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            Abstract

            
               
The variations of blood supply of liver is of great importance for general surgery, particularly hepatic surgery. Blood supply
                  of liver is significant for liver transplantations, radiological procedures, and laparoscopic method of operation and for
                  the healing of penetrating injuries, including the space close to the hepatic area.
               

               The pattern of the normal vascular system of the liver comes from the common hepatic artery (CHA), originating from the celiac
                  trunk. The gastroduodenal artery (GDA), right gastric artery (RGA) and proper hepatic artery (PHA) are the main branches of
                  the CHA. After that, the division of the PHA composes the left and right hepatic branches.
               

               Case Report: During a routine dissection with medical students from the Department of Anatomy, Parul institute of Medical sciences and
                  research Vadodara, We found on one cadaver that the blood supply of the liver differed from a normal blood supply of liver.
               

               In one cadaver we found that liver is supplied by a direct branch from celiac trunk and in same cadaver liver is also supplied
                  by proper hepatic artery. 
               

               Conclusion: The knowledge about the variations in hepatic arterial anatomy is very important for surgical gastroenterologists and interventional
                  radiologists for preoperative planning and intraoperative imaging during procedures like liver transplantation, cholecystectomy,
                  gastrectomy, hiatal hernia repair, trans-arterial chemotherapy and hepatic arteriography. 
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               Introduction

            Normally Liver is supplied by the common hepatic artery (CHA), originating from the celiac trunk. The gastroduodenal artery
               (GDA), right gastric artery (RGA) and proper hepatic artery (PHA) are the main branches of the CHA. After that, the division
               of the PHA composes the left and right hepatic branches. The main variant is the origin of the right hepatic artery or replacement
               of this artery with accessory hepatic arteries. The lobes of the liver may receive nutrition from the superior mesenteric
               artery (SMA), left gastric artery (LGA), directly from the aorta or from the renal artery. The size of the accessory artery
               is often smaller but their function and specific distribution are interesting for each case. The main purpose of this case
               report is to describe one different pattern of the hepatic artery branching from the classically explained. This case may
               also open the way in the future for thinking about the origin of such hepatic variants.
            

            The variations of blood supply of Liver are of great importance for general surgery, particularly hepatic surgery. Vascular
               variations are significant for liver transplantations, radiological procedures, and laparoscopic method of operation and for
               the healing of penetrating injuries, including the space close to the hepatic area. The anatomical knowledge of liver vascular
               variants is essential for reducing operative and postoperative morbidity and mortality in donors and recipients. Recently,
               due to the increase in the number of liver transplants, the importance of the hepatic artery anatomy has become obvious. The
               lack of normal blood supply to the liver is usually asymptomatic, until it is also interrupted to the visceral organs. We
               can find these variants of blood supply during diagnostic angiography. Vascular variants are very common in the abdominal
               region, and their description and study will be useful.
            

         

         
               Case Report

            During a routine dissection with 1st year MBBS students in the Department of Anatomy, Parul institute of Medical sciences and research Vadodara, We found on one
               cadaver that the blood supply of the liver differed from a normal blood supply of liver.
            

            In one cadaver we found that liver is supplied by a direct branch from celiac trunk and in same cadaver liver is also supplied
               by proper hepatic artery. This artery which is also called as accessory hepatic artery is directly derived from celiac trunk
               and enter with in porta hepatis and Right gastric artery also arises from accessory hepatic artery.
            

            In same cadaver liver is also supplied by proper hepatic artery which is divided into right and left hepatic artery. 

            
                  
                  Figure 1
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               Discussion

            According to Michels, the incidence of replaced right hepatic artery was 18% and accessory left hepatic artery was 11.5%.
               He also reported that the source of origin of replaced right hepatic artery was from superior mesenteric artery in 12.5%,
               from celiac trunk 3%, from aorta 2% and from left gastric artery in 0.5% of cases. Moreover, the source of origin of accessory
               left hepatic artery was from left gastric artery in 11.5% of cases.1 Molmenti et al. reported that the presence of replaced right hepatic artery in 15-20% and accessory left hepatic artery in
               35% of cases.2 
            

            Jones and Hardy reported on the origin of middle hepatic artery from gastroduodenal artery in 8.7%.3

            Galen was the first anatomist who researched the arterial system from the celiac trunk and observed the arteries leading to
               the liver, stomach and spleen. Later on Andreas Vesalius gave anatomical descriptions of the Galen’s discoveries in the sixteenth
               century, commenting the CHA and splenic artery. 
            

            Hepatic artery variation described by Michels et al. in the 19664 was based on dissection of 200 cadavers.5  These authors explain 10 basic anatomical variations which were reduced to 6 types by Hiatt et al. in 19946 after the observations of 1000 donors at the time of transplantation between 1983 to 1993. According to the observations,
               60% represent classical variations of blood supply and 40% show different anatomical variations.
            

            The variants of the hepatic artery have their origins in the embryo development. At the time of angiogenesis of the celiac
               trunk (CT), the most important vessels include the ventral splanchnic arteries which start directly from the embryonic aorta.
               The splanchnic arteries sprout 4 individual branches and many longitudinal anastomoses at different levels. The first main
               branches, the primitive celiac axis, originate the normal branches of CT such as spleen, left gastric and common hepatic arteries.
               The next 2 branches are obliterated and the last one become SMA. The variation of hepatic artery when the RHA is absent and
               is totally replaced by an accessory right hepatic artery from the SMA is a rarer variant.3 This is because the embryology does not explain the origin of this anomaly and this variant, as is our case study, which
               is a riddle for science.
            

         

         
               Conclusion

            The knowledge about the variations in hepatic arterial anatomy is very important for surgical gastroenterologists and interventional
               radiologists for preoperative planning and intraoperative imaging during procedures like liver transplantation, cholecystectomy,
               gastrectomy, hiatal hernia repair, trans-arterial chemotherapy and hepatic arteriography.
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