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Introduction 

Surgery is currently the only potentially curative treatment 
for gastric cancer. For standard curative surgery, the complete 
resection and extended lymph node dissection (D2) are per-
formed as it improves long-term survival without increases in 
morbidity or mortality in patients with stage II, IIIA, and per-
haps IIIB disease (1). In the presence of an aberrant left hepatic 
artery (LHA) arising from left gastric artery (LGA), the aberrant 
LHA is ligated during D2 lymph node dissection which may 
lead to hepatic damage. We report a case where ligation of an 
aberrant LHA led to ischemic insult to left lateral hepatic sec-
tion, and discuss the importance of preoperative assessment of 
hepatic vasculature.

Case Report

A 66-year-old male patient visited our hospital with a chief 

complaint of epigastric pain for one month. Endoscopic exam-
ination revealed an ulceroinfiltrative lesion with an irregular 
base and a nodular elevated margin on the greater curvature of 
the low to middle body of the stomach (Fig. 1). The histologic 
diagnosis from the biopsy samples was adenocarcinoma. Pre-
operative liver function tests were within normal limits, with 
an aspartate transaminase (AST) level of 20 IU/L (normal= 5-41 
IU/L) and an alanine transaminase (ALT) level of 27 IU/L 
(normal=17-59 IU/L). The serological workups for the hepatitis 
B virus antigen and hepatitis C virus antibody were negative. A 
radical surgery was then planned, and routine total gastrectomy 
with extended lymph node dissection was performed. Patho-
logic staging according to the TNM classification was T2N2M0 
(stage IIB), 9 out of 63 lymph nodes removed at surgery were pos-
itive for metastasis (station 1 and 3). Liver function tests taken im-
mediately after the surgery revealed elevated serum aminotran-
ferases, with an AST level of 102 IU/L and an ALT level of 116 
IU/L. In subsequent liver function tests, AST/ALT elevated up 
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to 803/1,115 IU/L until normalized by the 11th post-operative day. 
Fig. 2 shows serial changes in postoperative liver function. Con-
trast-enhanced CT scan taken two days after the surgery showed 
a geographical area of decreased perfusion in the left lateral 
section of the liver (Fig. 3). Comparing the preoperative and post-
operative CT scans, this patient had a replaced LHA arising 
from LGA, and the root of LGA was ligated at gastrectomy with 
lymph node dissection (Fig. 4). These findings suggest that the 
decreased perfusion in the left lateral section found on the CT 
scan after the surgery is due to ischemia caused by ligation of the 
replaced LHA. The patient was discharged in the third postoper-
ative week without other complications.

Discussion

In the standard, or classic, vascular anatomy, the celiac artery 
gives rise to three branches: LGA, common hepatic artery (CHA), 
and splenic artery. The proper hepatic artery arises from the 
CHA, which in turn bifurcates into right and left hepatic arter-
ies to supply the entire liver. This standard hepatic arterial anat-
omy has been reported in approximately 50% of patients on the 
basis of cadaveric and early angiographic reports (2). Aberrant 
(non-standard) hepatic arteries can have two types, replaced 
and accessory. An aberrant replaced hepatic artery is a substitute 
for the standard hepatic artery that is absent. An aberrant acces-
sory hepatic artery appears in addition to one that is normally 
present. 

One of the most common variants of hepatic arteries is an 
aberrant (including both replaced and accessory) LHA from 
LGA, which has been reported in 6.5-30% in the literature (2, 3). 
This aberrant LHA has a clinical significance in surgery of the 
upper intestinal tract, because extended lymph node dissection 
requires division of the LGA during curative gastrectomy for 
gastric cancer. Lymph node metastasis of gastric cancer is most 
frequently encountered around the LGA, and complete dissec-
tion of this area is an important element of curative surgical treat-
ment for gastric cancer (4, 5). In the presence of an aberrant LHA 
from LGA, however, this procedure requires ligation and divi-
sion of the aberrant LHA, which may lead to liver dysfunction, 
as seen in this case. 

However, no consensus exists regarding the indications for 
preservation or ligation of replaced LHA, although there would 
not be much argument about ligation of accessory LHA. Shino-
hara et al found no significant differences in the total number 
of lymph nodes and metastatic lymph nodes around the LGA, 
morbidity, mortality, and overall 5-year survival between patients 
whose aberrant LHAs were preserved or ligated (3). Therefore, 
they reported that preserving aberrant LHA may be able to avoid 

Fig. 3. Contrast-enhanced CT scan taken two days after the surgery. 
A hypoattenuating geographical area due to ischemic insult is 
found in the left lateral section of the liver (A: transverse image, B: 
coronal image).
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Fig. 1. A 66-year-old male underwent EGD and CT scan. Advanced 
gastric cancer was found on the greater curvature of the low to mid-
dle body of the stomach on EGD (A) and CT scan (B, arrow).

Fig. 2. Serial Changes in Postoperative Liver Function.

A
Fig. 4. Comparison of the preoperative and postoperative CT 
scans. A: Volume-rendered image of the preoperative CT scan 
shows an aberrant left hepatic artery (arrow) from the left gastric 
artery. B: Transverse image of the postoperative CT scan shows a 
surgical clip used to ligate the root of the left gastric artery (arrow).
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postoperative liver damage and routine division of the aberrant 
LHA, particularly replaced LHA does not be required as long 
as it is not directly involved by the tumor.

By reviewing the surgical records of a group of 141 patients 
who had undergone gastrectomy for gastric cancer following pre-
operative angiography, Okano et al found that the wider the 
area fed by the LHA from LGA, the greater was the change in 
liver function, and they concluded that ligation of a thin accesso-
ry hepatic artery does not inevitably result in severe liver dam-
age (6).

Therefore, the identification of aberrant LHA is important 
before gastric surgery. Recently CT, and in particular, multide-
tector-row CT, has superseded conventional angiography in the 
study of the hepatic arteries in addition to its role in preopera-
tive staging, as several studies showed an excellent correlation 
between angiography and CT angiography in hepatic artery 
evaluation (7).

Conclusion

The information on the presence of aberrant LHA and its 
supplying area is clinically important when planning curative 
gastrectomy for gastric cancer, because extended lymph node dis-
section requires division of the LGA and this may lead to severe 
liver damage. By using preoperative CT scan, detection of aber-

rant LHA and differentiation of replaced LHA and accessory 
LHA could be done.
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