W J

World Journal of
Gastroenterology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748 / wjg.v20.i40.15001

World | Gastroenterol 2014 October 28; 20(40): 15001-15006
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Gastric hepatoid adenocarcinoma: A computed tomography

report of six cases

An Ren, Feng Cai, Yan-Ning Shang, En-Sen Ma, Zhen-Guo Huang, Wu Wang, Jie Luo

An Ren, Yan-Ning Shang, En-Sen Ma, Zhen-Guo Huang,
Wu Wang, Jie Luo, Department of Radiology, China-Japan
Friendship Hospital, Beijing 100029, China

Feng Cai, Department of Radiology, Beijing Union Hospital, No.
1 Shuaifuyuan, Beijing 100730, China

Author contributions: All authors participated in the content
designing; Ren A and Cai F draft the manuscript; Shang YN and
Ma ES performed the data analysis; Wang W revised and com-
mented on the draft; Luo J provided pathological data supports.
Correspondence to: Feng Cai, MD, Department of Radiology,
Beijing Union Hospital, No. 1 Shuaifuyuan, Beijing 100730,
China. cai930087@163.com

Telephone: +86-10-69159570 Fax: +86-10-69159570
Received: March 22, 2014 Revised: May 7, 2014
Accepted: June 26, 2014

Published online: October 28,2014

Abstract

We describe the computed tomography (CT) imaging
findings in six cases (five males and one female; age
range 61-78 years; mean age 67.3 years) with histo-
logically proven hepatoid adenocarcinoma of the stom-
ach (HAS). Five of the six patients had elevated serum
alpha-fetoprotein levels. The most common type of
gross appearance HAS on CT is a polypoid mass (83%,
5/6). The most common contrast enhancement pat-
tern was heterogeneous. All six patients had a regional
lymphadenopathy larger than 6 mm in its short axis.
Liver metastases (7 = 3) were noted. Venous tumor
thrombosis was identified in the portal vein (7 = 2) of
the regions near primary gastric tumors or metastatic
masses. Our findings suggest in an elderly, male pa-
tients with a large heterogeneous enhancement tumor,
the presence of distant metastases, regional lymphade-
nopathy and characteristically increased serum alpha-
fetoprotein levels indicates a high likelihood of HAS.
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Core tip: Hepatoid adenocarcinoma of the stomach
(HAS) has different clinicopathological features and
prognosis compared with common stomach cancer
without the hepatoid differentiation areas (non-HAS).
This case report evaluated the computed tomography
(CT) findings of patients with pathologically proved
hepatoid adenocarcinoma of the stomach. The results
will aid the recognition of HAS and demonstrate that CT
is useful in the differentiation of HAS from non-HAS.
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INTRODUCTION

Hepatoma is a rare vatriant of adenocarcinoma that can
occur in the stomach. Ishikura ez a/" proposed the term
hepatoid adenocarcinoma of the stomach (HAS) in 1985.
Since that report, there have been subsequent reports
of its clinical manifestation and pathological features”™;
however, few of them concerned computed tomography
(CT) findings of HAS™. This tumor type has poor prog-
nosis; therefore, accurate diagnosis of hepatoid adenocar-
cinoma is very important. In this report, we present the

CT findings of patients with pathologically proved HAS.

CASE REPORT

A computer search of the pathology and medical records
of two institutions between January 2010 and December
2012 revealed six patients with pathologically proven
hepatoid adenocarcinoma of the stomach. Four patients
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Table 1 Clinical Features of hepatoid adenocarcinoma of the

Case/age/sex Location Tumor thickness (cm) AFP staining Serum AFP (ng/mL) Follow-Status
166 F body 8 Positive 1210 Died of at 13 mo
2 63 M body 5 Positive 923 Alive 35 mo
361 M antrum 3.5 NA 2.89 Alive 13 mo
478 M antrum 7 Positive 513 NA

561 M body 7 Positive 60500 Alive 3 mo

6 75 M diffuse 3.2 Positive 281.7 Died of at 3 mo

AFP: Alpha-fetoprotein.

Figure 1 Histopathology of hepatoid carcinoma in gastric primary lesion. A: Case no 4. The tumor comprised a mixture of glandular and hepatoid components
(hematoxylin and eosin staining; original magpnification, x 200); B: Hepatoid areas are outlined by immunopositivity for alpha-fetoprotein.

Table 2 Computed tomography feature of hepatoid adenocarcinoma of the stomach

Case Gross Enhancement arterial portal Delay Lymphadenopathy metastases Pattern phase Phase Phase
appearance

1 Polypoid Heterogeneous 110 HU 112 HU 82 HU + Liver (thrombus)
2 Polypoid Heterogeneous 72 HU 79 HU 76 HU + -

3 Polypoid Heterogeneous 72 HU 80 HU 73 HU + -

4 Polypoid Heterogeneous 81 HU 85 HU 79 HU + -

5 Polypoid Heterogeneous 77 HU 76 HU 70 HU + Liver

6 Diffuse Layered 56 HU 60 HU 58 HU + Liver (thrombus)

had epigastric pain (cases 1-4), and two patients had fa-
tigue and weight loss (cases 5-0).

All patients underwent endoscopy. For all six pa-
tients, histopathological examination of the surgical or
biopsy specimens revealed typical features of hepatoid
adenocarcinoma. Five patients had elevated serum alpha-
fetoprotein (AFP) levels. Five tumors had available path-
ological specimens, all of which showed positive AFP
staining of tumor tissue. Four patients underwent surgery
(total gastrectomy, cases 2-4), except for case 5, who
underwent a palliative operation. The principal clinical
findings, histopathology and laboratory findings are sum-
marized in Table 1. Tumor enhancement patterns were
predominantly heterogeneous (5/6). Mild enhancement
was observed in four cases; and moderate enhancement
was observed in two cases. All six patients had evidence
of lymph node metastasis on CT scans, involving peti-
gastric, paraaortic and hepatoduodenal ligaments. For the
four surgical patients, surgery revealed lymphadenopathy.
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All patients had multiple enlarged lymph nodes.

Liver metastases were observed in three cases. Venous
tumor thrombosis was identified in the left portal veins
around metastatic hepatic masses in two patients (Table 2).

DISCUSSION

Ishikura ez al! proposed the term “hepatoid adenocar-
cinoma of the stomach” for primary gastric carcinomas
characterized histologically by hepatoid differentiation
and the production of large amounts of AFP. AFP pro-
ducing gastric cancer has a higher incidence of liver me-
tastases and poorer prognosis than non-AFP producing
gastric cancer. The incidence of HAS was reported to be
0.3%"".

The pathological appearance of HAS is character-
ized by the presence of both adenocarcinomatous and
hepatoid components (Figure 1). Areas of necrosis and
hemorrhage are often found in the tumor™. Even at the
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Figure 2 Hepatoid adenocarcinoma of the stomach in a 66-year-old female (patient 1). A: Transverse computed tomography (CT) scan showing a large polypoid
tumor (arrow) and moderate heterogeneous enhancement; B: Coronal reformatted CT image demonstrating a large protruding mass with a central ulceration (arrow).
The multiplanar reformations (MPR) image seemed better than the transverse images for morphological features of the tumor. A metastatic hepatic mass was identi-
fied in the left lobe (arrowhead); C: An MPR image showing a slightly enhanced filling defect in the left lobar branch of the portal vein, suggestive of tumor thrombus

(arrow), and an adjacent metastatic lymph node (arrowhead).

Figure 3 Hepatoid adenocarcinoma of the stomach in a 61-year-old male (patient 3). Transverse dynamic contrast-enhanced computed tomography showing an
tumor that is enhanced from the arterial phase to the delayed phase. A: The arterial phase computed tomography scan reveals polypoid lesions at the posterior wall of
the gastric antrum (arrow). The heterogeneous mild enhancement pattern is shown; B and C: The tumor (arrows) is enhanced persistently in the portal phase (B) and

delayed phase (C).

eatly stage, hepatoid adenocarcinoma has an extremely
poor prognosis, because of the frequent occurrence of
liver and /ot lymph node metastases. The survival rate for
HAS is extremely low. The 5-year survival rate in HAS is
11.9% compared with 38.2% in non-HAS".,

The reasons for this poor prognosis are not clearly
understood. One possibility is that hepatoid adenocarci-
noma produces AAT and/or ACT (alpha antitrypsin;/
alpha antichymotrypsin) as well as AFP. AAT and ACT
have immunosuppressive and protease-inhibitory proper-
ties that enhance invasiveness”. Also, AFP has a sup-
pressive effect on lymphocyte transformation!”.

Most patient with HAS show an elevated serum AFP
level, and the serum AFP level decreases rapidly after gas-
trectomy. However, normal serum levels have also been
reported". In our series, one of the six patients with
available serum AFP showed a normal range. Therefore,
definitive diagnosis is made on the basis of histopatho-
logical features of the tumor, including immunohisto-
chemical analysis and is not dependent on whether AFP
is produced. HAS shows different clinicopathological
features and prognosis from non-HAS; there is an urgent
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necessity to distinguish them in clinical practice.

HAS usually presents in eldetly patients. Although
there wete no major symptoms sufficient to allow diag-
nosis of this type of cancer, epigastric pain, weight loss
and general fatigue were the most common symptoms.
A strong male predominance has been reported, with a
male-female ratio of 11:4". In our series of HAS, the
mean age was 67 years and five of the six (83%) patients
were men. HAS tends to form a giant tumor. In our
series, tumors showed a large asymmetrical gastric wall
mass. None of the patients in the present series had a
tumor that was less than 3 cm in size. The result agreed
with that of a previous report, where the average maxi-
mal tumor diameter of HAS was 6.5 cm (range, 1.6-14.0
cm) in 85 HAS cases reported in the literature since 1985
to 1998, The unenhanced CT images for all of our
patients showed that the tumor was isodense compared
with the surrounding gastric wall. The most common ap-
pearance at CT in our seties was a polypoid type (5/6),
which manifested as an intraluminal growing mass. The
use of multiplanar reformations (MPRs) allowed us to
choose an optimal imaging plane to evaluate accurately
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Figure 4 A 75-year-old man with hepatoid adenocarcinoma of the stomach (patient 6). A: Contrast-enhanced computed tomography (CT) scan during the arte-
rial phase shows diffuse bilayered appearance of gastric wall thickening with a mild hyperdense inner layer and a 20 mm hypodense outer layer (arrow); B: Tumor
thrombus is visualized as a mildly enhanced filling defect in the left portal vein (arrow). Lymph node enlargement is present close to left gastric artery trunk, necrotic
foci was identified as metastasis (arrowhead); C: Transverse CT scan showing a slightly peripherally enhanced low-attenuation bulky metastatic liver mass (arrow).
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Figure 5 Time-density curve of gastric lesion and venous tumor thrombus. A: The mean attenuation of the gastric lesion showed a peak in the arterial phase
and persistent enhancement without absolute loss of enhancement in the portal and delayed phases; B: The graph shows a slight enhancement of tumor thrombus
with a similar enhancement pattern to that of hepatoid adenocarcinoma of the stomach. CT: Computed tomography.

the morphological features (Figure 2B and C). The polyp-
oid appearance is rare among the other histological types
of non-HAS advanced gastric carcinoma. Park ez al™ te-
ported that in 62 patients with mucinous or nonmucinous
gastric carcinomas (Figure 3), the most common type of
gross appearance in both carcinomas was the fungating
type, which was confirmed by Lee ¢ al™,

In our series, tumor enhancement patterns were pre-
dominantly heterogeneous (5/6, 83%) »s adjacent non-
tumorous gastric walls.

The results of previous studies!” suggest that the
most common constrast enhancement pattern was ho-
mogeneous in non-mucinous carcinomas and layered in
mucinous carcinomas.

Nevertheless, heterogeneous contrast enhancement
of the asymmetrical thickening was more commonly
seen in HAS than in non-HAS. This may be explained by
HAS having a larger tumor size with high likelihood of
coagulation necrosis and hemorrhagem. The area of low
attenuation on CT images was thought to represent ne-
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crosis and internal hemorrhage.

Liver metastasis is the hallmark of both HAS and gas-
tric cancer. In previous studies™ the incidence of liver
metastasis in the HAS group was significantly higher than
that for non-HAS group (75.6% s 8.9%). HAS with liver
metastasis may closely mimic, and be indistinguishable
from hepatocellular carcinoma (HCC), because HAS and
HCC share numerous clinicopathological features such
as the elevated AFP serum level and their morphological
changes.

The following contributed to excluding the type of
primary HCC on CT images: (1) the presence of a he-
patic tumor in the absence of the risk factors of hepato-
cellular carcinoma, such as cirrhosis in the livet. There is
a close association between liver cirrhosis and HCC; and
(2) typical HCC usually demonstrates intense non-homo-
geneous enhancement seen in the hepatic arterial -domi-
nant phase and contrast washout in the portal venous
phase. Liver metastasis usually showed slightly peripheral
enhancement of low attenuation masses with a bull’s eye-
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like appearance and there was washout of the contrast in
the delayed phase.

In our series, liver metastasis was noted in three pa-
tients; two of them were complicated by portal venous
tumor thrombosis (Figure 2C and Figure 4B). Tumor
thrombi were judged to be present if there were low-at-
tenuation structures in the portal vein system around the
metastatic hepatic masses after administration of contrast
material. Contrast enhancement is necessary to differenti-
ate between neoplastic and non-neoplastic thrombosis.

Tumor thrombosis has been reported to be associated
with primary HCC. Although rare, portal venous throm-
bosis may be the result of an invasive gastric carcinoma.
Aruga et al first reported in 1986 that they had found
three cases of portal venous tumor thrombosis caused by
gastric carcinoma. Lee ef al” reported one case of HAS
complicated by portal venous tumor thrombosis without
hepatic metastasis. The tumor thrombosis was presumed
to have arisen from vascular primary gastric carcinoma,
followed by invasions of portal veins without liver paren-
chymal invasion. In our series, the enhancement of the
filling defect in the portal vein excluded the likelihood of
non-tumorous venous thrombosis (Figure 2C), and the
shapes of the time-density curves were similar for both
the tumor thrombosis and the gastric mass after constrast
enhancement, reflecting indirectly that the intraluminal tu-
mor thrombus originated from hepatoid adenocarcinoma
of the stomach (Figure 5B).

Araki ez /™ concluded that gastric carcinoma should
be considered a possibility in the diagnosis of portal ve-
nous neoplastic thromboses, even if the serum AFP level
is elevated and a liver tumor is identified.

HAS presented a higher incidence of lymphadenopa-
thy than non-NAS advanced gastric carcinoma. In our se-
ries, the incidence of regional lymphadenopathy (6/6) on
CT was 100%; four of six were confirmed by histological
examination. This result agrees with a previous CT report
on HASY whereas in the literatures' ') the incidence
of non-HAS gastric cancer was 12.8%. In addition, CT
imaging showed that all patients had multiple enlarged
lymph nodes in our study.

In conclusion, the morphological appearance of the
enhancement pattern on CT imaging may assist in dis-
tinguishing HAS from other types of advanced gastric
carcinoma.

According to our results, HAS should be considered
in elderly, male patients with presence of CT findings
such as a large polypoid appearance, heterogeneous con-
trast enhancement of the asymmetrical gastric wall thick-
ening, liver metastasis, regional lymphadenopathy and
characteristic increased serum AFP level. In this setting, a
gastric endoscopy should then be performed to rule out
HAS.

COMMENTS

Case characteristics
Six patients (five males and one female; age range 61-78 years; mean age 67.3
years) presented with epigastric pain and general fatigue.
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Clinical diagnosis

Suspected gastric cancer.

Laboratory diagnosis

The serum level of alpha-fetoprotein (AFP) was elevated in four of five patients
(92.3-60500 ng/mL). Five tumors for which pathological specimens were avail-
able showed positive AFP staining of the tumor tissue.

Imaging diagnosis

In the six cases of thickened gastric wall at computed tomography (CT), the
mean wall thickness was 5.6 cm (range, 3.2-8 c¢m). In their series, the most
common appearance of the tumor at CT was the polypoid type mass (5/6),
which manifested as an intraluminal growing mass. Heterogeneity was identi-
fied in all cases. Liver metastases were observed in three cases. Venous tumor
thrombosis was identified in the left portal veins around metastatic hepatic
masses in all six patients. All patients had evidence of lymph node metastasis
on CT scans, involving perigastric, paraaortic and hepatoduodenal ligaments.
For four of the six patients, surgery revealed lymphadenopathy. All liver patients
had multiple enlarged lymph nodes.

Pathological diagnosis

In all six patients, histopathological examination of the surgical or biopsy speci-
mens revealed typical features of hepatoid adenocarcinoma. Five tumors for
which pathological specimens were available showed positive AFP staining of
the tumor tissue.

Treatment
Four patients underwent surgery (total gastrectomy, n = 3; subtotal gastrectomy,
n=1). Their serum AFP levels decreased rapidly after gastrectomy.

Related reports

The CT findings were similar in both hepatoid adenocarcinoma of the stomach
(HAS) and no-HAS gastric cancer. However, HAS shows a preference for the
liver, a tendency toward lymph node metastasis and venous invasion around
primary gastric tumors or metastatic hepatic masses.

Term explanation

AFP is a fetal serum protein produced by fetal and yolk sac cells, and by some
fetal gastrointestinal cells. After birth, the level of the protein in serum rapidly
decreases. However, its level is elevated in patients with hepatocellular carci-
noma. Recently, AFP-producing tumors have been reported in several different
organs, with gastric adenocarcinoma being one of the most common of these
tumors.

Experiences and lessons

HAS has poor prognosis; therefore, accurate diagnosis of HAS is important.
HAS displays some CT findings that are similar to non-HAS advanced gastric
cancer and HAS tends to invade veins and metastasize to the liver. In this it
resembles HCC, which often invades the portal and hepatic veins.

Peer review

This article describes the CT findings of these rare cases of hepatoid adenocar-
cinoma of the stomach, and reviews the literature concerning the clinicopatho-
logical aspects.
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