
Immunohistochemical Detection of erbB-4 Expression in Extramammary Paget's Disease

Sir,
Extramammary Paget's disease occurs in the anogenital
region, the axilla or, most commonly, the vulva (1). It occurs
more frequently in women than in men and usually starts in
the ¢fth decade or after. In a proportion of cases, an underlying
sweat gland adenocarcinoma or a primary carcinoma of
another organ, such as the rectum, urethra or cervix uteri, is
found. However, in other cases it occurs primarily in the epider-
mis as carcinoma in situ. A number of studies have shown that
ampli¢cation of the c-erbB-2 gene occurs frequently in various
human tumours, such as breast cancer (2) and salivary gland
adenocarcinoma (3), and is usually associated with a poor
prognosis. Expression of c-erbB-2 was also examined and an
intense membrane staining was observed in the intra-epidermal
Paget cells of mammary and extramammary Paget's diseases
(4 ^ 6). The erbB-4 gene encodes a 180 kDa transmembrane tyr-
osine kinase, the cytoplasmic kinase domain of which exhibits
79% and 77% identity with epidermal growth factor receptor
and c-erbB-2, respectively (7). Expression of erbB-4 is observed
at the highest levels in breast carcinoma cell lines, normal ske-
letal muscle, heart and brain (7). To examine whether erbB-4 is
expressed in tumour cells of extramammary Paget's disease, we
performed immunohistochemical staining of erbB-4 protein
using the anti-erbB-4 polyclonal antibody.

MATERIALS AND METHODS

A total of 9 cases of extramammary Paget's disease were collected from
the pathology ¢les of the Department of Dermatology at Tsukuba Uni-
versity Hospital. The clinical characteristics of these cases are
described in Table I. Formalin-¢xed, para¤n-embedded tissue speci-
mens from these patients were cut into 5 mm thick sections and depar-
a¤nized. The sections were incubated in hydrogen peroxide to block
any endogenous peroxidase activity. After blocking with normal goat
serum, the sections were incubated with rabbit polyclonal antibody to
human erbB-4 (C-18, Santa Cruz, CA, USA) at a concentration of 1
mg/ml. The sections were subsequently treated with secondary anti-
body using the VECTASTAIN ABC-Peroxidase kit (Vector, CA,
USA) followed by staining with the Vector VIP peroxidase substrate
(Vector, CA, USA), and were then counter-stained with methyl green.

RESULTS AND DISCUSSION

The results are shown in Table I. All cases except one (case 3)
were negative for erbB-4 staining. The positive staining

observed in tumour cells of case 3 is shown in Fig. 1. Because
case 3 stayed in the non-invasive stage of extramammary
Paget's disease, it seems unlikely that erbB-4 positivity in
tumour cells of extramammary Paget's disease correlates with
a poor prognosis. Although overexpression of c-erbB-2 is rela-
tively common in extramammary Paget's disease (6) and
ampli¢cation of the c-erbB-2 gene in breast cancer (2) is
usually associated with a poor prognosis, it does not appear
that erbB-4 expression is common in extramammary Paget's
disease, or that its expression is associated with any prognosis.
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Table I. Clinical characteristics of extramammary Paget's dis-
ease patients

Number Age Type of Lymph node erbB-4
(years)/sex carcinoma swelling staining

1 92/M in situ negative negative
2 74/M in situ negative negative
3 78/F in situ negative positive
4 37/F in situ negative negative
5 67/M in situ negative negative
6 52/M in situ negative negative
7 79/F invasive negative negative
8 75/F invasive positive negative
9 59/M invasive positive negative

Fig. 1. Immunohistochemical staining of erbB-4 in extramammary
Paget's disease. Tumour cells of case 3 stained positive for erbB-4.
Magni¢cation 650.
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