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CASE REPORT
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o-Fetoprotein-producing gastric carcinoma presenting focal
hepatoid differentiation in metastatic lymph nodes
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Abstract Hepatoid adenocarcinoma (HA) is a rare vanposed the term hepatoid adenocarcinoma of the stomach,
ant of adenocarcinoma of the stomach, which is clinicathich was defined as a variant of gastric carcinoma in
ly characterized by increased level of serarfetopro- which both adenocarcinomatous and hepatoid areas are
tein(AFP) and poor prognosis. Microscopic findings irconfirmed microscopically. Cumulative series [5-8] have
clude both adenocarcinomatous and hepatoid elemestswn that hepatoid adenocarcinomas of the stomach has
A case of gastric adenocarcinoma with focal hepat@dstrong tendency to lymphatic and venous invasion and
differentiation confined within the metastatic lympliver metastasis, and even early gastric cancers are
nodes occurred in a 55-year-old woman, who develogatwn to have a poor prognosis [7]. Microscopically, he-
an advanced gastric carcinoma composed entirely opatoid adenocarcinoma of the stomach is diagnosed by
typical papillo-tubular adenocarcinoma. Metastatic tdemonstration of hepatoid areas, which are histologically
mors were present in 8 of 13 perigastric lymph nodesmilar to hepatocellular carcinoma of any subtype.
and 3 of these showed medullary and trabecular tumélowever, the diagnosis is often missed without aware-
growth reminiscent of hepatocellular carcinoma with immess that hepatoid areas are usually found in the deeper
munohistochemical positivity for AFP. Preoperative sparts of the tumours and/or in metastatic lymph nodes. In
rum AFP was 630 ng/ml and dropped to 76 ng/ml tBis report we describe a case of gastric adenocarcinoma
weeks after the operation. Microscopic and immunohis-which the serum AFP was elevated and hepatoid areas
tochemical studies on the entire primary tumour tissuere found only in metastatic spread to perigastric
failed to demonstrate a focus of hepatoid or an AFP-pbsnph nodes.

itive area. This suggests that elevation of serum AFP

may be reflected by focal hepatoid differentiation only in— -
the metastatic lymph nodes, requiring extensive eval@inical history

tion of the metastatic tumour in regional lymph nodes in

_ ; ; ; A 55-year-old woman was admitted to Seoul National University
the case of AFP-producing gastric carcinoma. Hospital with a 2-year history of epigastric discomfort and indi-

) ) _gestion. Endoscopic examination of the stomach disclosed an ul-
Key words Hepatoid adenocarcinoma - AFP-producingeroinfiltrative gastric cancer in the high body. Preoperative sero-
gastric carcinoma - Stomach - A|pha-fet0p|’otein . |OgiC{:\| examination revealed elevated AFP (630. ng/ml). Liver
Metastasi: function test was otherwise normal and the serological markers for
) hepatitis B and C viruses were all negative. Abdominal sonograph-
ic examination and computed tomography failed to show any mass
in the liver. Radical total gastrectomy was performed and 2 weeks
Introduction after the operation the serum AFP level fell to 76 ng/ml. The post-
operative course was uneventful, and the patient remains alive 7

Since Boureille et al. [1] first reported a case of stomadg"ths after operation.
cancer with elevated serum AFP, such AFP-producing

gastric carcinomas have been reported worldwide [2—fiaterials and methods
but especially in Japan. In 1985, Ishikura et al. [4] pro-

All of the tumour tissue was sampled from the formalin-fixed sub-
total gastrectomy specimen. Histological slides from paraffin-em-

G.H. Kang - Y.I. Kim []) bedded blocks were stained with HE. Immunohistochemical stain-
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gastric lymph nodes along the lesser curvature (regional
lymph node 3) contained metastatic tumour deposits, and
3 of these showed hepatoid areas in which tumour cells
were arranged in a solid pattern (Fig. 1). These nodes
with hepatoid areas were located within 3 cm of the edge
of the primary tumour. Tumour cells were large, and
their cytoplasm was eosinophilic and granular, contain-
ing polygonal, slightly pleomorphic central nuclei. How-
ever, there was no evidence of bile production. Extra-
and intracytoplasmic hyaline globules were scattered in
these areas. Immunohistochemical staining revealed pos-
itivity for AFP (Fig. 2) and negativity for beta-human
chorionic gonadotrophinB(HCG). The primary tumour

in the stomach was negative for both AFP BAdCG.

Discussion

AFP is a useful tumour marker for hepatocellular carci-
noma and yolk sac tumour. However, its production is
not always a specific finding in tumours of the organs of
yolk sac derivatives or liver, and AFP is produced by
neoplastic cells in gastric cancer [1-9], gallbladder carci-
noma [10, 11], pancreatic carcinoma [12, 13], lung can-
cer [14, 15] and renal cell carcinoma [16]. In utero, the
liver and yolk sac and also the gastrointestinal tract and
kidney all produce AFP [17]. In tumour cells, re-expres-
sion of the AFP gene, which is suppressed in normal
cells after birth, is related to hypomethylation of the 5

end of the AFP gene [18, 19].

AFP is a glycoprotein and has variants according to
its affinity for lectin, such as concanavalin A or lens cul-
inalis agglutinin A [20, 21]. Yolk sac-type AFP has a low
affinity and hepatic type AFP, a high affinity for conca-
Fig. 1 Photomicrograph of metastatic lymph node, demonstratigi'aIIn A [20]. LeCt.m affinity of AFP pr_oduced by gas-
tumour cells with abundant cytoplasms and centrally locatddC carcinomas varied and AFP of Ishikura et al. cases
nuclei. Tumour cells are arranged in a solid pattern. Hyaline gldhowed lectin affinity similar to hepatic type AFP [5]. In
ules are found in extracytoplasmic spacsofv). HE, x20(: Ooi et al. series, four cases had lectin affinity similar to
Fig. 2 Immunohistochemical staining. Metastatic tumour in thgolk sac-type AFP and one case had lectin affinity simi-
perigastric lymph node shows patchy, strongly positive reactitar to hepatic type AFP [22]. Although Ishikura et al.
for a-fetoprotein. Inmunoperoxidase, x200 cases showed foci histologically similar to hepatocellular
carcinoma, Ooi et al. cases did not demonstrate histolog-
ical features of either hepatoid or embryonal differentia-
Pathological findings tion. On the basis of the histological findings, AFP-pro-

ducing gastric carcinomas has been classified into three
The resected stomach contained a 4x4-cm ulceroinfiltratubtypes: the hepatoid, yolk sac, and enteroblastic types
tumour in the high body along the lesser curvature. The @&8]. It seems that gastric carcinoma can produce AFP
jacent mucosal folds showed distinct convergence towtrtcbugh differentiation of its progenitor tumour cells into
the tumour. The serosal surface was smooth and glistefiegatocelluar, embryonal, or enteroblastic lines. Recent-
and free of adhesion to adjacent organs. Perigastric lyrhphAizawa et al. [6] added another subtype, poorly dif-
nodes along the lesser curvature were enlarged. ferentiated medullary type. Ooi et al. cases were also of

Microscopically, the primary tumour was composetthe poorly differentiated medullary type, and these au-
purely of adenocarcinoma and tumour cells were wellttwors reported that the AFP produced by their patients
moderately differentiated and arranged in a tubulo-papilas of the gastrointestinal tract type, rather than hepatic
lary pattern. The tumour penetrated the muscle coat amgolk sac type [9].
invaded the subserosal layer. Multiple venous and lym-Since about 30% of hepatocellular carcinomas do not
phatic tumour emboli were seen in the submucosal gimdduce AFP [24] and there are AFP-negative hepatoid
muscle layers. The majority of tumour emboli appearadenocarcinomas such as those reported by Nagai et al.
as solid cell nests without a glandular configuratiof8], hepatoid adenocarcinoma cannot be the same as the
However, there was no focus suggestive of hepatoid diépatoid type of AFP-producing gastric carcinoma. It in-
ferentiation in the entire primary tumor. Eight of 13 peréludes both the hepatoid type of AFP-producing gastric
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carcinoma and the AFP-negative adenocarcinoma with he-ormal serum proteins, and human chorionic gonadotropin in
patoid differentiation. Nagai et al. [8] also emphasized that Stomach cancer: histologic and immunohistochemical analyses

hepatoid adenocarcinoma, as defined by its characterisﬂfsfh?hfucrgsﬁs'F%iggg{,v?:\(lGé;;gazra K. Natori T. Tsukada. Y

histological features, has a poor prognosis whether or nofaizawa M (1985) An AFP-producing gastric carcinoma with
the tumour produces AFP, and that hepatoid adenocarcinofeatures of hepatic differentiation: a case report. Cancer 56:

ma should therefore be distinguished from AFP-producing 840-848 _ _
carcinoma with hepatoid features. . Ishikura H, Kirimoto K, Shamoto M, Miyamoto Y, Yamagiwa

. . . : . H, Itoh T, Aizawa M (1986) Hepatoid adenocarcinomas of the
Microscopically, diagnosis of HA requires the presence stomach: an analysis of seven cases. Cancer 58:119-126

of both adenocarcinomatous and hepatoid areas in the jgtiAizawa K, Mitoyama T, Suzuki S, Tanaka N, Yabusaki H,

mary tumour of the stomach [4]. However, the present Tanaka S, Muto I, Tanaka O, Hatakeyama K (1994) Different

case may be an extreme example of the hepatoid area’§1aracteristics of hepatoid and non-hepataidetoprotein-
producing gastric carcinomas: an experimental study using

not being obvious in the primary tumour whilst evident in yonografted tumors. Int J Cancer 58:430-435

metastatic foci. In our previous study of 14 cases of HA af Chang YC, Nagasue N, Abe S, Kohno H, Kumar DD, Naka-
the stomach [9], hepatoid areas tended to occur in deepemura T (1991) Alpha-fetoprotein producing early gastric can-
parts of the primary tumours and to be found in metastatjccer With liver metastasis. Gut 32: 542-545

. .Nagai E, Ueyama T, Yao T, Tsuneyoshi M (1993) Hepatoid
lymph nodes. In those cases, metastatic lymph no denocarcinoma of the stomach: a clinicopathologic and im-

showed hepatoid and/or adenocarcinomatous areas. Wehunohistochemical analysis. Cancer 72:1827-1835
examined the entire primary tumour tissue from the storf- Kang GH, Kim YI (1994) Hepatoid adenocarcinoma of the
ach in this case, which consisted exclusively of well-dif- stomach: a pathologic analysis of 14 cases (in Korean). Korean

i i ; ; J Pathol 28:620-628
ferentiated adenocarcinoma and gave negative immu “katsuragi M. Enomoto Y, Toyoda T, Nishimura Y, Uchida H,

staining to AFP in all the sections examined. Elevation of ohishi G, Tsutsumi M, Konishi Y (1989) A case of gallblad-
serum AFP seemed to be entirely reflected in the hepatoicier cancer with high level alpha-fetoprotein. Rinsho-Hoshasen
areas in metastatic lymph nodes that were also positive fod4:371-378

i ; ; i 1. Watanabe M, Hori Y, Nojima T, Kato H, Taketa K, Isogawa S,
AFP in immunohistochemical staining. The poor prognbt Yokoyama K. Nakagawa S (1993) Alpha-fetoprotein-produc.

sis of HA is not surprising, as .it is ref[ected in a high inci- ing carcinoma of the gallbladder. Dig Dis Sci 38:561-564
dence of venous and lymphatic invasion as well as metas-Mcintire KR, Waldmann TA, Moertel CG, Go VLW (1975)
tasis to perigastric lymph nodes. Seruma-fetoprotein in patients with neoplasms of the gastro-

The appearance of hepatoid areas in metastaic Iyrg%ﬂmes“”a' tract. Cancer Res 35:991-996

. . ojima T, Kojima T, Kato H, Sato T, Koito K, Nagashima K
nodes in the present case is not clearly understood. 1992) Alpha-fetoprotein-producing acinar cell adenocarcino-

possible expl_anatio_n is that_ a small hepatoid area mightma of the pancreas. Hum Pathol 23:828-830

have been missed in the primary tumour of the stomat#. Yasunami R, Hashimoto Z, Ogura T, Hirao F, Yamamura Y
This is not very likely, because meticulous microscopic (1981) Primary lung cancer producing alpha-fetoprotein: a
examination of the entire primary tumour tissue failedd{g case report. Cancer 47:926-929

. . . . Ishikura H, Kanda M, Ito M, Nosaka K, Mizuno K (1990) He-
demonstrate any focus of hepatoid differentiation, and It patoid adenocarcinoma: a distinctive histological subtype of

all gave negative immunoreactivity to AFP. Another pos- alpha-fetoprotein-producing lung carcinoma. Virchows™ Arch
sibility is that HA may occur through development of [A] 417:73-80

; ; ; Morimoto H, Tanagawa N, Inoue N, Muraoka R, Hosokawa Y,
new subclone from the primary adenocarcinoma du”ﬁ% Hattori T (1988) Alpha-fetoprotein-producing renal cell carci-

tumour progression, which apparently acquires the abili- ,ona cancer 61:84-88
ty to invade more deeply and to metastasize, as well ag#0Gitlin D, Perricelli A, Gitlin GM (1972) Synthesis of-feto-
undergo hepatocellular transdifferentiation. protein by liver, yolk sac, and gastrointestinal tract of the hu-

Unless pathologists are aware of the possibility, ex- man conceptus. Cancer Res 32:979-982

. . . ) . . Peng SY, Lai PL, Chu JS, Lee PH, Tsung PT, Chen DS, Hsu
pression of AFP-producing gastric carcinoma in t HC (1993) Expression and hypomethylationosfetoprotein

broad sense could be an additional exit for this subtype.gene in unicentric and multicentric human hepatocellular car-
Among subtypes of AFP-producing gastric carcinoma, cinomas. Hepatology 17:35-41

the hepatoid type is alleged to be the most malignatft ZEIE, ek e e ey and DNA methyfaton in rat hepato
Thus, it is essential to examine the metastatic lesion me- =’/ o Exp Cell Res 174:433-447
ticulously to search for a hepatoid area in the metasta#ic Ruoslahti E, Adamson E (1978) Alpha-fetoproteins produced

foci. Similar examples are also found in the dedifferenti- by the yolk sac and the liver are glycosylated differently. Bio-
ated sarcomas in which metastatic foci often show a to-chem Biophys Res Commun 85:1622-1630

tally undifferentiated pattern while the primary lesion &' SMmith CJ, Kelleher BC (1980) Alpha-fetoprotein molecular
d of differentiated tumour eterogeneity: physiologic correlations with normal growth,
composed o : carcinogenesis and tumor growth. Biochim Biophys Acta 605:
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