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Abstract Two cases of hepatoid adenocarcinomas werase 2. In addition, in case 2 occasional cells in the
studied with an in situ hybridization technique (ISH) ustdenocarcinomatous areas showed albumin transcripts of
ing a RNA probe for human albumin mRNA. In case IBH. Our findings confirm that ISH for albumin mMRNA
the urinary bladder of a 67-year-old woman was affe@robe is a valuable method of establishing hepatocellular
ed; in case 2 the tumour was located in the gastric differentiation, and that hepatoid adenocarcinomas are
trum of an 80-year-old woman. In neither case had alpghanours with true extrahepatic hepatocellular differentia-
fetoprotein (AFP) been determined preoperatively. Histiben.

logically these cases showed adenocarcinomatous fea-

tures intermingled with hepatoid areas. These latter arkaey words Hepatoid adenocarcinoma - Hepatocellular
were characterized by cords of polygonal cells, eacarcinoma - Albumin - In situ hybridizatiin

with an oval nucleus and prominent nucleoli, separated

by a fine network of sinusoids. In the hepatoid areas the

immunohistochemical profile was similar to that olntroduction

served in hepatocellular carcinomas, in that the tumour

cells were positive with AFP, alpha-l-antitrypsitdepatoid adenocarcinomas (HACs) are extrahepatic tu-
(A1AAT) and albumin antisera and there was a canalianours showing areas morphologically comparable to
lar type of reactivity with polyclonal anti-CEA (pCEA)those of hepatocellular carcinomas (HCC) [11, 12, 15,
antibody. ISH revealed albumin mRNA in virtually alll8]. These areas are composed of cords of polygonal
hepatoid cells in case 1, and in about 50% of thoseckills separated by sinusoids, occasionally featuring bile
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production and/or bile canaliculi formation [28]. In ad-
dition to this histological picture, HACs share with HCC
immunohistochemical reactivity with anti-albumin, al-
pha fetoprotein (AFP), and alpha-1 antitrypsin (ALAAT)
antibodies [1, 15, 18, 28]. Canalicular immunoreaction
with polyclonal anti-CEA (pCEA) antibody [28] is also
seen, together with elevated serum levels of AFP [1,
18].

Albumin is a protein produced exclusively by hepa-
tocytes. Detection of albumin mRNA by in situ hybrid-
ization (ISH) is therefore considered a specific marker of
hepatocellular differentiation [4, 9, 17, 21, 31]. Albumin
MRNA has been found only in primary HCCs [4], the
single exception being a case of pineal malignant germ
cell tumour with hepatoid features reported by Krishna et
al. [9]. Thus, albumin mRNA is a very helpful diagnostic
tool to distinguish primary from metastatic liver carcino-
mas. To the best of our knowledge only one case of HAC
has been studied by ISH to detect albumin mRNA [25].
We therefore decided to perform this test in two exam-
ples of this entity, using a cDNA for human albumin
mRNA.
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Materials and methods Results

In case 1 the urinary bladder of a 67-year-old woman was affecigéth cases showed a prominent hepatoid component as-

This case has already been reported in detail elsewhere [28].1n.; ; :
case 2 a 10-cm polypoid mass, was located in the gastric ant iated with an adenocarcinomatous component. The

of an 80-year-old woman. AFP had not been determined preopél@patoid areas were composed by solid cords of round to
tively in either case. polygonal cells with granular, eosinophilic cytoplasm
Blocks showing the most representative areas of hepatoid ‘éiiig. 1). The cords were separated by a fine capillary

ferentiation were selected from both cases. Blocks were serii{ ;
cut and stained with haematoxylin-eosin (H&E), PAS with di _'é(twork. In case 1, areas of haemorrage and necrosis

stase control, Alcian Blue, and immunohistochemically [8] usify€r® present. A central, round to oval nucleus with a
the following antisera: CEA (diluted 1:500), albumin (dilutegorominent nucleolus was present. In case 2, large areas
1:2000), alpha fetoprotein (diluted 1:500), and alpha-1 antitrypgiredominantly composed of clear cells were also present.
(diluted 1:300). All antisera were polyclonal and were purchasgql hoth cases, rare intracytoplasmic hyaline PAS-positive

from DAKO (Denmark). . .
In situ hybridization was performed using a probe and a meEH-ObUIes were seen. Features suggestive of bile produc-

od already published elsewhere [4]. Briefly, human albumifon were focally observed in case 1, but were absent in
cDNA (kindly provided by Professor C. Brechot, Paris, Francepse 2. In both cases the second neoplastic component
was subcloned into a Bluescript plasmid (Stratagene, La Jolla, g&hibited glandular structures lined by atypical cells.

lif.), which was linearized wittHindlll and utilized as a template : : PSS :
in an in vitro transcription reaction for the synthesis of anti-sense Immunohistochemical (IHC) staining in the hepatoid

probes. The albumin RNA probe consisted of a 510-base-pair (B§fas showed intracytoplasmic positivity with albumin
fragment that corresponded to the coding region of the alburaind A1AAT antisera. AFP stained the intracytoplasmic
gene [5]. Albumin probe was labelled by digoxigenin-labellegylobules detected with PAS stain. Polyclonal anti-CEA

UTP using a DIG-RNA labelling kit (Boerhringer, Mannheimg i ; ; ;
Germany). For the ISH technique, sections were cut from selec?erHIbOdy (PCEA) evidenced a diffuse canalicular type of

blocks and put on a polylysin-coated slide. Sections were then B@Sitivity in case 1 (Fig. 2), while in case 2 canalicular
waxed in xylene and rehydrated through graded alcohol series. 8ffuctures were very rare. ISH for human albumin
ter digestion with proteinase K (250 ul; Sigma, Milan, Italy) imRNA showed intense cytoplasmic positivity in virtual-

50 mmol/I Tris-HCI/1 mmol per | EDTA for 15 min at 37°C, slide ; ; ; ;
were postfixed in paraformaldehyde 4% in PBS, at 4°C for 5 mq%bggl ti;(ihhepthId neoZ[JI?thIC?::eIIS in case 1, and in about
Washing in PBS were performed for 3 min at 4°C and at ro 0 O Ose_ _'n case 2 (Fig. 3). . .
temperature. Alcianophilic mucosubstances were histochemically

The hybridization mix contained 50% deionized formamidelemonstrated in the adenocarcinomatous areas, but not

gbsmmrﬁgllll ’\1111%33 (2)0 (?ng)'” 1{)2;5'3&”;%"'55';25; TSVI'D eEn'?];ﬁ;sin the hepatoid areas. The tumour cells of the adenocar-
A , 0 , . . .
50 mg/ml yeast-RNA. Each section was covered with 25 ml oFmomatous component showed some intracytoplasmic

the hybridization solution containing 50 ng of digoxigenin-laStaining for pCEA, but were negative for all other antise-

belled cRNA probe. The sections were each covered with a siik used. Interestingly, in the adenocarcinomatous areas,

gonlzecll, coverslip. Hybrl‘élza“gnlvc\j/as pegpfr?ec?tat 50:(? for %6 there was staining of occasional neoplastic cells lining
overslips were removed and slides subjected to a stringen ; ; ;

in 5x sodium chioride sodium citrate (SSC) for 10 min at 50°0 glandular structures with ISH for albumin transcripts

and in 4xSSC for 20 min at 37°C. RNAse treatment was then parid- 4)-

formed at 37°C for 20 min (RNAse Boehringer, Mannheim, Ger-

many), followed by a stringent wash in 2xSSC, 0,5xSSC and

0.1xSSC at 42°C for 20 min each. Slides were than rinsed in buff-

er 1 (100 mmol/l Tris-HCI, 150 mmol/l NaCl, pH 7.5) at roonDiscussion
temperature before incubation with normal sheep serum diluted

1:50 for 30 min at room temperature and with polyclonal anti-digs . . .

oxigenin_ antibody (Boehringer, Mannheim, Germany) dilute%rat etal. in 1982 [24] first reported cases 01_‘ ovarian _onk
1:500 for 2 h at room temperature. After 3 washes in buffer 1, s6&C tumours with features of hepatic cell differentiation.
tions were equilibrated in buffer 2 (100 mmol/l Tris-HCISubsequently numerous cases of gonadal and extragonad-
%O? gﬁmotl)/lf’f\laczl, 5?hmﬁf10|/|h'}/|9C|2, pHdg-5)I for 2 fgiq atnd inlc%al [10, 15, 19] germ cell tumours, epithelial and sex cord

atea In putter 2 witn a fresnly prepared colour-substrate soluti : : ; Fp

containing nitro-blue tetrazolium salt (340 mg/ml), 5-brom0-4§ﬂomal tumours Wlth. _hepat0|d differentiation have b‘?e”
chloro-3-indolyl phosphate toludium salt (170 mg/ml) and leJ€ported [19]. In addition, cases of extrahepatic carcino-
amizole (1 mmol/l). Slides were placed in a humid chamber amBs with features superimposable on those of HCC of the
developed in darkness for 1-3 h at room temperature. After deygler but not associated with germ cell tumours have also

opment, sections were washed in deionized water, counterstai ggn described. In most of these cases adenocarcinoma-
with neutral green, quickly dehydrated, and mounted in Euki :

Negative controls added to each case consisted of pretreated sio$§ areas were also present, closely intermixed with the
with ribonuclease A (250 mg/ml) before hybridization and omitiepatoid foci. On the basis of these observations Ishikura

ting the probe cocktail during the ISH procedure. Sections of net al. [12] introduced the term hepatoid adenocarcinomas

mal liver, added to each batch of slides, served as positive CAACs).The most frequent sites of origin of these tu-

trols. mours are stomach and ovary. In addition, isolated cases
have been reported in the lung [2, 13], renal pelvis [14],
papilla of Vater [7], uterus [32], placenta [3], and urinary
bladder [28]. HACs are aggressive tumours, which fre-
guently metastatise to the liver [1, 15]. They share with
HCC the tendency to be associated with an elevated se-
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Fig. 1 At high power the hepatoid areas are composed of cordgafm level of AFP, and they also share a similar immuno-
polygonal cells, with oval nucleus and prominent nucleolus. H&Rjstochemical profile. This includes positivity with AFP,
x25C _ . _ A1AAT, alpha-1 antichymotrypsin, and albumin antisera,
Fig. 2 Immunohistochemical staining with pCEA showed a difand a canalicular pattern of imunoreactivity with pCEA
fuse canalicular type of positivity in case 1. ABC, x 125 [1, 15, 18, 28]. Furthermore in the present case 2 AFP
Fig. 3 ISH with albumin mRNA probe is positive in virtually allstained the intracytoplasmic PAS-positive granules, simi-
hepatoid cells of case 1. ISH, > 40 larly to the staining in HCC [21].
Fig. 4 In case 2, the adenocarcinomatous component showsAlbumin is the most important protein produced by
A glandular formation on H&EB with production of alcianophil- normal hepatocytes as it plays a fundamental part in the
ic_mucosubstance<C In the same area ISH revealed albumifhaintenance of the plasma oncotic pressure [23]. Since
MRNA in the cytoplasm of Occaflonal cells. H&Ex125,B Al- synthesis of this product is generally retained by neo-
cian blue, pH 2.5, x125%; ISHx12E . . . . .

plastic hepatocytes, IHC with albumin antibodies has
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ground staining. The phenomenon of protein diffusion Is
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