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Prognostic role of E-Cadherin expression in oral squamous cell carcinoma
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INTRODUCTION

Oral epithelium is characterized by well developed
intercellular adhesion complex owing to different types
of junctions i.e. gap junctions, tight junctions, desmo-
somes and adheren junctions (AJ’s).1 Of all, AJs are
most important in maintaining the apico-basal polar-
ity of epithelial tissue along with the cytoskeletal actin
filaments2 and adds compactness to epithelium.3 E-
Cadherin is a transmembrane glycoprotein forming
intercellular bridges and maintains functional and

structural integrity of epithelium.4 The adhering func-
tion of E-Cadherin starts from very first few hours of
life which binds the cells of an embryo together and
ultimately transform into an individual with different
tissues and organs. Loss or reduction of E-Cadherin
molecules causes disruption of AJs and results in
detachment of epithelial cells and makes them vulner-
able for invading the deeper tissues in oral cancers. A
number of mechanisms including hypermethylation of
promoter region5 (Humar, and Guilford, 2009), phos-
phorylation of CpG island and shedding of extracellu-
lar domain by matrix metallo-protein6 (Wever, et al.,
2007) are supposed to be involved in loss of E-Cadherin
but the exact mechanism is not yet known7 (Dupre-
Crochet, et al, 2007).

Oral squamous cell carcinoma (OSCC) is an epi-
thelial malignancy with variable squamous cell differ-
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ABSTRACT

The aim of this study was to evaluate E-Cadherin expression in oral squamous cell carcinoma
(OSCC) with its relation to histological grades. It was a quasi experimental study in which sixty
diagnosed cases of oral squamous cell carcinoma were selected by purposive sampling technique.
Fresh sections were prepared and re-diagnosed for relative histological grades by H&E staining,
regardless of their previous diagnosis. E-Cadherin expression was assessed in terms of Intensity and
Site of staining and its expression was recorded. The collected data were analyzed by SPSS version
17. The differential grades observed in 60 cases both with H&E and E-Cadherin staining methods
were compared which showed a highly significant association, P-value < 0.001. A strong membranous
E-Cadherin expression was observed in cells of well differentiated squamous cell carcinoma, which
changed to heterogeneous (both membranous as well as cytoplasmic expression) in moderately
differentiated SCC and became weak cytoplasmic to absolute negative in poorly differentiated OSCC.
Intensity of E-Cadherin expression was also observed to be reduced, P-value < 0.001, with the
advancing histological grades of oral squamous cell carcinoma. It was concluded that E-Cadherin
expression provides accurate details of tumour behaviour at all levels in a given section which can be
used to predict the prognosis of the disease more accurately.
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entiation and the ability to metastasize in regional or
distant lymph nodes.6 Oral cavity is the tenth most
frequent site for developing OSCC. It is third most
common in the developing countries after stomach and
cervical cancer.7 More than 90% of mucosal lining
tumors of the oral cavity are SCC.8 Its incidence is
around 4%-12% in the world, while South Asia, Aus-
tralia, France, Brazil and South Africa share the
highest rates.8,9 OSCC ranked on top among men and
third among females in Pakistan and India. It is most
commonly associated with taking paan, tobacco chew-
ing and reverse smoking10 (Sedano, 2011).

Oral squamous cell carcinoma is characterized by
a breach in the basement membrane by tumor (squa-
moid) cells which shows variable amount of dysplasia
and keratinization. Dysplastic changed include, pleo-
morphism, hyperchromatism, increased nuclear-cyto-
plasmic ratio and atypical mitosis. There is loss of
polarity and cellular organization. The epithelial cells
lose their cohesiveness by disruption of their inter-
cellular bridges or AJs. The cells detach from the
compact epithelial lining and invade the deeper tis-
sues.6 Histological variants of OSCC show identical E-
Cadherin expression depending upon their relative
grades. In normal epithelium and cells of well differen-
tiated SCC E-Cadherin shows strong membranous
expression. Moderately differentiated SCC shows
strong to weak heterogeneous expression while poorly
differentiated SCC shows either weak cytoplasmic to
absolute negative expression. WHO rates TNM status
as the most significant prognostic factors whereas
subjective histological grading is believed to relate
poorly with prognosis of the disease.6 However, grad-
ing at invasive tumor front correlates well with the
clinical stage and prognosis.

METHODOLOGY

In this study, sixty cases of OSCC were retrieved,
after approval of ethical review committee, from the
archival records of armed forces institute of pathology
with their personal history forms. Non-probability
purposive sampling technique was used. Necrosed/
scanty tissues, poorly fixed paraffin blocks or patients
who received chemo- or radiotherapy were excluded.
Fresh sections were prepared. The cases were re diag-
nosed for their relative histological grades as per
Broder and ITF grading systems. Fresh sections of

same cases were again taken and were analyzed for E-
Cadherin expression in terms of intensity and location
by using keys dexsigned by Kaur et al.11 Key for
intensity (++ = strong, + weak, 0/+ weak cytoplasmic
and 0= negative). Key for site of staining (1=Membra-
nous, 2= heterogeneous i.e. membranous and cytoplas-
mic, 3=cytoplasmic, 4=absent). The results were ana-
lyzed by using SPSS 17. The study variables were
compared by chi-square with p-value <0.05 taken
significant.

RESULTS

Specimens of oral squamous cell carcinoma of 60
individuals were included in the study in which 50%
were males and females each with an average of 57.41
(SD = 14.32) years (Table 1). Buccal mucosa was the
commonest site observed in 25 (41.7%, CI: 29.2% -
54.1%) cases, attributable to the common site of snuff
placement in our community, followed by tongue in 20
(33.3%, CI: 21.4% - 45.3%) cases, lips in 6 (10%, CI:
2.4% - 17.6%) cases, oro-pharynx in 4 (6.7%, CI: 0.4%-
13%) cases (Table 1). No significant association was
observed between age, sex and site of the tumor and E-
Cadherin expression.

E-Cadherin grades with E-Cadherin staining site
and intensity: A strong homogeneous membranous
expression in the basal and parabasal layer was ob-
served which ultimately faded out in superficial layers
in normal epithelium and cells of well differentiated
OSCC showing similar characteristics (Fig 01).
Keratin pearls showed concentric E-Cadherin stain-
ing (Fig 02). Histological differential grades observed
on the basis of E-Cadherin expression were found to be
well differentiated in 27 (45%, CI: 32.4% - 57.6%)
cases, moderately differentiated in 24 (40%, CI: 27.6%
- 52.4%) cases and poorly differentiated in 9 (15%, CI:
6% - 24%) cases. E-Cadherin staining site was mem-
branous (Fig 03). in majority of the cases i.e. 27 (45%,
CI: 32.4% - 57.6%) followed by heterogeneous (Fig 04)
in 24 (40%, CI: 27.6% - 52.4%) cases, weak cytoplasmic
(Fig 05) and absolute negative (Fig 06). A strong
association, P-value < 0.001 was observed between
histological grades of oral squamous cell carcinoma
and the grades observed after E-Cadherin expression
by two pathologists both individually and in team
together. Twenty six (43.3%, CI: 30.8% - 55.9%) cases
were graded as well differentiated, 15 (25%, CI: 14% -
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36%) were graded as moderately differentiated and 8
(13.3%, CI: 4.7% - 21.9%) were graded as poorly differ-
entiated through both the staining methods.

Association between E-Cadherin grades and E-
Cadherin staining site was observed to be highly
significant (P < 0.001). All the well differentiated
specimens (100%) were membranous, all the moder-
ately differentiated specimens (100%) were heteroge-
neous (membranous & cytoplasmic), whereas all (100%)
poorly differentiated specimen showed either weak
cytoplasmic or negative expression (Table 1).

Similarly the association between E-Cadherin
grades and E-Cadherin intensity was significant (P
<0.001). Well differentiated specimens showed 74.07%
strong and 25.93% weak membranous expression.
Moderately differentiated cases exhibit 41.67% strong
and 58.33% weak expression. Whereas, 44.44% cases
of poorly differentiated OSCC were labeled weak cyto-
plasmic and 55.56% cases absent for intensity (Table
2). Majority (74.07%) of well differentiated OSCC
cases showed strong positive E-Cadherin expression
(++). Moderately differentiated cases showed hetero-

Fig 05: E-cadherin cytoplasmic expression in poorly
differentiated OSCC (Magnification x 400)

Fig 06: Negative E-cadherin expression in poorly
differentiated OSCC (Magnification x 100)

Fig 01: E-cadherin expression in basal and
parabasal normal epithelium & well

differentiated OSCC (Magnification x 100)

Fig 03: E-cadherin membranous expression in
well differentiated OSCC (Magnification x 400)

Fig 02: Swirling E-cadherin expression in
Keratin pearls of OSCC (Magnification x 400)

Fig 04: E-cadherin heterogeneous expression
in moderately differentiated OSCC

(Magnification x 400)
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geneity in its intensity and was observed to be weak (+)
in 50% of cases. It became weak cytoplasmic (0/+) to
negative (0) in 100% cases of poorly differentiated
OSCCs. Our results revealed a down regulation trend
in the intensity of E-Cadherin expression with the
advancing grade of tumors in agreement with numer-
ous previous findings. Thirty (50%) strong (++), 19
(32.73%) weak (+), 6 (10%) weak cytoplasmic (0/+) and
5 (8.3%) negative (0) cases of E-Cadherin expression
were observed out of 60 OSCC cases with P-value <
0.001.

DISCUSSION

E-Cadherin is a membranous marker in normal
circumstances.12 E-Cadherin expression in well differ-
entiated OSCC shared similar staining properties as
that of normal epithelium. Moderately differentiated
cases show heterogeneous expression i.e. membra-
nous and cytoplasmic expression. Whereas, poorly
differentiated OSCC cases show weak cytoplasmic to
absolute negative E-Cadherin expression.11

In this study a strong homogeneous membranous
E-Cadherin expression observed in the basal and para-

basal layer which gradually faded out in superficially
placed keratinized layers of normal epithelium
and cases of well differentiated OSCC sharing
similar characteristics (Fig 01). These findings
were also reported by Kaur et al. in their descriptive
study of E-Cadherin expression in OSCC.11

The concentric and swirling E-Cadherin expression of
keratin pearls in OSCC may indicate gradual loss of
E-Cadherin molecules from epithelial membranes
(Fig 02). No significant association was observed be-
tween age, sex and site of the tumor and E-Cadherin
expression in our study which is similar to that re-
ported in studies conducted over 43 recurrent cases of
OSCC by Zhong et al13 and 37 cases of OSCC by Kaur
et al.11

E-Cadherin expression in terms of intensity: A
down regulation trend of E-Cadherin expression was
observed with the advancing grades of OSCC. The
intensity of staining was gradually diminished to zero
with the advancing disease. A positive association was
observed with increased invasiveness and chances of
distant metastasis in our study. Thirty (50%) strong

TABLE 2: CORRELATION OF E-CADHERIN GRADES WITH E-CADHERIN STAINING INTENSITY IN
CASES OF OSCC (n=60)

E-Cadherin grades

E-Cadherin Staining Intensity Well differen- Moderately differen- Poorly differen-
tiated (n=27) tiated (n=24) tiated (n=29)

Strong (++) 20 (74.07%) 10 (41.67%) 0 (0%)
Weak ( + ) 07 (25.93%) 12 (50%) 0 (0%)
Weak Cytoplasmic (0/+) 0 (0%) 02 (8.33%) 4 (44.44%)
Absent ( 0 ) 0 (0%) 0 (0%)  5 (55.56%)
P-value < 0.001

TABLE 1: CORRELATION OF E-CADHERIN GRADES WITH E-CADHERIN STAINING SITE IN CASES
OF OSCC (n=60)

E-Cadherin grades

E-Cadherin Staining Site Well differen- Moderately differen- Poorly differen-
tiated (n=27) tiated (n=24) tiated (n=29)

Membranous (1) 27 (100%) 0 (0%) 0 (0%)
Heterogeneous (2) 0 (0%) 24 (100%) 0 (0%)
Weak Cytoplasmic /Absent (3) 0 (0%) 0 (0%) 04 (44.44%)
Absent (4) 0 (0%) 0 (0%)  05 (55.56%)
P-value < 0.001
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(++), 19 (32.73%) weak (+), 6 (10%) weak cytoplasmic
(0/+) and 5 (8.3%) negative (0) cases of E-Cadherin
expression were observed out of 60 OSCC cases with P-
value < 0.001. This down regulation trend of E-Cadherin
expression is also reported and well documented by
numerous researchers. Zhong et al. reported 10 (23.3%)
with strong (+++) expression followed by (++) in 11
(25.6%), (+) in 13 (30.2%) and negative (-) in 9 (20.9%)
expression out of their 43 OSCC cases based upon
Hiraki et al. scoring system.13 They reported a strong
association with more advance staged tumors p-value
equal to 0.024, which appeared to be in accordance
with our results. Qureshi et al. observed a negative E-
Cadherin staining in the diagnosis of invasive lobular
carcinoma of breast with a specificity of 97.7%.14

Results of the present study also showed a negative
expression for poorly differentiated OSCC cases but
less than 55.5% of the cases showed an absolute ab-
sence of E-Cadherin expression (five out of nine poorly
differentiated OSCC). This test can well be used as a
highly specific test for poorly differentiated invasive
SCC. However, a study on larger scale is required to
further evaluate this specificity.

E-Cadherin expression and staining site: Partial
or complete loss of E-Cadherin expression is a frequent
phenomenon in OSCC. Among 60 cases of our study
45% well differentiated, 40% moderately differenti-
ated and 15% poorly differentiated OSCC were graded
after analyzing E-Cadherin expression on the basis of
Broder’s grading system. Membranous as well as cyto-
plasmic E-Cadherin staining has been reported in
several studies13,15 but its relationship with the histo-
logical grades was described by Kaur et al. in their
descriptive study.11 Kaur et al. reported expression of
E-Cadherin on 10 (27.03%), 14 (37.84%) and 13 (35.14%)
cases of well, moderate and poorly differentiated OSCC
respectively which were graded by conventional
Broder’s grading system in 37 cases. They concluded
that E-Cadherin showed strong homogeneous mem-
branous expression in normal epithelium and cells of
well differentiated OSCC. It was observed heteroge-
neous (both membranous and cytoplasmic) in moder-
ately differentiated OSCC whereas it attained a weak
cytoplasmic or negative expression in cells of poorly
differentiated OSCC with a significant P-value <
0.005.11 Their results showed slight deviation from
their concluding remarks i.e. 28.6% (04 out of 10) cases
of moderately differentiated OSCC showed membra-

nous staining, 40% (04 out of 13) well differentiated
showed heterogeneous staining and 23.1% (03 out of
13) of poorly differentiated OSCC expressed membra-
nous staining. This study also revealed highly signifi-
cant results for E-Cadherin expression when the his-
tological grades were compared with the E-Cadherin
staining site, P-value < 0.001 (Table 2). 100% cases of
well differentiated OSCC showed membranous stain-
ing, 100% showed heterogeneous expression in moder-
ately differentiated OSCC. Poorly differentiated OSCC
in our study showed 44.44% weak cytoplasmic stain-
ing and 55.56% with negative E-Cadherin expression.
Therefore, E-Cadherin expression shifts from mem-
branous to cytoplasmic with the advancing histologi-
cal grades which is in accordance with the results of
several other studies around the world.11,13,15 Among
60 cases of our study 45% well differentiated, 40%
moderately differentiated and 15% poorly differenti-
ated OSCC were graded after analyzing E-Cadherin
expression over Broder’s histological grades. Whereas
Kaur et al. reported expression of E-Cadherin on 10
(27.03%), 14 (37.84%) and 13 (35.14%) cases of well,
moderate and poorly differentiated OSCC respectively
which were graded by conventional Broder’s grading
system in 37 cases. Variation between our results and
that studied by Kaur et al. in determining the associa-
tion between histological grades and E-Cadherin ex-
pression resulted probably because Kaur and his asso-
ciates have applied their results of E-Cadherin expres-
sion on Broder’s grading system whereas, we have
analyzed Broder’s system of histological grading on
the basis of E-Cadherin expression in which all areas
of the tumor sections were given equal consideration
including invasive tumor front. The observed down-
regulation in E-Cadherin expression in all the cases of
OSCC was in accordance with the existing published
data among OSCC cases presented more invasive and
potentially metastatic disease (Table 3). However, a
study conducted by Saada, et al. showed the only
contradictory results and related increased E-Cadherin
expression with poor prognosis in head and neck
OSCC.16 Whereas, E-cadherin is a useful independent
prognostic factor in UUT-TCC, for use in addition to
age and tumor stage. It is of particular interest to
predict recurrence in patients with low grade non-
invasive tumors. Ki67 expression is informative but
less significant. Survivin, p53, p27 and MSH2 have no
prognostic value.17
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CONCLUSION

The specific expression of E-Cadherin intensity
and site staining in different histological grades of
OSCC can be used in estimating the invasiveness and
aggressiveness of the disease hence significantly pre-
dicts the behavior of the disease more accurately.
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