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ABSTRACTABSTRACT
Background: Pseudo-epitheliomatous Hyperplasia (PEH) is a benign proliferation of epithelium occurring in 
response to various neoplastic lesions, infections and inflammatory processes. It can be mistaken especially in 
small biopsies for an invasive oral squamous cell carcinoma (OSCC). The objective of this study was to determine 
the expression and comparison of immunohistochemical marker E-cadherin in OSCC and PEH lesions. 
Materials & Methods: This cross-sectional study was conducted in Department of Histopathology, Armed Forces 
Institute of Pathology, Rawalpindi, Pakistan from January 2013 to March 2016. 60 paraffin embedded cases, 30 
each of PEH and OSCC were retrieved and stained with haematoxylin and eosin. They were then immune-stained 
with E-cadherin and expression evaluated and compared in two lesions by histopathologist. Age, sex, site of 
lesion and E-cadherin expression were variables. Age was described by mean and SD and other variables as 
frequency and percentages.
Results: Mean age of OSCC group was 60.1±17.3 years and PEH group 52.7±16.6 years. OSCC group included 
16 (53.33%) men and 14 (46.67%) women. PEH group included 18 (60%) men and 12 (40%) women. In OSCC 
group, site of lesion was buccal mucosa 12 (40%) cases, gingiva 10 (33.3%), tongue 7 (23.3%) and floor of mouth 
1 (3.4%) case. In PEH group, site of lesion was buccal mucosa 12 (40%) cases, tongue 11 (36.67%), gingiva 6 
(20%) and palate 1 (3.3%) case.
The expression of E-cadherin was negative in all 30 cases of OSCC and positive in 29/30 (96.67%) cases in PEH.  
Conclusion: E-cadherin can be used as an ancillary marker in the differentiation of oral squamous cell carcinoma 
and pseudo-epitheliomatous hyperplasia. 
KEY WORDS: Pseudo-epitheliomatous Hyperplasia; Squamous cell carcinoma; E-Cadherins; Immunohistochemistry; 
Cancer biomarkers; Monoclonal antibodies. 
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INTRODUCTIONINTRODUCTION
Oral Squamous Cell Carcinoma (OSCC) is an ag-
gressive lesion that arises from the squamous epi-
thelium of oral cavity.1 Microscopically the epithelial 
cells exhibit squamous differentiation marked by the 

presence of keratin pearls and intercellular bridges.2 
Its occurrence is high in developing countries, pos-
ing a major health problem.3-4 It is the tenth most 
common cancer in Pakistan.5 Despite improved 
management strategies developed in the last thirty 
years, its survival rate has not changed.6 This might 
have resulted due to delay in its detection or its 
susceptibility of local recurrence and metastasis.7

Pseudo-epitheliomatous hyperplasia (PEH) is a be-
nign proliferation of epithelium occurring in response 
to various disorders, including neoplastic lesions, in-
fections and inflammatory processes.8 Histologically 
it is represented as exuberant overgrowth of squa-
mous epithelium seen as extending into connective 
tissue in a tongue like pattern and can be mistaken 
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for an invasive OSCC, especially in small biopsies.9 
This becomes even more challenging to distinguish 
between OSCC and PEH when the rete pegs are 
anastomosing deep into the connective tissue and 
the biopsies cut are poorly oriented tangentially.10 
However, the research on certain biomarkers to dif-
ferentiate between PEH and OSCC is scarce and no 
study so far has been conducted in our population to 
evaluate the role of immunohistochemical proteins 
in these lesions. 
E-Cadherin is a transmembrane glycoprotein found 
on the surface of the epithelial cells having a molec-
ular weight of 120-kDa.11 Loss of E-Cadherin frag-
ment causes breakage of adherent junctions which 
results in detachment of epithelial cells making them 
vulnerable for invading the deeper tissues in oral 
cancers.12 E-cadherin has frequently been studied 
as a potential cancer biomarker and is hypothesized 
that its expression might be useful in differentiating 
OSCC from PEH.10 This is essential as erroneous 
diagnosis of malignancy results in radical surgery, 
treatment related morbidity and can even have fatal 
consequences.
The objective of this study was to determine the ex-
pression and comparison of immunohistochemical 
marker E-cadherin in OSCC and PEH lesions. 

MATERIALS AND METHODSMATERIALS AND METHODS
1. Specimen
This cross-sectional study was conducted in the De-
partment of Histopathology, Armed Forces Institute of 
Pathology (AFIP), Rawalpindi, Pakistan from January 
2013 to March 2016. The proposal of the study was 
approved by the Institutional Ethical Review Com-
mittee. Two samples of paraffin embedded cases, 
30 each of PEH and OSCC were retrieved from the 
archives of the Armed Forces Institute of Pathology 
(AFIP), Rawalpindi. Adequacy was ensured. Scanty 
and autolysed tissues were not included.
2. Immunohistochemistry
Samples were cut into 4-μm sections and stained 
with hematoxylin and eosin. They were evaluated 
by the same experienced pathologist, reviewed and 
graded according to Anneroth’s classification.13 The 
tissue sections were immuno-stained with monoclo-
nal antibodies against E-cadherin (1:100, catalogue 
No: 081223; Invitrogen, USA) by fixing sections in 
10% buffered formalin. Later these were placed on 
glass slides and dried overnight at 37°C. Tissue 
sections from deparaffinized slides were mounted 
on HistoGrip coated slides, washed with distilled 
water 3 times for 2 minutes each. Then Pyrex glass 
beaker containing 500 ml of 0.01 M citrate buffer was 
placed on a hot plate and the solution was heated till 
it boiled. Slides were put on a slide rack and placed 
in the beaker with boiling solution and kept boiling 
for 15 minutes. After heating, slides were allowed 
to cool at room temperature for at least 20 minutes. 

They were then rinsed with Phosphate Buffered 
Saline (PBS) and submerged in peroxidase quench-
ing solution and rinsed again with PBS. They were 
applied with serum blocking solution and later with 
primary antibody and incubated for 30-60 minutes 
at room temperature and rinsed again with PBS. A 
secondary antibody was then applied and incubated 
for 10 minutes at room temperature and rinsed again 
with PBS. Enzyme conjugate was applied and incu-
bated for 10 minutes at room temperature and rinsed 
again with PBS. Chromogen was finally applied, 
incubated for 5-10 minutes at room temperature and 
rinsed with PBS.
3. Scoring criteria
Scoring for E-cadherin was done according 
to the scoring criteria proposed by You et al.14 
Immunoreactivity of E-cadherin was evaluated 
by calculating percentage of positive stained 
cells; staining pattern (P) x staining intensity (I); 
(Immunoreactivity= Px I). 
Normal oral mucosa was used as a positive control 
to ensure homogenous accurate and reproducible 
staining and rated as 1 (weak), 2 (moderate) and 
3 (strong). If the intensity of E-cadherin staining in 
tumour cells was the same as in normal epithelial 
cells, then it was recorded as 3 (strong). If it was 
recognizable but weaker than in normal cells, it 
was recorded as 2 (moderate). If ≤50% cells were 
stained, then it was considered as 1 (weak) staining. 
The staining pattern of E-cadherin was categorized 
into four groups: negative as zero, ≤ 50% of cells 
as 1, 51-75% of cells as 2 and > 75% of cells were 
scored as 3. Percentages of stained cells (staining 
pattern) were calculated by arbitrary counting of 
cells by considering 10 consecutive microscopic 
high power fields. Percentages of E-cadherin 
positive cells were calculated by dividing stained 
cells with total number of cells multiplied by 100. 
The immunoreactivity of E-cadherin was divided 
into two groups based on staining intensity and 
staining pattern scores; a score of 0-6 was defined as 
negative and a score of >6 was defined as positive 
immunoreactivity. 
4. Data Collection & Analysis Plan
Age in years and sex were two demographic vari-
ables, while site of the lesion and E-cadherin expres-
sion (positive/ negative) were research variables. Age 
in years was measured on ratio (numeric) scale and 
was described by mean, SD, minimum, maximum 
and range. The other variables were measured on 
nominal scale and were described as frequency and 
percentages.

RESULTSRESULTS
The mean (SD) age of 30 cases of oral squamous 
cell carcinoma (OSCC) was 60.1 ± 17.3 (21-95) with 
a range of 74 years. For pseudo-epitheliomatous 
hyperplasia (PEH), it was 52.7 ± 16.6 (13-82) with a 
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range of 69 years. 
OSCC group included 16 men (53.33%) and 14 
women (46.67%). PEH group included 18 men (60%) 
and 12 women (40%). 
In OSCC group, site of the lesion was buccal mu-
cosa in 12 (40%) cases, followed by gingiva in 10 
(33.3%), tongue in 7 (23.3%) and floor of the mouth 
in 1 (3.4%) case. In PEH group, site of the lesion 
was buccal mucosa in 12 (40%) cases, followed by 
tongue in 11 (36.67%), gingiva in 6 (20%) and palate 
in 1 (3.3%) case.
All the thirty biopsies of OSCC showed a negative 
expression for E-cadherin; 83.4% showed weak while 
16.6% had moderate staining intensity. On evaluating 
the staining pattern of E-cadherin, 24 (80%) OSCC 
showed a score of 1 and the rest 6 (20%) scored as 
2. Immunoreactivity to E-cadherin was designated 
with a score of 1 in 24 (80%) cases, followed by score 
of 2 in 2 (6.67%) cases and score of 4 in 4 (13.3%) 
cases of OSCC.
However, the expression of E-cadherin was seen 
positive in 29 of 30 (96.7%) cases of PEH (Photo-
micrograph 1); all of them showed a strong staining 
intensity for E-cadherin and a score of 3 according 
to the staining pattern. The only one (3.3%) negative 
case had a moderate staining intensity and a score 

of 1 according to staining pattern. Immunoreactivity 
to E-cadherin was designated with a score of 9 in 
29 (96.7%) cases and a score of 2 in 1 (3.3%) case 
of PEH.

DISCUSSIONDISCUSSION
OSCC is one of the most prevailing worldwide 
malignant tumours of the head and neck region 
and a leading contributor of death and morbidity.15 
PEH on the other hand is a benign lesion which 
commonly involves mucous membranes and lacks 
typical features of malignancy like nuclear atypia 
and aberrant mitosis.16 The clinical data collected 
with histopathological report may not always be 
sufficient for a conclusive diagnosis especially in 
challenging cases. Tissue biomarkers are therefore 
studied as an auxiliary methods to reveal the cellular 
alterations present in the tumours which help in 
the detection of any malignancy, hence, improving 
prognosis and treatment modalities.17 E-cadherin is 
an important member of Cadherin family which is 
essential in establishing cell to cell adhesion and in 
maintaining the integrity of the epithelial tissue.18 The 
suppression of E-cadherin expression leads to loss 
of cell binding that contributes to the development 
and progression of cancer.19

All the 30 specimens of OSCC of our study showed 

Photomicrograph 1: Strong expression of E-Cadherin in Pseudo-epitheliomatous Hyperplasia (PEH) 
(x40)
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negative expression for E-Cadherin. A study con-
ducted by Zarovnaya & Black on 16 cases of OSCC 
revealed its decreased staining in the invasive cells.12 
Likewise a study by Sridevi et al. showed that 60% 
subjects showed weak, 30% mild to moderate and 
remaining 10% moderate to strong expression and 
also revealed loss of E-cadherin expression in tumour 
which is in agreement to our findings.20 In our study 
25 of 30 (83.3%) OSCC specimens showed weak 
staining intensity of E-cadherin while the remaining 
5 (16.6%) had moderate staining intensity. Another 
study by Liu et al. analyzed 83 tumour cases of 
primary OSCC with E-cadherin; 48 (58%) exhibited 
positive E-cadherin expression and the rest 35 (42%) 
were negative. E-cadherin expression was frequently 
lost at the invasive tumour front. This contradictory 
expression may be influenced by methodological 
disparities.21Yuwanat et al. also reported a reduced 
expression of E-cadherin in OSCC which was stati-
cally significant and in accordance with our study. 22

Contrary to OSCC, 29 of 30 cases of PEH showed 
positive staining with E-Cadherin and negativity in 
just one case. You et al. also applied E-cadherin 
on 29 cases of PEH and detected it in the cell 
membranes of PEH and all specimens showed 
preserved expression of E-Cadherin. However, its 
expression was reduced in the cell membranes 
of the neoplastic cells. The invasive tumour cells 
showed weak and incomplete membranous staining 
for E-cadherin.13

We found significant expression of E-cadherin in PEH 
biopsies and insignificant in OSCC. This signifies its 
use as an adjunct in small challenging biopsies in 
differential diagnosis of OSCC and PEH. Identifying 
and scoring of immunohistochemical (IHC) markers 
play a key role in oncology. It helps in determining 
the type of lesion and predicting the clinical course 
of the disease. Due to limited resources available in 
our setup, we were unable to use software for scoring 
of tissue stains on a slide and therefore proposed 
the use of visual scoring and quantization to assess 
the staining of E- cadherin. 

CONCLUSION CONCLUSION 
E-cadherin can be used as an ancillary marker in the 
differentiation of oral squamous cell carcinoma and 
pseudo-epitheliomatous hyperplasia. 
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