
ABSTRACT

Basal cell and squamous cell carcinoma of skin are com-
mon tumors which can be easily distinguished on hema-
toxylin and eosin stained sections, but basosquamous
carcinoma is a controversial entity. The aim of our
study was to distinguish basal cell carcinoma and basos-
quamous carcinoma using Ber-EP4, immunohistoche-
mically in 52 skin tumors. Twenty basal cell carcino-
mas, 20 squamous cell carcinomas, 10 basosquamous
carcinomas and 2 collision tumors of the skin were stai-
ned with Ber-EP4 immunohistochemically. All basal
cell carcinomas were stained strongly and diffusely with
Ber-EP4, whereas squamous cell carcinomas were not,
and basosquamous carcinomas were partially stained.
Our results suggest that, distinction of basal cell carci-
noma and basosquamous carcinoma can be achieved
with routine immunohistochemical Ber-EP4 staining.
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ÖZET

Derinin bazal hücreli ve skuamöz hücreli karsinomu
hematoksilen-eozin boyal› kesitlerde kolayl›kla ayr›la-
bilen tümörlerken, bazoskuamöz karsinom tart›flmal›
bir antitedir. Çal›flmam›z›n amac› 52 deri tümöründe
immünhistokimyasal olarak Ber-EP4 kullan›larak ba-
zal hücreli karsinom ve bazoskuamöz karsinom ayr›m›-
n› yapmakt›r. Derinin 20 bazal hücreli karsinomu, 20
skuamöz hücreli karsinomu, 10 bazoskuamöz karsino-
mu ve 2 kollüzyon tümörü immünhistokimyasal olarak
Ber-EP4 ile boyand›. Bazal hücreli karsinomlar›n tümü
Ber-EP4 ile güçlü ve diffüz olarak boyan›rken, skua-
möz hücreli karsinomlarda boyanma izlenmedi. Bazos-
kuamöz karsinomlar ise parsiyel boyand›. Sonuçlar›m›z
bazal hücreli karsinom ve bazoskuamöz karsinom ayr›-
m›n›n rutin immünhistokimyasal Ber-EP4 boyanmas›
ile gerçekleflebilece¤ini öne sürmektedir. 

Anahtar sözcükler: Ber-EP4, bazal hücreli karsinom, ba-
zoskuamöz karsinom, skuamöz hücreli karsinom
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INTRODUCTION

Basal cell carcinoma and squamous cell
carcinoma of the skin are common tumors
which can usually be distinguished on hema-
toxylin and eosin stained sections. Basosquamo-
us carcinoma is a more controversial entity wit-

hout a well established phenotype (1,2). Accura-
te tumor typing has important implications to the
patient since these tumors have different modes
of behavior and metastatic potential (3,4).

In some cases distinction between a basal
and squamous cell carcinoma can be difficult
and definitive identification of a basosquamous
carcinoma is more problematic (5). Several stu-
dies have attempted to address some of these is-
sues using immunohistochemistry, but they ha-
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ve not been fully resolved (4-6).
Ber-EP4 is a monoclonal antibody prepa-

red from human breast adenocarcinoma cell line
(MCF-7). The monoclonal antibody recognizes
34 kDa and 39 kDa noncovalently linked glyco-
peptides found mostly on human epithelial cells.
The function of the glycopolypeptide antigen
that is recognized by Ber-EP4 remains unknown
(7,8).

Ber-EP4 reactivity has been examined in
a wide range of normal and neoplastic human
tissues. This antibody reacts with most carci-
nomas of various origin, including those of
breast (9), eosophagus (10), stomach (11), co-
lon (12), rectum (12), pancreas (11), kidney
(13), liver (7), lung (14), thyroid gland (7), sa-
livary gland (7), vagina (8), ovary (15), cervix
uteri (8), and nonneoplastic epithelial cells, ex-
cept adult hepatocytes and parietal cells (8). In
diagnostic pathology, Ber-EP4 has been sug-
gested to distinguish carcinoma from mesothe-
lioma (16,17). 

Interestingly, Ber-EP4 antigen was not de-
tected in either normal keratinocytes or squamo-
us cell carcinoma of the skin (18). However, in
the skin it can distinguish basal cell carcinoma
from squamous cell carcinoma (5,6). 

Basal cell carcinoma can be easily distin-
quished from squamous cell carcinoma by routi-
ne hematoxylin and eosin (HE) staining. Howe-
ver, the distinction of basosquamous carcinoma
from keratotic basal cell carcinoma and squ-
amous cell carcinoma is not always easy. Each
tumor has different metastatic capability and
therefore the prognosis for each tumor differs
from each other (2,5,19-21). Our aim in this
study is to show that the use of Ber-EP4 antigen
in the distinction of basosquamous carcinoma
from squamous cell carcinoma and basal cell
carcinoma facilitates the establishment of accu-
rate diagnosis which is important in determining
further prognosis of the patient.

MATERIALS and METHODS

Twenty basal cell, 10 basosquamous cell,
20 squamous cell carcinomas and 2 collision tu-
mors were retrospectively retrieved from the
archival material of the Suleyman Demirel Uni-
versity Medical School Department of Patho-
logy. Collision tumors have areas of true basal
cell carcinoma alongside distinct squamous cell
carcinoma, with either a narrow tumor-free zo-
ne or an abrupt transition. These were conside-
red as separate carcinomas and not included in
the basosquamous group. All HE stained slides
were reviewed. Immunohistochemical staining
was performed on selected blocks. Light mic-
roscopic examination and immunohistochemi-
cal evaluation were independently performed.
Immunohistochemical analysis for Ber-EP4 was
performed on formalin- fixed, paraffin-embed-
ded archival tissue using the streptavidin-biotin-
peroxidase technique. For all cases, 4 µm histo-
logic sections were deparaffinized in xylene and
dehydrated in descending dilutions of ethanol.
For the antigen retrieval, slides were treated by
microwave heating in citrate buffer (pH 6.0) for
10 minutes. Endogenous peroxidase activity
was blocked by 20 minutes of incubation with
0.3% hydrogen peroxidase. Pepsin incubation
was performed at 37°C, for 15 minutes. Slides
were tested with mouse monoclonal anti Ber-
EP4 antibody (dilution: 1/20, Clone: Epithelial
Spesific Antigen Ab-9, Neomarkers). Sections
were tested with a streptavidin-biotin-peroxida-
se kit (Ultra Vision Large Volume Detection
System Anti-polyvalent, HRP, LabVision, Cor-
paration 47790 Westinghouse Dr. Fremont, Ca
USA), and after incubation the reaction product
was detected using diaminobenzidine (DAB).
Finally, the sections were counterstained with
Mayer’s hematoxyline, and mounted with aqu-
eous mounting medium. Only membranous stai-
ning was accepted as specific (7). 
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RESULTS

The patients with basal cell carcinoma (12
males and 8 females) were between 37 and 73
years of age, (mean age 58). In 14 patients, tu-
mors were located on head and neck whereas in
the remaining patients on the trunk, limb or ot-
her sites. 

Mean age of patients (7 males and 3 fema-
les) with squamous cell carcinoma was 84 years
(range: 72-91 years). Fourteen of these were lo-
cated on head and neck, the remainder were on
the trunk, and limbs. All squamous cell carcino-
mas were well or moderately differentiated ex-
cept for one poorly differentiated tumor. 

The patients with basosquamous cell car-
cinomas (8 males and 2 females) were between
45 and 78 years of age (mean age 52 years). All
basosquamous cell carcinomas were located on
head and neck.

Two collision tumors were located on he-
ad and neck, and patients were 42 and 65 year-
old females. 

All 20 of basal cell carcinomas were suc-
cessfully stained with Ber-EP4. Each basal cell
carcinoma showed strong and diffuse positive
staining with Ber-EP4 (20/20 cases) which was
membranous (Figures 1 and 2). In two keratotic
basal cell carcinomas, we detected diffuse posi-
tive membranous staining except in keratinized
foci. In contrast, squamous cell carcinomas and

surface squamous epithelium were not stained
(0 / 20) (Figure 3). Ten basosquamous cell car-
cinomas were stained partially with Ber-EP4.
Staining was often patchy within the tumor (Fi-
gure 4). Two collision tumors included in the

Figure 1. Basal cell carcinoma showing strong membranous
positive staining with Ber-EP4. The overlying squamous
epithelium was not stained (x40).

Figure 2. Ber-EP4 showing strong membranous positivity in
basal cell carcinoma (x100).

Figure 3. Squamous cell carcinomas were not stained with
Ber-EP4 antibody (x40).

Figure 4. Basosquamous carcinomas were stained partially
with Ber-EP4. Staining was patchy within the tumor (x40).
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study showed a sharp cut-off in immunostaining
between the areas of basal and squamous cell
carcinomas. In these tumors areas of basal cell
carcinomas were stained strongly, whereas areas
with squamous cell carcinoma were not stained. 

DISCUSSION

The importance of distinguishing basosqu-
amous carcinoma from basal cell carcinoma or
squamous cell carcinoma lies in their signifi-
cantly greater propensity to metastasize to dis-
tant sites (20).

In the skin, Ber-EP4 immunoreactivity has
been reported to be localized in the structures
composed of basaloid epithelial cells, fetal epit-
helial germ cells, basal cell carcinomas and tric-
hoepitheliomas as well as eccrine or apocrine
ducts. Ber-EP4 stains adnexal epithelium, but
not keratinocytes (18). 

Tellechea et al (6) have showed that Ber-
EP4 has diagnostic applications in skin malig-
nancies, as it labels all basal cell carcinomas as
opposed to squamous cell carcinomas. They
thought that Ber-EP4 could serve as a definitive
marker for basal cell carcinoma. Also Kist et al.
(22) found Ber-EP4 as a useful and reliable mar-
ker for basal cell carcinoma. They concluded
that this antibody helps to locate latent basal cell
carcinoma in inflammatory Mohs margins. 

Our study shows that immunohistoche-
mistry for Ber-EP4 helps to distinguish basos-
quamous cell carcinoma from basal cell and
squamous cell carcinoma. Each basal cell carci-
noma showed strong positive staining with Ber-
EP4. In contrast, none of the squamous cell car-
cinomas were stained. We found that basosqu-
amous cell carcinomas have areas staining like
those of basal and squamous cell carcinoma. 

Beer TW et al (19) studied 75 skin tumors
to investigate the diagnostic value of Ber-EP4
and epithelial membran antigen (EMA) staining
in differentiating basal, squamous and basosqu-
amous cell carcinomas of the skin. Similar re-
sults have been reported by them. They conclu-

ded that basosquamous cell carcinomas have an
immunprofile similar to basal cell carcinomas
and immunohistochemistry allows their distinc-
tion from squamous cell carcinomas. They pro-
posed that the term basosquamous carcinoma
should be applied to tumors resembling basal
cell carcinoma that have areas of squamoid dif-
ferentiation showing positive staining for Ber-
EP4 with negative staining for EMA. It was sug-
gested that these two immunostaining techniqu-
es increase the level of diagnostic certainty. Our
results also showed that identification of basos-
quamous cell carcinoma is facilitated using Ber-
EP4 staining. 

In summary, Ber-EP4 helps to distinguish
basosquamous carcinomas from basal and squ-
amous cell carcinomas. Distinction of these en-
tities has great clinical relevance since basal cell
carcinoma very rarely metastasizes and may be
treated with local radiotherapy, whereas basos-
quamous and squamous cell carcinoma have a
distinct risk of metastasis, and radiotherapy may
be inappropriate. 
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