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Abstract

The human liver usually receives blood supply from he-
patic artery arising from the common hepatic artery (Figure 
1). One or two aberrant hepatic arteries (S,D) appear in 30% 
of fetal livers and 28.6 % of adult livers (Table 1), [1,2,3]. The 
aberrant arteries (S or D) occupy an entire lobe of the liver 
in high frequency. The human liver receives any of three ar-
terial supplies; triple (MSD), double (MS, MD, SD), or single 
(M,S,D; Figure1, Table 1). The arterial supply of the liver has 
been classified into seven patterns: MSD, MS, MD, SD, M, S, 
D (Table 1) [4,2,3]. The triple arterial supply (pattern MSD) 
shows a basic arterial supply of the liver. It is possible that 
this pattern changes to the other patterns in the embryo-
logical and fetal periods.
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Vicissitude of the arterial supply of the fetal liver (Figure 
1), [1]. 

The liver receives any of three arterial supplies; triple (MSD), 
double (MS, MD, SD) or single (M,S,D).The arterial supply of the 
latter two will be derivable from the triple arterial supply of the 
liver according to the vicissitudes of the arteries.

The triple or double arterial supply persists during the fe-
tal period in high frequency [1,2].The double and single arterial 
supply will be derivable from the triple arterial supply of the 
liver according to the vicissitudes of the three arteries (M,S,D). 
The basic pattern remains the triple arterial supply of the liver, 
pattern MSD, and consists of three different arterial territories; 
left lobe, quadrate and caudate lobes, and right lobe (Figure 2). 
The triple arterial supply (pattern MSD) shows a basic arterial 
supply of the liver. It is possible that this pattern changes to the 
other patterns.

Frequency and intrahepatic territory of three different 
hepatic arteries in the fetal and adult livers (Figure 2), [1,2].

Three different hepatic arteries (Figure 2): The liver receives 
arterial supply from two aberrant hepatic arteries (S,D) and the 
usual hepatic artery. The right aberrant artery (D) arises from 
the superior mesenteric artery (Ams), the left one (S) arises 
from the left gastric artery (Ags), and middle or usual artery (M) 
arises from the common hepatic artery (Ahc). Al: Lienal artery 
or splenic artery, Tc: Celiac trunk. 

The fetal liver: One or two aberrant hepatic arteries (S, D) 
has been found in 30% of 60 fetal livers. The middle hepatic 
artery (M) appears in 96.7 % of 60 fetal livers, the left hepatic 
artery (S) appears in 25 %, and the right hepatic artery (D) ap-
pears in 18.3 % (Table 2), [1]. 
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The artery S appears in 83.3% of 18 fetal livers, and the artery 
D appears in 61.1 % of 18 fetal livers. In three Patterns (MSD, 
MS, SD), the artery S occupies an entire left lobe in 33.3 % of 15 
livers. In three Patterns (MSD, MD, SD), the artery D occupies an 
entire right lobe in 45.5 % of 11 livers [1,2,3].

Adult liver: The middle hepatic artery (M) appears in 97.6 % 
of 378 adult livers, but the usual artery does not appear in 2.4 
%. The left hepatic artery (S) appears in 20.6 %, and the right 
hepatic artery (D) appears in 14.6 % (Table 1,2).

One or two aberrant hepatic arteries (S,D) has been found in 
28.6 % of 378 adult livers (Table 1).The artery S appears in 72.2 
% of 108cases, and the artery D appears in 50.1 % of 108 livers 
(Table 1). In two patterns (MSD, MS), the artery S occupies an 
entire left lobe in 46.7 % of 30 livers [2]. In two patterns (MSD, 
MD), the artery D occupies an entire right lobe in 59 % of 22 
livers.

Pattern of the Arterial Supply of the Liver (Figure 3,6), 
(Table 1), [2].

One or two aberrant hepatic arteries (S,D) has been found in 
28.6 % of 378 adult livers (Table 1). 

The artery S appears in 72.2 % of 108cases, and the artery D 
appears in 50.1 % of 108 livers. In two patterns (MSD, MS), the 
artery S occupies an entire left lobe in 46.7 % of 30 livers. In two 
patterns (MSD, MD), the artery D occupies an entire right lobe 
in 59 % of 22 cases.

In the Pattern MSD, the artery S occupies an entire left lobe 
and the artery D supplies an entire right lobe in 50 % of 8 cases 
[2]. The artery D supplies an entire right lobe in 75 % of 8 cases. 
In the Pattern SD, the entire area of the liver receives a double 
supply from the two aberrant arteries in 0.8 % of adult livers. 

In the Pattern MS, the artery S occupies an entire left lobe in 
45.5 % of 22 cases [2]. In the Pattern MD, the artery D supplies 
an entire right lobe in 64 % of 14 cases. In the Pattern D, the 
hepatic artery (D) occupies an entire liver in 1.1 % of 378 livers, 
and in the Pattern S, the hepatic artery (S) occupies an entire 
liver in 0.5 % of 378 livers. 

The gastrosplenic and common hepatic arteries of two 
independent branches of the aorta (Figure 4), [2].

The celiac trunk usually is formed by the gastrosplenic and 
common hepatic arteries. Rarely the left gastric and splenic ar-
teries remain two independent branches of the aorta, and the 
celiac trunk is not formed in 0.3% of 378 human livers (Figure 
4), [2].  Moreover, the celiac trunk and the superior mesenteric 
artery form one trunk (celiacomesenteric or gastrohepatosple-
nomesenteric) in 1.1 % of 378 human livers.

Three segmental arteries supplying the embryonic liver 
(Figure 5), [5,6].

Three different hepatic arteries arise from the three seg-
mental arteries of the embryo. The embryonic liver receives 
the triple arterial supply from each hepatic artery derived from 
three segmental arteries [5,6].The three segmental arteries cor-
respond to the gastrosplenic (left gastric and splenic), the com-
mon hepatic, and the one artery of superior mesenteric artery 
(Figure 2).  

Patterns of arterial supply of the liver of anthropoids

In the chimpanzee, three patterns (MSD, MS, MD) appear in 
67 % of 6 livers [7,8]. The left hepatic artery (S) appears in two 
livers and the right hepatic artery (D) appears in three livers. In 
the gorilla, the Pattern MS of liver appears in one case. In the 
white-handed gibbon, the middle hepatic artery (M) supplies all 
areas of the liver in all of 8 cases.

The aberrant artery has an important significance for the ar-
terial supply of the liver.

Figure 1: Vicissitude (arrows) and seven patterns of the arterial 
supply of the fetal liver; anterior view [1]. 

The liver receives any of three arterial supplies; triple (MSD), 
double (MS, MD, SD) or single (M,S,D). The arterial supply of the 
latter two will be derivable from the triple arterial supply of the 
liver according to the vicissitudes of the arteries. 

Figure 2: Three hepatic arteries (M, S, D) in 60 fetuses and 387 
adults; anterior view [1]. 

The right aberrant artery (D) arises from the superior mesenteric 
artery, the left one (S) arises from the left gastric artery, and middle 
or usual artery (M) arises from the common hepatic artery.

Ca: Cardia; CHA: Common Hepatic Artery; CT: Celiac Trunk; Du: Du-
odenum; LGA: Left Gastric Artery; Li: Liver; Lo: Lesser Omentum; 
SA: Splenic or Lienal Artery; SM: Superior Mesenteric Artery; St: 
Stomach.
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Figure 3: Frequency of seven patterns of the arterial supply of 
the adult liver (378 cases); visceral view [2].

CT: Celiac Artery, Du: Duodenum; LGA: Left Gastric Artery; Li: Liver; 
SM: Superior Mesenteric Artery; St: Stomach

Figure 4: Variations of celiac trunk (adult 378 livers, [2]).

a) Gastrosplenic trunk and Common Hepatic Artery (CHA) are the 
independent branch of the aorta (Ao) in 0.3% (1 case). 

b) “Normal type” as seen in textbook, the Celiac Trunk (CT) is 
formed by the left gastric, splenic, and common hepatic artery 
92.8% (352 cases). 

c) The celiacomesenteric trunk is formed by the Celiac Trunk (CT) 
and the superior mesenteric artery (SM) 1.1 % (4 cases).

Figure 5: Genesis of arterial supply of the liver [5]. 

The artery of liver is derived from the three ventral segmental ar-
teries arising from dorsal aorta. They are gastrolienal artery (2 of 
GS), common hepatic artery (4 of CHA), and a branch (7 of A4) of 
superior mesenteric artery.

Figure 6: Arborization and intrahepatic branches of the aber-
rant hepatic arteries (S,D); visceral view [2]. A~D: Fetus; F~H: Adult. 

M: Middle Artery; S: Left Artery; D: Right Artery; Ac: Cystic Artery; 
Agd: Right Gastric Artery; Ah: Common Hepatic Artery, Am Or Ams: 
Superior Mesenteric Artery; Dv: Ductus Venosus; LT: Ligamentum 
Teres Hepatis; LV: Ligamentum Venosum; TC: Celiac Artery; VC: 
Vena Cava Inferior; VF: Vesica Fellea; VP: Portal Vein; VU: Umbilical 
Vein; Arrows: Connecting Portion.
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Table 1: Frequency of seven patterns of arterial supply of the 
liver [1,2].

Pattern Adult (378 cases) Fetus (60 cases) 

Triple MSD    22 (5.8 %)a)   6 (10.0 %)

Double MS     51 (13.5 %) 7 (11.7 %)

MD       26 (6.9 %) a)   3 ( 5.0 %)

SD (0.8 %) 2 (3.3 %)

Single M  270 (71.4 %)   42 (70.0 %)

S   2 (0.5 %) 0 (0 %) 

D  4 (1.1 %)   0 (0 %)

Table 2: Frequency of each of hepatic arteries (M, S, D) based 
on table 1.

a): Contains one cases of hepatic artery arising from celiac artery.

Hepatic artery Adult (378 cases) Fetus (60 cases)

M (middle hepatic rtery) 369 (97.6 %) 58 (96.7 %)

S  (left hepatic artery) 78 (20.6%) 15 (25.0 %)

D (right hepatic artery) 55 (14.6 %) a) 11 (18.3 %)

a): Contains two cases of hepatic artery arising from celiac artery.
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