose 
from the aorta, 32 mm above the origin of inferior mesenteric 
artery. The distances between the accessory renal artery and 
main renal artery was 25 mm on the right side, and was 10 
mm on the left side. The diameters of the right and the left 
accessory renal arteries were 3.8 mm and 6 mm, respectively. 
The lengths of the right and the left accessory renal arteries 
were 44 mm and 42 mm, respectively.
Right testicular artery was originated from the right 
accessory renal artery (Figure 3). The left testicular artery 
was originated from the 10 mm above the bifurcation of 
abdominal aorta.
Retroaortic-additional left renal vein was drained into the 
inferior vena cava (Figure 4).

Discussion
According to Michel’s [5] classification of hepatic arteries, 
the left accessory hepatic artery is originated from the left 
gastric artery in 8 percent of the cases, while replaced left 
hepatic artery is originated from the left gastric artery in 
10 percent of the cases. In our case, an accessory hepatic 
artery originates from the LGA, and enters into the left lobe 
of the liver. The CHA divides into right and left HAP. The 
right HAP supplies the right lobe, and the left HAP supplies 
the caudate and quadrate lobes of the liver. It is important 

Figure 1. Accessory left hepatic artery. (CA: cystic artery; RbHAP: 
right branch of the hepatic artery proper; LbHAP: left branch of the 
hepatic artery proper; BD: bile duct; RGA: right gastric artery; CHA: 
common hepatic artery; CT: coeliac trunk; SA: splenic artery; LGA: left 
gastric artery; aLHA: accessory left hepatic artery)

Figure 2. Accessory left hepatic artery. (RL: right lobe: QL: quadrate 
lobe; CL: caudate lobe; RbHAP: right branch of the hepatic artery 
proper; LbHAP: left branch of the hepatic artery proper; HAP: hepatic 
artery proper; PV: portal vein; RGA: right gastric artery; BD: bile 
duct; CHA: common hepatic artery; CT: coeliac trunk; SA: splenic 
artery; LGA: left gastric artery; aLHA: accessory left hepatic artery; 
S: stomach; LL: left lobe)

Figure 3. Bilateral hilar accessory renal arteries. (RRA: right renal 
artery; aRRA: accessory right renal artery; RTA: right testicular 
artery; LRA: left renal artery; aLRA: accessory left renal artery)
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to identify this variant for left hepatectomy because this 
artery must be identified and ligated [6]. In the fetal life, the 
right hepatic artery originates from the superior mesenteric 
artery, and the left hepatic artery originates from the left 
gastric artery, thus partial or complete persistence of the 
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fetal pattern could result in arterial variations of the liver 
[7]. 
The presence of multiple renal arteries increases the 
complexity of renal transplantation; also renal vascular 
variations are associated with a significantly higher failure 
rate than kidneys with a single artery [8]. 
In previous studies the frequency of bilateral accessory 
renal arteries was 5% [9], 7.7% [8], 12% [10]. In our case, 
bilateral hilar accessory renal arteries originate from the 
abdominal aorta, and the right accessory renal artery gives 
the right testicular artery. The variations in the renal arteries 
are mainly due to the various developmental positions of 

Figure 4. Retroaortic-additional left renal vein drains into the 
inferior vena cava. (AA: abdominal aorta; IVC: inferior vena cava; 
ALRV: retroaortic additional left renal vein)

kidneys. The kidney develops in the pelvic cavity and than 
ascends to lumbal region. During this course, it is supplied 
by the branches of common iliac artery and the lower level 
of the abdominal aorta. Normally, the caudal branches 
disappear. The presence of accessory renal artery might be 
due to the failure in the disappearance of these arteries [11]. 
The anatomy of the gonadal arteries is very important 
because of the development of new operative techniques for 
operations such as varicocele and undescended testis [12]. It 
was reported that, the anatomic variations of gonadal arteries 
might be important due to the influence on the blood flow 
from the kidney to gonadal glands [13]. Cicekcibasi et al. 
reported that 5.5% of gonadal arteries originate from the 
renal artery. Moreover, they noted that these variations are 
more commonly in the male fetuses than the female, and are 
more frequently on the right side than on the left [14].  In our 
case, the right testicular artery was originated from the right 
accessory renal artery, and the left testicular artery was 
originated from the aorta, 10 mm above the bifurcation. 
In the literature, the prevalence of retroaortic left renal 
vein is 0.5-1.66% and additional renal vein is 0.4% [15, 16]. 
During the fifth to seventh week of embryological period, 
subcardinal veins develop. The anastomosis between 
the subcardinal veins form the left renal vein. Unusual 
persistence or regression of the anastomoses at this level 
result in the formation of left renal variations, such as 
retroaortic left renal vein [15]. In our case, the retroaortic 
accessory left renal vein was crossed behind the abdominal 
aorta, and was drained directly to the inferior vena cava. 
The knowledge of such variations is quite useful in planning 
any upper abdominal surgery.
Awareness of the arterial and venous variations in the 
abdomen, such as shown in our case, is very important 
during surgical and radiological procedures pertaining to 
the abdominal organs.
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