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Focal Fat Deposition Developed in the Segment IV of the Liver
Following Gastrectomy Mimicking a Hepatic Metastasis: Two Case
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We present two cases of focal fat deposition developed at the posterior area of the
segment IV in the liver, following gastrectomy in patients with gastric cancer. There
was no focal lesion in this area of the liver at preoperative computed tomography
(CT) in both cases, and the aberrant right gastric vein (ARGV) was found on the ret-
rospective review of this CT. After gastrectomy, a focal, low-attenuating lesion was
developed in this area on a follow-up CT in both cases, which was confirmed as a
focal fat deposition, by other imaging studies. In addition to its typical imaging
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findings, confirmation of the presence of the ARGV also supported this lesion to be

a focal fat deposition. Furthermore, understanding of our cases may be of help to
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prevent us from unnecessary invasive procedures, such as liver biopsy.
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INTRODUCTION

The relation between the focal fat deposition or sparing de-
veloped at the posterior area of the segment IV in the liver and
the aberrant right gastric vein (ARGV) is well established (1, 2).
Currently, late development of the focal fat deposition in this
area, following the surgery, especially after the gastrectomy, is
not well understood. However, these low-attenuating lesions,
found on a computed tomography (CT), have clinical signifi-
cance, in that they may mimic hepatic metastasis from gastric
cancer (3). In the two cases presented here, we demonstrated
focal fat deposition in this area on a CT scan, which was devel-
oped following a gastrectomy, and discussed the mechanism of
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its development.

CASE REPORT

Case 1

A 44-year-old woman, who did not have a significant past
medical history, was referred to our hospital for surgical treat-
ment of gastric cancer. On the gastroscopic examination, a 15-
mm, nodular lesion was noted at the lesser curvature of the
midbody, which was histologically confirmed as the signet ring
cell carcinoma. She underwent abdomino-pelvic CT scan prior
to the surgery, by using a 16-multi-detector CT scanner, and

obtained the arterial and portal venous phase images. There

257



Focal Fat Deposition Developed in the Segment IV of the Liver Following Gastrectomy Mimicking a Hepatic Metastasis

Fig. 1. A 44-year-old woman who underwent total gastrectomy due to advanced gastric cancer.
A. Preoperative axial CT image obtained during the portal venous phase demonstrates no focal lesion in the segment IV of the liver.

B. Preoperative oblique CT image using the maximum intensity projection technique demonstrates an enhancing vascular structure (arrows) at
the posterior area of the segment IV, which was found to originate from the aberrant right gastric vein on the other maximum intensity projec-
tion images.

C. Follow-up CT image obtained one year after gastrectomy demonstrates a 2.5-cm, low-attenuating lesion (arrows) newly developed in the seg-
ment IV. Note an enhancing vascular structure within this lesion.

D, E. Chemical shift magnetic resonance images confirm that this lesion (arrows) is focal fat deposition by identifying signal drop of this lesion

on the opposed phase image (D) in comparison with the in-phase image (E).

was no evidence of metastasis in the liver or other solid organs
on the preoperative CT (Fig. 1A). On the retrospective review
of the preoperative CT, a vascular structure was identified at
the posterior area of the segment IV of the liver, which was
found to originate from the ARGV on the maximum intensity
projection images (Fig. 1B).

She underwent total gastrectomy and Roux-en-Y esophagoje-
junostomy. Postoperative TNM staging was T4aNOMO. Follow-
up CT scan was performed after one year, in which a 2.5-cm,
low-attenuating lesion was newly developed at the posterior
area of the segment IV in the liver, suggestive of hepatic metas-
tasis (Fig. 1C). However, an enhancing vascular structure was
also noted in this area, more suggestive of focal fat deposition.
The patient underwent hepatic magnetic resonance image
(MRI) for further differentiation with a 3.0-T magnetic reso-
nance (MR) system. On the MR images, it was confirmed to be

focal fat deposition by signal drop of this lesion on the opposed
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phase, in comparison with the in-phase image (Fig. 1D, E).

Case 2

A 69-year-old male, who had a history of hypertension and di-
abetes mellitus, was referred to our hospital with the diagnosis of
advanced stomach cancer. On the gastroscopic examination, an
ulcerofungating lesion was noted at the greater curvature of the
lower body, which was confirmed to be adenocarcinoma histo-
logically. Preoperative CT scan was performed with the same
CT technique as that of Case 1. There was no evidence of me-
tastasis in the liver or other organs on this CT (Fig. 2A). A vas-
cular structure was also identified at the posterior area of the
segment IV in the liver, and was found to arise from the ARGV
on the retrospective review of the maximum projection images
(Fig. 2B).

He underwent subtotal gastrectomy with D2 lymph node
dissection. Postoperative TNM staging was T3NOMO. On the
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Fig. 2. A 69-year-old man who underwent subtotal gastrectomy due to advanced gastric cancer.

A. Preoperative axial CT image obtained during the portal venous phase demonstrates no focal lesion in the segment IV of the liver.

B. Preoperative coronal CT image using the maximum intensity projection technique demonstrates the ARGV (arrows) that drains into the poste-
rior area of segment IV. The common hepatic artery is also visualized (arrowheads).

C. Follow-up CT image obtained six months after gastrectomy demonstrates a 2.9-cm, low-attenuating lesion (arrows) newly developed in the

segment V. Note an enhancing vascular structure within this lesion.

D. On the one-year follow-up CT image, the lesion becomes to be smaller and less distinct, due to partial recovery of attenuation at the posterior

part of the lesion (arrows).
Note.—ARGV = aberrant right gastric vein

six-month follow-up CT images, a 2.6-cm, low-attenuating le-
sion was newly developed at the posterior area of the segment
IV of the liver (Fig. 2C). However, this lesion appeared to have
a geographic margin and to contain a nondistorted, enhancing
vascular structure within the lesion, representing a high possi-
bility of focal fat deposition. Therefore, we did not perform fur-
ther evaluation or the treatment, but obtained the follow-up CT
scan after one year. This lesion became to be smaller and less
distinct on this CT (Fig. 2D). Finally, we could conclude that
this lesion was focal fat deposition, considering its typical ap-
pearance and location, as well as the stability in the appearance

on a follow-up CT scans.

DISCUSSION

Focal fat deposition of the liver is typically subcapsular in lo-
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cation, has geographic margins, causes no mass effect, and may
contain normal, nondistorted vessels on a CT (4). It can be diffi-
cult to rule out the most concerned lesion, such as hepatic me-
tastasis, particularly in cases of hepatic lesions, which are newly
developed following an oncologic surgery, like our cases. In
such clinical situations, the typical location of focal fat deposi-
tion, at the posterior area of the segment IV may be the key to
correct diagnosis (5).

As is known, blood flow of the liver is supplied, dually from
the hepatic artery and portal vein in most cases. However, the
posterior area of the segment IV is often supplied only by the
parabiliary venous system, instead of the portal vein. This sys-
tem is located in the hepatoduodenal ligament anterior to the
main trunk of the portal vein, which collects venous blood from
the head of the pancreas (pancreaticoduodenal vein), distal part
of the stomach (right gastric vein), and bile duct system (chole-
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cystic vein) (6). These veins usually join the main trunk of the
portal vein, but occasionally enter the liver directly, resulting in
isolated perfusion. Among these aberrant veins, the ARGV
drains the distal part of the stomach on the side of the lesser
curvature to the liver (i.e., the posterior area of segment IV) or to
the left portal vein, but not to the main portal vein (1). Thus, the
ARGV supplies the systemic venous blood flow to the segment
IV, resulting in a portal blood supply of this portion is relatively
insufficient (1, 2). The ARGV is bound to be ligated during a
total or subtotal gastrectomy for gastric cancer, if it exists. In
our two cases, the ARGV was supposed to be ligated and cut
during surgery, because it was identified on the retrospective
review of the preoperative CT scan.

Yoshimitsu et al. (7) demonstrated a close correlation be-
tween the focal fat deposition of the segment IV and the pres-
ence of the ARGV. The pathogenesis of abnormal deposition of
fat at the posterior area of segment IV, after gastrectomy, re-
mains controversial. The focal fat deposition may be caused by
relative ischemia, caused by ligation of the supplying vein (6).
Another possible pathogenesis is the increased levels of insulin
in the pancreaticoduodenal vein. Insulin is known to cause he-
patic steatosis. After ligation of the ARGV, insulin-rich blood
flow from the head of the pancreas may directly reach the seg-
ment IV through the pancreaticoduodenal vein and residual
vessel of the ARGV in this area. However, blood flow in this
area cannot be diluted by blood flow from the stomach, after li-
gation of the ARGV; thus, causing an intense focal fat deposi-
tion (8). In our cases, the enhancing vascular structure was
identified within the focal fat deposition. It suggests that they
drain insulin-rich blood flow through the pancreaticoduodenal
vein from the pancreas.

As described in Cases 1 and 2, the presence of focal fat depo-
sition of our cases was note histologically confirmed. However,
MRI can be used to confirm the presence of a fat component,
by using the chemical shift technique, as shown in our Case 1
(9). Unfortunately, the presence of focal fat deposition was not
confirmed by either histology or MRI in our Case 2. Neverthe-
less, we could conclude that the low-attenuating lesion in the
segment IV was focal fat deposition only with CT findings,
since it showed typical appearance and location of focal fat de-
position, as well as the stability in appearance during a one-year

follow-up period.

260

In conclusion, we present two cases of focal fat deposition
developed at the posterior area of the segment IV in the liver,
following gastrectomy in patients with gastric cancer. In addi-
tion to the above-mentioned typical imaging findings, confir-
mation of the presence of the ARGV may support this lesion to
be a focal fat deposition. Furthermore, understanding our cases
may be of help to prevent us from unnecessary invasive proce-

dures, such as liver biopsy.
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