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Introduction

Alpha-fetoprotein (AFP) is a fetal serum protein pro-
duced by fetal liver and yolk sac cells, and by some fetal
gastrointestinal cells [1]. After birth, the level of the
protein in serum rapidly decreases. However, its level is
elevated in patients with hepatocellular carcinoma and
in those with noncancerous liver diseases associated
with liver regeneration, such as cirrhosis and hepatitis
[2–6]. Recently, AFP-producing tumors have been
reported in several different organs [7–13], with gastric
adenocarcinoma being one of the most common of
these tumors [14]. Since the first report of AFP-
producing gastric carcinoma by Bourreille et al. [15],
other cases have been described, and the incidence is
reported to be 1.3%–15% of all gastric carcinomas [16–
20]. Kodama et al. [21] described two histologic types of
AFP-producing gastric carcinoma. Later, Ishikura et al.
[22,23] proposed the term “hepatoid adenocarcinoma
of the stomach” for primary gastric carcinomas that are
characterized by both hepatoid differentiation and the
production of large amounts of AFP. This type of tumor
is a relatively rare gastric carcinoma, and is recognized
as having a poor prognosis, even if the tumor is diag-
nosed at an early stage [24]. In this report, we describe
a rare case of hepatoid adenocarcinoma of the stomach,
with a review of the literature and investigation of the
clinical features.

Case report

A 67-year-old Japanese man consulted a local
doctor because of a 2-month history of general
fatigue. Upper gastrointestinal radiological studies
suggested gastric cancer (Fig. 1A). He was referred to
our hospital on February 9, 2000, for further examina-
tion. His medical history included hypertension and
diabetes.

Abstract
Although gastric cancer occurs frequently in Japan, few cases
of hepatoid adenocarcinoma, a cancer with an extremely poor
prognosis, have been reported. Here, we describe a 67-year-
old Japanese man referred to our hospital with suspected
gastric cancer. Gastrointestinal fiberscopy revealed an el-
evated lesion with a central depression on the lesser curvature,
extending from the antrum to the body of the stomach. On the
preoperative examinations, abdominal computed tomography
scan, magnetic resonance imaging, and abdominal ultrasonog-
raphy revealed multiple metastases to the liver and no
cirrhotic change. The serum level of alpha-fetoprotein (AFP)
was markedly elevated (10 084 ng/ml). After a diagnosis of
AFP-producing gastric cancer with multiple liver metastases
was made, total gastrectomy, without liver resection, was
performed. Microscopically, the tumor showed two main
histological features. The main part of the tumor resembled
moderately differentiated hepatocellular carcinoma, and the
rest showed fetal-type adenocarcinoma. Some parts of the
hepatoma-like lesion showed periodic acid-Schiff (PAS)-
positive granules. Furthermore, the tumor showed diffuse im-
munohistochemical positivity for AFP, alpha-1 antitrypsin,
and alpha-1 antichymotrypsin. According to these histopatho-
logical findings, the tumor was diagnosed as hepatoid adeno-
carcinoma of the stomach. Although anastomotic leakage
occurred postoperatively and the liver metastases have in-
creased in size, the patient remains alive 11 months after the
operation. Because of the poor prognosis for this histological
type of tumor, accurate diagnosis of hepatoid adenocarcinoma
is important, and long-term follow-up is required. We describe
this rare case of hepatoid adenocarcinoma of the stomach, and
review the literature concerning the clinicopathological
aspects.

Key words Gastric cancer · Hepatoid adenocarcinoma ·
Alpha-fetoprotein-producing cancer · Stomach

Offprint requests to: S. Inagawa, Department of Surgery,
Tsukuba Medical Center Hospital, 1-3-1 Amakubo, Tsukuba,
Ibaraki 305-8558, Japan
Received: January 9, 2001 / Accepted: March 13, 2001



44 S. Inagawa et al.: Hepatoid adenocarcinoma of the stomach

On physical examination, anemic conjunctiva was
detected. Results of the physical examinations were
unremarkable. Hematological investigations revealed
anemia (hemoglobin [Hb], 7.6g/dl; hematocrit [Ht],
26.2%). Results of other laboratory tests, including liver
function tests, were all within normal limits. The serum
level of AFP was elevated (10084ng/ml), but the levels
of carbohydrate antigen 19-9 (CA19-9) and carcino-
embryonic antigen (CEA) were within normal limits.
Hepatitis B surface antigen and antibody, and hepatitis
C antibody, were all negative. Endoscopy (Fig. 1B)
revealed an elevated tumor, with foci of necrosis and
hemorrhage, at the lesser curvature, extending from
the antrum to the body of the stomach. The tumor was
classified macroscopically as type 5, according to the
general rules of the Japanese Gastric Cancer Associa-
tion (JGCA) [25]. Gastric biopsy revealed moderately-
to-poorly differentiated adenocarcinoma. Abdominal
computed tomography (CT) scan, ultrasonography, and
magnetic resonance imaging (MRI) showed thickening
of the posterior wall of the stomach, lymph node swell-
ing around the left gastric artery and common hepatic
artery, and a 7.0-cm cyst in the upper pole of the right
kidney. Tumor infiltration to the pancreas was not
evident. Multiple solid lesions, highly suggestive of me-
tastasis from gastric cancer, were revealed in the liver
(Fig. 2), but no cirrhotic change was observed. A diagno-
sis of AFP-producing gastric cancer with multiple liver
metastases was made, and total gastrectomy with lymph
node dissection was performed, on February 18, 2000.

At the operation, neither fibrotic change nor cirrhosis
was seen in the liver. Because of the multiple me-
tastases, liver resection was not performed. The surgi-
cally resected specimen showed an elevated tumor,
8.5cm in maximal diameter, with central ulceration and
surface erosion, involving the antrum and body, from
the lesser curvature to the posterior-wall. There was
a polypoid tumorous component in the posterior-wall
side of the lesion (Fig. 3A). The tumor was classified
as type 5, according to the general rules of the JGCA.

Fig. 1. A Upper gastrointestinal radiological study, showing an elevated tumor at the lesser curvature, extending from the antrum
to the body of the stomach. B Gastroduodenal fiberscopy reveals an elevated tumor, with central depression and erosion, at the
lesser curvature of the antrum

Fig. 2. Magnetic resonance imaging (MRI) scan of the liver,
showing multiple solid low-intensity lesions in the left lobe of
the liver (arrows)
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The cut surface showed a slightly grayish-white tumor
infiltrating to at least the muscularis propria (Fig. 3B).
Areas of coagulation necrosis were seen in the tumor.
Grossly, the remainder of the resected stomach ap-
peared unremarkable. Three lymph nodes on the lesser
curvature and one lymph node on the greater curvature
showed massive swelling.

Light microscopic examination showed that tumor
invasion was mainly limited to the area from the mucosa
to the proper muscle layer, although invasion to the
subserosal layer was evident in some areas. The tumor
showed three types of histology. The major part, com-
posed of large polygonal cells with abundant eosino-
philic cytoplasm separated by fibrous stroma, arranged
in a trabecular pattern, resembled moderately differen-
tiated hepatocellular carcinoma (Fig. 4A). One of the
other parts showed moderately differentiated fetal-type
adenocarcinoma with clear cell foci, and also showed
large-cell transformation (Fig. 4B), while an area of
common-type adenocarcinoma was seen in less than
10% of the whole tumor. Coagulation necrosis was seen
in many areas of the tumor nodules. Prominent intra-
vascular proliferation of hepatoid tumor cells, which
sometimes formed tumor thrombi, was frequently ob-
served. Neither a reticular pattern nor Schiller-Duval
bodies were found in the tumor. Occasional cells in both
the hepatoid and fetal-type components had intracyto-

plasmic hyaline globules, which were stained with PAS
and resistant to diastase digestion. Despite further de-
tailed study by light microscopy, bile secretion was not
observed. Immunohistochemistry showed that both the
hepatocellular carcinoma-like cells and fetal-type ad-
enocarcinoma cells were diffusely positive for AFP (Fig.
5). Furthermore, alpha-1 antitrypsin (AAT) and alpha-
1 antichymotripsin (ACT) were focally positive in the
hepatoid areas. Specific staining for CEA was focally
demonstrated in the peripheral adenocarcinomatous
area. Ki-67 expression in the tumor cell nuclei was
markedly elevated (Ki-67 labeling index, 60.2%). On
the basis of these pathologic and immunohistochemical
findings, the tumor was diagnosed as hepatoid adeno-
carcinoma of the stomach. There were cancer me-
tastases in 4 of the 73 lymph nodes histologically
examined from the lesser curvature and near the com-
mon hepatic artery. The tumor was diagnosed as stage
IV (ss, ly2, v3, n2, H1, M0) according to the general
rules of the JGCA [25].

Postoperatively, anastomotic leakage occurred at the
esophagojejunostomy site, but it was controlled by the
injection of fibrin adhesive into the area surrounding
the anastomosis. The patient was then treated orally
with an anticancer drug (1M tegafur–0.4M gimestat-
1M ostat potassium, TS-1). Although the serum AFP
level decreased to 6.2ng/ml within 2 months, it has
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Fig. 3. A Macroscopic appearance of the resected stomach, showing an
elevated polypoid tumor extending from the antrum to the body. B Cut
surface of the resected stomach reveals a grayish-white tumor in the
gastric wall, which infiltrates into the subserosa
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Table 1. Summary of patients with hepatoid adenocarcinoma of the stomach

Tumor marker

Number of Age AFP PIVKA-II CEA
Author Year patients (years) Sex Chief complaints Location (ng/ml) (U/ml) (ng/ml)

Ishikura et al. [22] 1985 1 63 M Fatigue L 27 000 NA 5
Ishikura et al. [23] 1986 6 67 M NA U 4 730 NA 0.2

48 M NA Whole 6 400 NA NA
59 F NA L 700 000 NA NA
77 F NA L 10 600 NA 3.6
44 F NA L 12 000 NA NA
68 M NA L 10 000 NA 10.0

Ebihara et al. [30] 1987 1 70 M Nausea M 2 888 NA 1.4
Ishikura et al. [31] 1987 2 48 F NA U 2 780 NA 1.5

65 F NA L 8 000 NA NA
Yamada et al. [32] 1987 1 72 M Fatigue L 553 888 NA 9.1

Watanabe et al. [33] 1988 1 63 M Epigastric pain LM 12 240 NA 0.3
Ohashi et al. [34] 1988 1 76 M Fatigue L 1 896.9 NA 1.0
Yamagiwa [35] 1988 1 55 M Edema U1 6.18 NA 10.4
Li [36] 1989 1 57 M Abdominal mass, L 652.8 NA NA

anorexia
Matias-Guiu et al. [37] 1989 1 54 F Gastrointestinal L NA NA NA

bleeding
Takeuchi et al. [38] 1989 1 63 M Fatigue U 37 000 NA 1.0
Miyake et al. [39] 1989 1 71 M Epigastric pain ML 35 000 NA Normal
Caruso [40] 1991 1 75 F Epigastric pain, L NA NA NA

BW loss
Chang et al. [24] 1991 3 62 F Epigastric pain M 146 NA NA

59 M AFP increase L 4 800 NA NA

65 M Epigastric pain L ,1 NA NA
Votte et al. [41] 1991 1 67 NA NA NA 13 245 NA NA
Kudo et al. [42] 1992 1 56 M Back pain L 2 810 2.45 3.2
de Lorimier et al. [43] 1993 1 54 M Abdominal pain, Whole NA NA NA

BW loss
Kanda et al. [44] 1993 1 71 F Abdominal mass L 3 560 NA Normal
Motoyama et al. [26] 1993 7 58 M NA L 16 000 NA NA

46 F Epigastric pain L 14 660 NA Normal
54 M NA LM 4 587 NA NA
72 F NA LM 4 110 NA NA
87 M NA LM 2 742 NA NA
54 M NA L 775 NA NA
65 M NA M 155 NA NA

Nagai et al. [28] 1993 15 64.9 (52–82) M,10; F,5 L,8; M,6; 9/9 NA NA
U,1; High

13 63.0 (45–76) M,8; F,5 L,9; M,2; 0/3 NA NA
U,2

Matsunou et al. [45] 1994 1 57 M None M 371.7 NA 3.2
Aoki et al. [46] 1994 1 58 M Melena, appetite loss M 22 000 NA NA

Aizawa et al. [47] 1994 3 58 M NA L 16 000 NA NA
46 F NA L 14 660 NA NA
54 M NA L 4 587 NA NA

Ihling et al. [48] 1995 1 64 NA Bloated stomach L 79.12 NA NA

Petrella et al. [49] 1995 1 87 M Anorexia, BW loss L NA NA NA
Morinaga and 1996 1 62 M BW loss, abdominal L 506 700 NA 5.2

Takahashi [50] distension
Sugawara et al. [51] 1996 1 58 M None L 368 NA 3.3
Lorenzi et al. [52] 1996 1 62 M Fatigue, BW loss, M 5 596 NA 2.5

epigastric pain
Ueda et al. [53] 1996 1 72 M Fatigue M 39 300 .50 3.2
Roberts et al. [54] 1997 1 78 M Unable to swallow L 2 493 NA 1.3
Ishikura et al. [55] 1997 3 66 M NA L ,5 NA NA

62 M NA L 462 000 NA 63.3
69 M NA NA NA NA NA

Ejima et al. [56] 1997 2 70 M Epigastric pain M 350 NA ,1.0
65 M Fatigue M 4 840 NA 17.3

Nomura et al. [57] 1997 1 66 F Upper abdominal pain M 2 376 NA NA
Foschini et al. [58] 1998 1 80 F NA L NA NA NA
Rassidakis et al. [59] 1998 1 48 M Anemia, BW loss, M NA NA NA

melena
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Treatment

CA19-9 Macroscopic Size Outcome
(U/ml) types Operation Chemotherapy (cm) Bile Depth3 Metastasis (months)

NA 1 TG, LR NA 8.0 3 9.0 3 3.0 — ss li, ln, lu
NA 2 NA NA 6.0 3 6.0 — NA li, ln, lu, p
NA 2 NA NA 12 3 12 — NA None 6 Patients died
NA 2 NA NA 5.0 3 4.5 1 NA li of the
NA 2 NA NA 7.0 3 7.0 — NA li, ln tumors
NA 3 NA NA 7.0 3 7.0 — NA None
NA 2 NA NA 7.0 3 5.0 — NA li, ln, panc
NA 3 None 5-FU, MMCa 8.5 3 5.5 — se li, ln, panc 8, Died
NA Early NA NA 4.0 3 4.0 — Early None NA
NA 3 NA NA 3.0 3 3.0 — li NA
5.2 3 None Tegafur, 7.0 3 7.0 1 se li, ln, lu 3, Died

Adriamycin, MMCa

17.0 3 TG NA NA ss ln 6, Died
,7 2 STG MMC, UFTa 4.0 3 3.8 NA mp ln 12, Alive
NA 1 TG NA 3.0 3 3.0 NA mp None NA
NA NA None NA 14 3 13 3 0.8 NA Advanced li Died

NA 2 or 3 GR None 9.0 — ss ln 16, Died

13 1 TG MMC, 5-FU, Ara-ca 11 3 7.0 3 4.0 — ss None 120, Alive
470 3 None doa [unknown] NA NA Advanced ln 1.5, Died
NA 2 PG NA 6.0 — ss ln 20, Died

NA IIa PG MMC, ADMb 4.3 3 2.3 NA sm li, ln 10, Died
NA IIc PG Cisplatin, MMC, 1.6 3 1.2 NA sm li, ln 24, Died

5-FU, ADMb

NA IIa PG, LR Tegafurc 4.5 3 3.3 NA sm li, ln 22, Died
NA NA NA NA NA NA NA li NA
NA IIc STG NA 6.5 3 4.5 NA sm ln 17, Alive
NA NA TG, LR NA NA NA ss li, ln, om 18, Died

Normal 2 DG 5-FU, Cisplatina 5.4 3 4.7 se Meso colon 6, Alive
NA 2 NA NA 5.5 3 4.0 — ss ln 60, Alive
Normal 2 STG UFTd 4.5 3 3.7 — mp li, ln, lu 14, Died
NA 2 NA NA 7.5 3 6.5 — se ln 12, Alive
NA 2 NA NA 6.5 3 4.0 — ss li, ln 18, Died
NA 2 NA NA 6.5 3 6.2 — ss li, ln 20, Died
NA 2 NA NA 5.0 3 0.5 — ss li 12, Died
NA 2 NA NA 5.0 3 4.5 — ss li, ln 40, Died
NA NA NA 5.2 (2–10) Early 5; ln,12;

none, 3 advanced 10 li,3;
NA NA 7.5 [2.5–13] Early 0; ln,8;

advanced 13 li,5; none 3
NA IIa1c PG None 3.2 3 2.5 NA Early None 39, Alive
NA 1 TG, LR MAC-VDa 7.0 3 10 3 2.2 NA se li, ln 3, Died

ADM, lipiodolb

NA NA NA NA 5.5 3 4.0 NA NA ln 96, Alive
NA NA NA NA 4.5 3 3.7 NA NA li, ln 7, Died
NA NA NA NA 7.5 3 6.5 NA NA ln 8, Alive
NA 2 or 3 DG 5-FU, farmorubicin, 10 NA se ln, om 12, Died

leucovorina 1rad1
NA Polypoid STG NA 5.0 — se None 6, Died
NA 2 None None 7.2 3 4.5 — mp li, ln, om 1.3, Died

NA IIa1c STG None 2.8 3 1.7 1 sm ln 12, Alive
10 NA STG 5-FU, ADM, MMCa 5.0 NA se li, ln 26, Died

NA 1 None Epirubicin, lipiodolb 12 3 10 3 8.0 1 se li, ln 5, Died
7.0 NA STG NA 4.0 3 3.0 3 2.0 1 se ln 12, Alive
NA 3 TG, LR None NA NA ss li, ln 13, Alive
NA 1 None NA NA — ss li, lu 1, Died
NA NA None NA NA NA NA li Died
9.5 1 TG NA 8.0 3 7.0 3 3.0 — se li, ln 3, Died
444.5 3 None NA 3.0 3 3.0 3 2.5 — se li, ln, lu, p 3, Died
NA 3 PG 5-FU, CDDPa 10 3 10 NA ss ln 3, Alive
NA Polypoid NA NA 10.0 — NA NA NA
NA 3 TG Doxorubicin, MMC, 7.0 3 5.5 NA Whole layer ln 12, Alive

5-Fua1rad2
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Fig. 5. Immunohistochemical staining for alpha-fetoprotein
(AFP) shows diffuse positivity in the hepatoid areas. 3200

increased again to 22.5ng/ml. Careful follow-up of this
patient has revealed growth of the liver metastases, but
the patient remains alive 11 months after the operation.

Discussion

AFP is an oncofetal glycoprotein produced mainly in
the fetal liver and the yolk sac and, to a small extent, in
the fetal gastrointestinal tract [1]. The highest serum
levels occur between weeks 12 and 15 of gestation.
After birth, the protein level in the serum rapidly
decreases. However, under pathologic conditions, AFP
is detected in the serum of adults with hepatocellular
carcinoma, those with yolk sac tumors, and those
with noncancerous liver disease associated with liver
regeneration, such as cirrhosis and hepatitis [2–6]. AFP-
Producing malignant tumors have been reported in sev-
eral organs; for example, the lung [7,8], pancreas [9,10],

Table 1. continued

Tumor marker

Number of Age AFP PIVKA-II CEA
Author Year patients (years) Sex Chief complaints Location (ng/ml) (U/ml) (ng/ml)

Nemoto et al. [60] 1998 1 62 M Epigastric discomfort M 9 554 NA 117

Kang and Kim [61] 1998 1 55 F Epigastric discomfort M 630 NA NA
Suzuki et al. [62] 1999 1 73 M Epigastric pain ML 296.8 NA 3.2
Present patient 1 67 M Fatigue LM 10 084 NA 6

Macroscopic type and the depth are according to the Japanese classification of gastric carcinoma [25]
NA, details not available; BW, body weight; U, upper-third portion; M, middle-third portion; L, lower-third portion; U1, remnant stomach; TG,
total gastrectomy; STG, subtotal gastrectomy; DG, distal gastrectomy; PG, partial gastrectomy; GR, gastric resection; LR, liver resection; li, liver;
ln, lymph nodes; lu, lung; p, peritoneum; panc, pancreas; om, omentum; 5-FU, 5-fluorouracil; MMC, mitomycin C; ADM, adriamycin; AFP,
alpha-fetoprotein; PIVKA-II, des-γ-carboxy prothrombin; CEA, carcinoembryonic antigen; CA 19-9, carbohydrate artigen 19-9; TS-1, 1M
tegafur–0.4M gimestat-1M ostat potassium; CDDP, cisplatin; 5’DFUR, 59-deoxy-5-fluorouridine; UFT, tegafur uracil; rad1, intraoperative
radiation therapy; rad2, postoperative radiation therapy; died, died of the disease

Fig. 4. A The major part of the tumor was composed of cords
of polygonal cells with voluminous nuclei and prominent
nucleoli, and resembled moderately differentiated hepato-
cellular carcinoma; B the minor part of the tumor, showing
fetal-type adenocarcinoma with clear cell cytoplasm. A and B
H&E, 3100

A

B
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colon [11], bladder [12], and ovary [13]. The stomach is
one of the most common sites affected by these tumors,
and the first such case was described by Bourreille et al.
in 1970 [15]. The reported incidence of AFP-producing
gastric carcinoma has been 1.3%–15% of all gastric
carcinomas [16–20].

Kodama et al. [21] described two histologic types of
AFP-producing gastric carcinoma, based on immuno-
histochemical staining; a medullary type, characterized
by polygonal cells arranged in solid nests or sheets,
with scattered large pleomorphic or multinucleated
giant cells, and a well differentiated papillary or tubular
type with clear cytoplasm. The two types sometimes
coexisted in a single tumor. Ishikura et al. [22,23]
proposed the term “hepatoid adenocarcinoma of the
stomach” for primary gastric carcinomas characterized
histologically by hepatoid differentiation and the pro-
duction of large amounts of AFP. Motoyama et al. [26]
reported that hepatoid adenocarcinoma was the most
frequently observed histological type of AFP-producing
gastric cancer. To discriminate between hepatoid ad-
enocarcinoma and nonhepatoid adenocarcinoma of
the stomach, the measurement of AFP isoforms is also
useful, and the AFP level in the serum of patients
with hepatoid adenocarcinona shows a liver-type bind-
ing pattern with the lectin concanavalin A (Con-A)
[23]. However, Ooi et al. [27] reported that this was
not significant, because such a liver-type binding
pattern was detected in only 20% of AFP-producing
tumors.

On the other hand, Nagai et al. [28] noted that the
diagnosis of hepatoid adenocarcinoma of the stomach
was not dependent on whether AFP was produced,
and considered that diagnosis was better based on the
recognition of the characteristic histologic features.
They reported that the presence of PAS-positive and
diastase-resistant intracytoplasmic eosinophilic glob-
ules, and immunohistochemical positivity for AAT,

ACT, and bile (which is shown in hepatocellular
carcinoma) supported the diagnosis, even though these
findings were nonspecific.

Furthermore, there is sometimes confusion about
whether hepatoid carcinoma originates from the stom-
ach or the liver, because most patients show multiple
liver metastasis preoperatively. Our patient’s tumor was
believed to have originated from hepatoid adenocarci-
noma of the stomach, because his serum AFP level
decreased rapidly after gastrectomy (although this level
has again been increasing) and the liver tumor was not
resected. This rapid decrease was probably due to mass
reduction by surgery, while the postoperative chemo-
therapy with TS-1 may be relatively effective for the
suppression of tumor growth. Furthermore, although
the size of the liver tumors has increased, the patient’s
serum CEA level was not increased just before and after
surgery. Additionally, most primary liver cancers in Ja-
pan have a background of cirrhosis or fibrosis in the non-
cancerous portion of the liver [29]. However, our patient
was negative for hepatitis B surface antigen and anti-
body, and for hepatitis C antibody, and no cirrhosis or
fibrosis was seen in the noncancerous part of the liver.

In the literature, 85 cases described by the term
“hepatoid adenocarcinoma of the stomach” have been
reported, including the present case (Table 1 [22,23,24,
26,28,30–62]). The average age of the patients was 63.5
years (range, 44–87 years), and the male-to-female ratio
was 58 :25 (the sex was not stated for 2 patients). In
most of these patients, the tumors occurred mainly at
the antrum (60.2%). The average serum AFP level was
51130.1ng/ml (range, less than 1.0–700000ng/ml); that
is, much higher than normal. Although there were no
major symptoms sufficient to allow diagnosis of this
type of cancer, epigastric pain and general fatigue, be-
cause of anemia, were the most common symptoms.
The average maximal tumor diameter was 6.5cm
(range, 1.6–14.0cm). Early-stage cancer was seen in

Treatment

CA19-9 Macroscopic Size Outcome
(U/ml) types Operation Chemotherapy (cm) Bile Depth3 Metastasis (months)

NA 3 DG 5-FU, CDDPa NA NA se li, ln 25, Died
1epirubicin, MMCb

NA NA TG None 4.0 3 4.0 — ss ln 7, Alive
NA 5 DG 5-FUb 8.0 3 8.0 — se li, ln 50, Alive
4 5 TG TS-1 8.5 3 8.5 — ss li, ln 8, Alive

a Systemic chemotherapy
b Intra-arterial chemotherapy
c Oral chemotherapy
d Various kinds of anticancer drug were given, i.e., MAC-VD,
MMC1ADM1CDDP15’DFUR
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only 11 patients; the others were advanced stage. Al-
though type 1 and type 5 tumors were reported, the
tumors in about two-thirds of the 47 patients with
clearly described gross findings (29 patients; 61.7%)
were classified as type 2 or 3. In addition, coagulation
necrosis was frequently observed. In most of the re-
ported patients, metastases to the liver and/or lymph
nodes were detected preoperatively. Bile secretion was
reported in only 4 patients, whereas this is a common
feature in hepatocellular carcinoma. Furthermore, most
of the patients died within 2 years of surgery, despite
systemic chemotherapy having been administered in
several patients. These reports suggest that even early-
stage hepatoid adenocarcinoma has an extremely poor
prognosis, because of the frequent occurrence of liver
and/or lymph node metastases [24,26,28].

However, the reasons for the poor prognosis
are not clearly understood. Nagai et al. [28] reported
that hepatoid adenocarcinoma had a poor prognosis
compared with that for AFP-producing nonhepatoid
adenocarcinoma. One possibility is that hepatoid
adenocarcinoma produces AAT and/or ACT as well
as AFP. AAT and ACT have immunosuppressive and
protease-inhibitory properties that enhance invasive-
ness [63,64]. Also, AFP has a suppressive effect on lym-
phocyte transformation [65]. In addition, Koide et al.
[66] have reported that AFP-producing gastric cancer
has high proliferative activity, weak apoptosis, and rich
neovascularization. Compared with findings in previous
reports [66,67], Ki-67 expression—which is associated
with proliferative activity and tumor progression [68]—
was extremely marked in our patient. Furthermore,
these tumors are known to be resistant to chemotherapy
[69].

Because of the extremely poor prognosis of hepatoid
adenocarcinoma of the stomach, it is important to en-
sure that the diagnosis is accurate. Furthermore, as
Chang et al. [24] have reported, even if no metastasis is
present preoperatively, liver metastasis can occur within
a year after surgery, and, thus, close observation and
long-term follow-up of patients are required. However,
several patients for whom chemotherapy was effective
have been reported [34,38,60,62]. Therefore, even if
hepatoid adenocarcinoma is diagnosed, curative resec-
tion and further chemotherapy are recommended.
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