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Figure 2. Histopathological examination demonstrating the immunohistochemical features of two cases (A, B) of 
infiltrating BCC. Vimentin-staining depicts the stroma, GATA3-staining was used to unmask small tumor islands that 



EpCAM loss in infiltrative BCC

409	 Int J Clin Exp Pathol 2018;11(1):406-412

cat # M0613, Dako), GATA3 (clone L50-823, 
1:100; cat # 390M-16, Medac, Wedel, Ger- 
many), S100 (polyclonal, 1:4000; cat # Z0311, 
Dako), and vimentin (clone SP20, 1:400; cat # 
RM-9120-s, Thermo Fisher Scientific, Waltham, 
MA, USA). Sections were subjected to heat-
induced citrate-based (for EpCAM and vimen-
tin) or EDTA-based (for EMA and GATA3) anti- 
gen retrieval. Antibody binding was visualized 
using the EnVision Detection System, Pero- 
xidase/DAB, Rabbit/Mouse (cat # K5007, 
Dako) according to the manufacturer’s ins- 
tructions. 

Statistics

Statistical analysis was performed using Gra- 
phPad Prism software version 7.03 (GraphPad 
Software, La Jolla, CA, USA, www.graphpad.
com). Differences between groups were esti-
mated by Fisher’s exact test. P < 0.05 was  
considered significant.

Results

All BCC cases tested immunohistochemically 
positive for the expression of EpCAM. Loss  
of EpCAM along the tumor front/infiltrating 
islands was observed in 29 of 48 (60.4%) in- 
filtrative BCC and in 6 of 48 (12.5%) nodular 
BCC (P < 0.0001) (Figure 1). EpCAM loss was 
mainly restricted to the invasive front. EpCAM 
staining demonstrated a heterogeneous ex- 
pression pattern with strong EpCAM expres-
sion in superficial and central tumor parts and 
weak to total EpCAM loss at the deeper infil- 
trating tumor fingers including the invasive 
front (Figure 2). Perineural invasion as demon-
strated by tumor cells being adjacent to S100 
positive neural structures was observed in 

(100%) infiltrative BCC and 10 of 10 (100%) 
nodular BCC. EMA expression was absent in 
seven of seven (100%) infiltrative BCC and 10 
of 10 (100%) nodular BCC (Table 1). Vimentin 
counter staining of the stroma was used for a 
better identification of small BCC tumor islets 
(Figure 2).

Discussion

To our knowledge, the loss of EpCAM along  
the invasive front of infiltrative BCC has not 
been described so far. We found a statistically 
relevant loss of EpCAM expression in infiltrat- 
ing BCC as compared to nodular BCC. EpCAM 
loss was mainly restricted to the tumor inva- 
sion front as well as deeper infiltrating tumor 
islands. Immunhistochemical stainings for  
GATA3 and EMA showed an universal positivity 
and negativity in 10 cases, respectively. Thus, 
especially in infiltrative BCC cases the use of 
GATA3 can facilitate detecting single tumor 
islands that have lost their EpCAM expression 
and are otherwise too small in order to be 
detected in conventional H&E staining. 

Loss of other intercellular adhesion molecules 
and junctional proteins, such as E-cadherin, 
beta-catenin, and desmoglein among the tu- 
mor invasion front has been described in  
squamous cell carcinoma [27] but not in BCC. It 
is known that loss of those molecules is associ-
ated with an increase of tumor cell invasion; 
thus, they are considered useful prognostic 
markers in human carcinomas [28-31]. At  
least one of those cell adhesion markers, E- 
cadherin, is known to be co-expressed with 
EpCAM and it has been illustrated that  
EpCAM can modulate cadherin-mediated adhe-
sion [22]. Akin et al. could demonstrate that 

would have otherwise been missed by H&E or EpCAM-staining. (A) Scale bar: 500 µm; (B) Scale bar: 200 µm, arrow 
depicting the infiltrating tumor islands with detected EpCAM loss (H&E, anti-vimentin, anti-EpCAM, anti-GATA3).

Table 1. Immunohistochemical features of infiltrative and nodular 
basal cell carcinoma

Infiltrative BCC Nodular BCC
Total no 48 48
EpCAM loss* 29 6
Perineural invasion 3 out of 12 cases 1 out of 24 cases
GATA3 7 positive out of 7 cases 10 positive out of 10 cases
EMA 7 negative out of 7 cases 10 negative out of 10 cases
*Fisher’s exact test, P < 0.0001.

three of 12 (25.0%) infiltra-
tive BCC and one of 24 
(4.2%) nodular BCC. GATA3 
and EMA expression were 
exemplarily tested in a sub-
set of 10 cases in order to 
investigate their function as 
helpful tools in ambiguous 
BCC cases. GATA3 staining 
was seen as homogenous 
staining in seven of seven 
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EpCAM modulates adhesion and tight junction 
function by regulating intracellular localization 
and degradation of selected claudins, especial-
ly claudin-7 and claudin-1 [32]. Our results 
underline the positive role of EpCAM expres-
sion for cell adhesion in BCC while its loss at 
the tumor front presumably facilitates tumor 
invasion. 

Besides, the downregulation of EpCAM has 
been associated with epithelial-mesenchymal 
transition (EMT) [33, 34], a process, that plays 
a key role in carcinoma progression and is  
necessary for invasion and metastasis [35-37]. 
Interestingly, in contrast to other highly malig-
nant EpCAM expressing tumors, such as Merkel 
cell carcinoma [38], even though the majority 
of BCC strongly expresses EpCAM [12], BCC 
only rarely metastasize. 

It has been demonstrated that for BCC tumori-
genesis a histological continuum exists that 
moves from low-risk superficial and nodular 
BCC subtypes via less frequent transitional, 
mixed types toward the high-risk micronodular, 
morpheic, and infiltrating types [39]. The host 
immune response and stromal alterations ac- 
company this progression. 

Thus, when considered in conjunction with  
the results reported herein, our data suggests 
that dynamic changes of EpCAM expression 
facilitate infiltration along the tumor invasion 
front and may be accompanied by histological 
changes towards more aggressive BCC sub- 
types. 

Detection of EpCAM loss along the invasive 
BCC front could therefore serve as prediction 
marker for a destructive BCC growth pattern 
leading to substantial tissue damage. Ten- 
tatively and still theoretical, in cases where 
EpCAM loss is detected it might be reasona- 
ble to choose a larger safety margin. 

Further studies on adhesion/junctional mark-
ers known to be associated with EpCAM (e.g. 
claudins and cadherins) are needed to shed 
further light on the mechanisms of EpCAM loss 
along the tumor invasion front. 
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