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CASE REPORT
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Abstract Hepatoid adenocarcinoma of the stomach
(HAS) is a rare distinct variant of gastric carcinoma with
earlier metastases and worse prognosis compared to the
more common intestinal types. It is often misdiagnosed as
hepatocellular carcinoma, especially when primary HAS is
insignificantly anatomically abnormal, produces high
alpha-fetoprotein and develops early liver metastasis. In
this case we show the significance of dual-time-point '®F-
fluorodeoxyglucose positron emission tomography (PET)/
computed tomography (CT) in accurately diagnosing and
staging HAS.
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Introduction

Hepatoid adenocarcinoma is a rare primary extra hepatic
adenocarcinoma with similar morphology, immunohisto-
chemistry, and behavior to those of hepatocellular carci-
noma, mostly characterizing with the high level of serum
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alpha-fetoprotein (AFP) [1]. It is aggressive with early
metastases and poor prognosis [2]. Stomach and ovary are
the most common sites in which the hepatoid adenocarci-
nomas have been diagnosed [3].

Hepatoid adenocarcinoma of the stomach (HAS) is a
distinct variant of gastric carcinoma with worse prognosis
compared to the more common types of gastric adenocar-
cinoma. HASis often misdiagnosed as hepatocellular car-
cinoma because it usually produces extremely high AFP
and develops early liver metastasis [4]. To the best of our
knowledge, there is no literature which reports the signif-
icance of dual-time-point '*F-fluorodeoxyglucose (FDG)
positron emission tomography (PET)/computed tomogra-
phy (CT) imaging in accurately diagnosing and staging
HAS.

Case report

A 73-year-old man presented with upper abdominal pain
for 2 years. The serum AFP level was extremely high
(9,186 pg/l), but other tumor markers, including carcino-
embryonic antigen (CEA), carbohydrate antigen (CA)
19-9, and CA 125, were all within the normal range. The
primary hepatocellular carcinoma was concerned although
there was no medical history of hepatitis or cirrhosis.
Multi-phase contrast-enhanced computed tomography
(CT) of the abdomen demonstrated multiple enlarged
abdominal lymph nodes, but no lesion was found in the
liver.

Whole body PET/CT (Discovery LS, GE Healthcare,
Milwaukee, WI) scanning was performed 60 minutes after
intravenous injection of 389 MBq (10.5 mCi) BE_FDG to
explore the primary tumor and evaluate the disease extent.
The enlarged abdominal lymph nodes showed intense FDG
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Fig. 1 Abdominal CT and PET/CT image of 73-year-old male
patient with extremely high AFP-producing hepatoid adenocarcinoma
of the stomach. a—d Transverse PET/CT fusion and CT images
showing high FDG accumulation in the enlarged lymph nodes at the
hepatic portal (white arrows) and the mesenteric root (white
arrowheads). e, f Transverse PET/CT fusion and CT images clearly

accumulations at the hepatic portal (white arrows, Fig. la,
b, g) and the mesenteric root (white arrowheads, Fig. 1c, d,
g). No abnormal FDG uptake was found in the liver. In
addition, a clearly intense focal FDG uptake was detected
in the gastric antrum (red arrows, Fig. le, g) without sig-
nificant anatomic abnormality in the CT images (Fig. 1f).
Although the use of CT for accurate anatomic correlation
of areas with increased FDG uptake on the PET/CT images
leads to a significant reduction of false positive findings,
small focal FDG uptake in the gastric antrum may still be
the source of false positive reports, such as those caused by
physiological accumulation. Therefore, a second PET/CT
scan of the abdomen was carried out 1 h later to confirm
the findings. The maximum standard uptake value
(SUV 1ax) of the gastric antrum increased from 5.0 in first
scan to 5.4 at the later time-point PET/CT image, and the
SUV ,ax of abdominal lymph nodes increased from 7.8 and
5.1 t0 9.7 and 6.8, respectively, suggesting primary gastric
malignancy with loco-regional lymph node metastases.
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show small intense focal FDG uptake in the gastric antrum (red
arrows). g Whole-body FDG PET left anterior oblique maximum
intensity projection image showed that the hypermetabolic lesion in
the gastric antrum (red arrow) was surrounded by several enlarged
hypermetabolic lymph nodes (white arrow and arrowhead). No other
abnormal FDG uptake was noticeable

Consequently, a gastroscopy was performed and a 2-cm
ulcerating mass was found at the gastric antrum. A biopsy
was performed and the diagnosis of HAS was confirmed
with AFP-positive histopathological findings, as the AFP-
positive signals were found in the tumor cell cytoplasm in
the hepatoid differentiated region of the tumor tissue
(Fig. 2a). The treatment was discussed and carried out by a
multidiscipline team. The patient received two cycles of
neoadjuvant chemotherapy with paclitaxel and tegafur and
oteracil potassium sustained capsules (S-1) and radiother-
apy to the primary cancer and regional lymph node
(45 Gy). Then radical surgery was performed. Postopera-
tive pathology found significant treatment reactions such as
histocyte and lymphocyte infiltration. A few adenocarci-
noma cells were found in the submucosa and muscularis
mucosae (Fig. 2b). Metastases were found in 4 of 6
regional lymph nodes. The pathological stage was defined
as T2N1MO. Six cycles of adjuvant chemotherapy with
FOLFOX4 (oxaliplatin, leucovorin and 5-Fu) were
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Fig. 2 Histopathological diagnosis of the HAS. a AFP immunohis-
tochemical staining showed strong signals of AFP (brown) in the
cytoplasm of the tumor cells with “hepatocellular differentiation”.
b Surgical pathological findings. A few adenocarcinoma cells were
found in the submucosa and muscularis mucosae. (magnification
x200)

administered. The patient was followed-up routinely and
has survived for 16 months without local recurrence and
distant metastasis till last follow-up.

Discussion

HAS was first described in 1985, characterizing with
hepatoid differentiation and extremely high serum AFP
levels [5]. Since then, cases of hepatoid adenocarcinoma of
the uterus, ovary, pancreas, lung, colon and rectum, kidney,
urinary bladder, esophagus, papilla of Vater, gallbladder,
adrenal gland, vagina, and testicle have been documented
[1]. The incidence of HAS reported in the literature ranged
from 1.3 to 15 % in all gastric malignancies [3, 6, 7]. All
the reported cases have occurred in elder adults (mean age
63 years, range 44-87 years), with a 2:1 male predomi-
nance. Epigastric dull pain, abdominal distention, and

melena are the most common symptoms, but none of these
is specific.

HAS is a distinct variant of gastric carcinoma with earlier
liver metastases and worse prognosis. The 5-year survival
rate of HAS is only 11.9 %: much lower than that of other
gastric carcinomas (38.2 %) [3]. Most of the tumors have
spread beyond the stomach at surgical resection. Lymph
nodes and liver are the most common sites of metastatic
disease. The serum AFP levels are often significantly
increased (mean level 51,130.1 pg/l, range 1-700,000 pg/l)
in most HAS patients at the initial examination [7]. Since
lymph node and liver metastases could be the first clinical
manifestation, in combination with the high AFP level, HAS
may be misdiagnosed as a primary hepatocellular carci-
noma. CT is of little value for the diagnosis of HAS, espe-
cially when there is no significant anatomic abnormality at
the primary tumor site, as shown in the presented case.
However, it is useful for the detection of lymph node
metastases. As shown at the present case, FDG PET/CT scan
is valuable in diagnosis and staging for HAS.

Multiple reports have shown that dual-time-point FDG
PET/CT has a potential role in differentiating malignant
tumors from structures with physiological uptake and
inflammatory accumulation [8—10]. Normally, FDG uptake
in the malignant primary tumor and lymph node metastases
increases from the first to the second scan, whereas the
FDG uptake in infectious lesions is essentially stable over
time or slightly declines, and structures with physiological
uptake may disappear or show decreased FDG uptake.

In conclusion, it should be kept in mind that gastric focal
FDG accumulation could be hepatoid adenocarcinoma of
the stomach when the patient has multiple abdominal
lymph node metastases and/or liver metastasis accompa-
nied by a high AFP level. Dual-time-point FDG PET/CT
imaging is necessary for further differentiating malignant
tumors from physiological gastric activity or inflammatory

processes. It should be the basis for successful
management.
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