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ABSTRACT  

Vascular variations regarding the hepatic veins are well explored in the 

literature. Many of these variations possess clinical and surgical relevance 
due to the fact that liver transplants, hepatectomies, and tumors resection 

of the liver are still a challenge to medical professionals. Furthermore, a 
great number of diseases affect the vascular dynamic of such organ. During 

regular dissection of a male cadaver fixed with a 10% formalin solution, we 
found a rareanatomical variation wherethree veins emerged from the 
parenchyma of the visceral side of the fifth portal hepatic lobe and drained 
into the inferior vena cava above the renal vein confluence. We report this 
rare vascular anomaly and assess its clinical and surgical significance 
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INTRODUCTION  
 
Studies regarding the hepatic anatomy have been dated 
to 2000 years b. C. by the ancient Babylonians.[1] 
The first reported case of a partial hepatectomy was 
published in 1716 by Berta.[2] In 1800, hepatic surgery 
was still considered too much dangerous, otherwise 
impossible.Over the 1990, hepatic surgery had great 
advances due to extensive studies of its circulatory 
aspects.[3-5] 

The portal vein (PV) carries the blood from the 
intestines and spleen through the superior mesenteric 
vein and splenic vein to the liver. The PV gives many 
branches to the hepatic tissue, and those branches 
finishes as interlobular veins, joining with the 
sinusoids.[6,7] 

Those sinusoids, on the other hand, exit the liver 
parenchyma and form the supralobular veins. Through 
a large number of anastomoses they form the left, right 
and middle hepatic veins (HV), which carries the 
blood from the liver to the IVC.[6,7] 
This anatomy, according to the literature, can vary in 
many different ways.[4,5,8-10] 
Knowledge of the hepatic vessels variations are 
essential   to   surgical    procedures   such   as   partial  
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hepatectomies, transplants, lesions repairs, vascular 
reconstructions and should be taken into consideration 
in imaging exams.[11,12] 

Furthermore, variations of this regular anatomy can 
result in morphological and topographical changes 
regarding anatomical landmarks.[10] According to Fang 
et al. (2012),[13] the impact on the venous network 
outflow during obstruction is the least understood 
subject of hepatic surgery. 
The aim of this paper is to report an anatomical 
variation regarding the presence of three AHV and its 
clinical and surgical implications. 
 

 

CASE REPORT  
 

 
Figure 1: Visceral view of the liver. Dissection of the liver, 
gallbladder and right kidney. 
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An uncommon variation of the hepatic veins was 
found during regular dissection of a male cadaver 
fixed with a 10% formalin solution. The cadaver 
pertained to the Anatomy Laboratory of the 
Morphology Department at the Fluminense Federal 
University. 
There were three AHV emerging from the visceral 
face of the fifth hepatic segment, laterally to the 
gallbladder fossae. Those veins drained directly to the 
inferior vena cava (IVC), close to the superior pole of 
the right kidney [Figure 1]. Each vein had a 3 mm 
caliber. No further variations were found herein, a 
schematic drawing of the liver vasculature can be seen 
in [Figure 2 and Figure 3]. 
 

 
Figure 2: Schematic drawing of the visceral view of the 
liver. 

 

 
Figure 3: Schematic drawing of the liver veins. There are no 
other variations beside the one reported herein. 

 

DISCUSSION 
 
The primitive venous system is composed of three 
pairs of veins: the cardinal, the vitelline and the 
umbilical veins. The vitelline venous system gives 
origin to the hepatic sinusoids and veins, and the 
portal vein system around the 5th week of 
development.[14] 
One should also point out that the vitelline system 
gives origin to the venous duct, which works as a 
communication between the umbilical veins and the 
IVC. Furthermore, the cranial portion of the right 
vitelline veins becomes the terminal portion of the 
IVC. The regular anatomy is only completed after 
birth, in which the venous duct regresses and forms 
the venous ligament.[14] 
Due to this embryology, we believe that AHV are 
remnants of anastomosis that happen during early 
development. 
Orguc et al.[9] (2004) demonstrated the presence of 
accessory vessels in 47% of cases, while in 13% of 
cases there was more than one AHV, and in 22% of 
cases, those vessels had a caliber greater than 5 mm, 
which would require surgical anastomoses. The author 
also calls the attention of those accessory vessels, 
which should be dissected separately during surgery, 
as also stated by Sahani et al. (2004).[15] Larger AHV 
have been described in the literature.[16] 

It is important to state that those accessory vessels 
described in the literature joined either the right 
hepatic vein or the IVC after running superiorly. Our 
case is unique due to the fact that there are three AHV 
joining the IVC in a lower position, through an 
oblique and inferior trajectory.  
This type of variation has not been described in the 
literature, and according to our research, Sahani et 
al.[16] (2004) merely states that “At times, three 
accessory hepatic veins are identified, which 
significantly increases the time required for surgery.”, 
although he does not refer, like other authors, if those 
veins have the same trajectories as ours nor shows 
images of such variation. 
Variations such as: the right hepatic vein joining the 
IVC after passing through the vena cava foramina; a 
hepatic vein draining directly into the right ventricle; 
AHV rising from many lobes; the presence of a 
common hepatic vein draining to the right atrium has 
been described in the literature.[7,8] (Testut and 
Latarjet, 1958; Bergman et al., 1988). The AHV can 
form a common trunk with the right adrenal vein.[17] 
The presence of the AHV described here gives origin 
to portosystemic anastomosis, which, according to 
Mehran et al. (2000),[5] could cause variable degrees of 
encephalopathy and ascites in patients with similar 
degrees of hepatic cirrhosis.  
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Moreover, diseases such as Budd-Chiari syndrome, 
venoocclusive disease and congestive hepatomegaly 
causes pathological changes on the HV, thus, the study 
of AHV should be of great importance, due to 
collateral circulation and the effect of those ailments in 
these vessels (Mehran et al., 2000; Fang et al., 
2011).[5,13] 
Detailed knowledge of the hepatic vessels branching is 
essential for many surgical procedures, with special 
attention to partial hepatectomies of the right lobe, 
transplants, and adrenal vein sampling. Liver 
transplants require awareness of the surgeon regarding 
anatomic variations such as this, where three relatively 
large AHV presented in the visceral aspect of the liver, 
and could be missed or mistaken during 
surgery.[4,5,12,13,18].  

Furthermore, knowledge of this anatomy enables the 
correct preoperative planning of the surgery, in order 
to estimate more accurately the hepatic tissue 
percentage that could be maintained, and to avoid 
massive blood loss.[19] 

 
 
CONCLUSION 
 

In conclusion, study of the human anatomy regarding 
the liver and its vessels should be not restricted during 
anatomy classes, or to anatomy students and teachers, 
as many of the variations regarding this organ can lead 
to a deeper understanding of diseases and increases 
chances of surgical success. 
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