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Immunohistochemical Expression of Fascin in Oral Epithelial
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A b s t r ac t
Aims: The present study aimed to evaluate and compare the expression of fascin in normal oral mucosa (NOM) and oral epithelial dysplasia
(OED) and to estimate the expression in different grades of oral squamous cell carcinoma (OSCC).
Materials and methods: The study involves a total of 55 cases including 30 cases of OSCC, 15 cases of OED, and 10 NOM tissues. All the sections
were subjected to fascin immunostaining. Epithelial dysplasia were scored by layer-wise immunohistochemical staining, while for carcinoma
staining intensity and number of cells stained were assessed. The scores were analyzed using one-way ANOVA test and Tukey’s post hoc test.
Results: Our results showed that fascin expression in NOM was very low or restricted to the basal layers of the epithelium. In case of OED and
OSCC, fascin immunostaining was highly elevated. Also, it was seen increasing with increasing grades of dysplasia (p = 0.002) and decrease in
differentiation of OSCC.
Conclusion: A steady up-regulation of fascin expression is noted in OED and squamous cell carcinoma. These findings suggest that fascin plays
an important role from early stages of carcinogenesis to invasive carcinoma.
Clinical significance: Fascin can be used as a reliable biomarker for diagnostic and prognostic implications of OED and OSCC, respectively.
Keywords: Fascin, Head and neck cancer, Immunohistochemistry, Oral cancer, Oral epithelial dysplasia, Oral leukoplakia, Oral squamous cell
carcinoma.
World Journal of Dentistry (2019): 10.5005/jp-journals-10015-1658

I n t r o d u c t i o n
Oral squamous cell carcinoma (OSCC) occurring in the head and
neck region is the eleventh most common type of cancer in the
world.1 However, in India there is a high incidence of oral cancer
with tobacco being the most important causative factor. According
to statistics by Takiar et al., the pooled projected score of head and
neck cancers in India for the year 2020 is expected to be 218, 421.2
Besides the advances in surgery, chemotherapy, radiation, and
other combinational therapies, the prognosis of oral cancer has
not improved in years.
Oral cancer is often preceded by potentially malignant
disorders, which include oral leukoplakia, oral submucous fibrosis,
erythroplakia, and lichen planus.3 Among them, oral leukoplakia
is the most common with a malignant transformation risk of
1.5 to 34%.4 The key to successful treatment outcome and survival
rate of OSCC therefore depends on early diagnosis of these
potentially malignant disorders. The gold standard method of
diagnosis for oral epithelial dysplasia (OED) still remains to be the
microscopic evaluation of hematoxylin-and-eosin stained sections.
Histopathologically, all oral leukoplakias may not show epithelial
dysplasia and many dysplastic lesions have shown to regress with
time.5 Histopathological diagnosis of OED can lead to subjective
errors in assessing dysplasia. Also, the fact that oral cancer being
developed from lesions that lacked dysplastic changes have led many
researchers to consider for reliable biomarkers in diagnosing OED.6
Fascin (FSCN1), a highly conserved 55 kDa actin binding and
bundling protein, is found to be up-regulated in many human
carcinomas. It is primarily expressed in cells requiring motility like
dendritic cells, neuronal cells, vascular endothelial cells, fibroblasts,
and macrophages.7,8 This globular actin cross-linking protein plays
an important role in the organization of cortical cell protrusions
like filopodia, lamellipodial ribs, spikes, microvilli, and dendrites.8,9
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For any carcinoma to spread, cancer cells need to acquire the
ability to migrate. The progression of cancer cells are achieved
by the active remodeling of actin cytoskeleton. Fascin organizes
F-actin into parallel bundles and helps in the formation of these
cellular protrusions. These protrusions have roles in cell–matrix
adhesions, cell interactions, and migration. Also, they are rich in
matrix metalloproteinases (MMPs), which when released, results
in the degradation of extracellular matrices thus helping in the
progression and invasion of carcinoma.10,11
Metastasis of oral cancer is achieved by the migration of
dysplastic epithelial cells after breaching the basement membrane.
Though the exact molecular mechanism for cell migration is not
elucidated, several theories explore the morphological polarization
of cells, formation of membrane extensions like filopodia and
lamellipodia and cell-substratum attachments.12 Whenever an
external migratory stimulus becomes active, cells become anterioposteriorly polarized and extend protrusions in the direction of
the signal. Cell–matrix adhesions attach these protrusions to the
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substratum on which the cell is migrating. These adhesions provide
anchorage to the movement of cells and provide signals for the
protrusive activity.13
Unlike other actin cross-linking proteins, fascin forms very
tightly packed and ordered parallel F-actin bundles.10 The
actin-bundling activity of fascin and its localization in cells are
regulated by phosphorylation of serine 39 within the N-terminal
actin-binding domain of fascin.14 An extracellular component,
fibronectin, activates protein kinase C alpha which binds with
Ser-39-phosphorylated fascin. This interaction of phosphorylated
fascin contributes to cell migration by altering the balance between
assembly of fascin protrusions and focal adhesions.13,15
Fascin is reported to be over-expressed in carcinomas of colon,
pancreatic, breast, lung, esophagus, stomach, skin, and ovary. In
addition, up-regulation is also reported in neoplasms like Hodgkin’s
lymphoma, multiple myeloma, immunocompromised conditions
like AIDS and also in salivary gland carcinomas.7,9,16,17 Shimamura
et al. in 2011 reported the up-regulation of fascin occurring early in
the progression from normal epithelium to invasive OSCC.18 In light
of these findings, we conducted a retrospective study on different
grades of OED and OSCC.
The aims of our study are as follows: (a) to assess and compare
the immunohistochemical expression of fascin in NOM and OED
and (b) to correlate the immunohistochemical expression of fascin
in different grades of OSCC.

M at e r ia l s

a n d  M e t h o d s

The present retrospective study was conducted at the Department
of Oral Pathology and Microbiology, Annoor Dental College and
Hospital, Kerala. An Ethical Committee clearance was obtained
from our Institutional Review Board to conduct the present study.
This study involves the use of formalin-fixed paraffin-embedded
tissues of 10 NOM, 15 OED, and 30 OSCC retrieved from our
departmental archives. OSCC specimens were further subdivided
into 10 cases each of well (WDSCC), moderate (MDSCC), and poorly
differentiated (PDSCC) on the basis of Broder’s histopathological
grading.19 Oral epithelial dysplasia specimens consist of 5 cases
each of mild, moderate, and severe dysplasia, which were classified
according to WHO 2005 classification. 6 Normal oral mucosal
specimens used for this study were collected during extractions
for orthodontic treatment, frenectomies and surgical removal of
impacted teeth. Carcinomas of sites other than oral cavity proper
like oropharynx and maxillary sinus and NOM from individuals with
long-standing tobacco-related habits were excluded in this study.
Normal lymph node sections from radial neck dissection were used
as positive controls for fascin (Fig. 1A).

Immunohistochemistry
Paraffin-embedded tissue blocks were cut into 4-μm-thick sections
and taken onto Superfrost Excel adhesive-coated microscopic
slides (Thermo Fisher Scientific, USA). Two sections were obtained
from each tissue blocks. The sections were then deparaffinized
and rehydrated through xylene and descending grades of alcohol.
Thereafter, the sections were placed in EDTA solution inside a
commercial microwave for antigen retrieval (pH—9.0) at 95°C for 3
cycles of 5 minutes each. After rinsing twice in Tris buffer saline, the
sections were treated with peroxidase block consisting of 3% H2O2
in water for 10 minutes to block the endogenous peroxidase activity,
followed by a 30-minutes power block to obstruct any nonspecific
antigenic sites. The sections were then incubated for 1 hour at

room temperature with fascin monoclonal antibody (Biogenex,
USA). Super enhancer reagent was added after this step and kept
at room temperature for 30 minutes. After washing with Tris buffer
saline, the sections were then incubated with one-step polymerHRP reagent for 30 minutes. Freshly prepared diaminobenzidine
tetrahydrochloride was used as chromogen for visualization. The
slides were counterstained with Harris hematoxylin for 1 minute.
Sections were finally cleared and mounted with DPX.

Interpretation of Staining
The slides were evaluated for immunostaining and scored as positive
or negative. Cells showing any cytoplasmic immunoreactivity were
considered positive for fascin expression.
To score the fascin expression in OED, four original categories
based on the level of epithelial staining were considered.18 The
expression was scored as
Score 0—if no expression was observed in any part of the
epithelium;
Score 1—if expression was restricted to one-third of the
epithelium beginning in the basal layer;
Score 2—if expression was observed in two-thirds of the
epithelium beginning in the basal layer;
Score 3—if expression was observed in all areas of the
epithelium.
Score was calculated in 10 high power fields in each slide and
mean was calculated per slide.
The OSCC samples were subjected to evaluation for the
intensity of staining and percentage score.20 In those cases with
staining heterogeneity, the expression was scored according to
the predominant staining intensity. It was scored as
Score 0—negative staining;
Score 1—mild staining;
Score 2—moderate staining; and
Score 3—intense staining.
For percentage score, the number of cells stained were assessed
and scored as:
Score 1—less than 10% stained;
Score 2—11–50% stained;
Score 3—51–80% stained, and
Score 4—more than 81% stained.
Score was calculated in 10 high power fields in each slide, and
mean was calculated per slide. Final score was obtained by adding
percentage score and staining intensity score, which can range from
0 to 7. Scores from 0 to 2 are considered negative, and scores from
3 to 7 are considered positive.20 All the interpretations were carried
out by three observers in order to eliminate inter-observer bias.
Data obtained were tabulated, and statistical analysis were
carried out using one-way ANOVA and Tukey’s post hoc test with
the help of SPSS software for windows 22.0.0 and Minitab version
17.1.0 software package.

R e s u lts
Fascin Expression in NOM and OED
In sections of NOM, 5 out of 10 cases showed negative staining
(score 0). In the remaining cases, staining was mainly concentrated
in the basal or parabasal cell layers (score 1 or 2). To be precise, out of
the 5 immunopositive sections of NOM, 3 sections showed staining
in the one-third of the epithelium (score 1) and 2 sections showed
staining in the two-thirds of the epithelium (score 2) (Figs 1B and C).
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Figs 1A to C: (A) Photomicrograph of fascin immunostaining in positive control—normal lymph node section (IHC, 40×); (B) Photomicrograph of
fascin immunostaining in NOM—score 0 (IHC, 40×); (C) Photomicrograph of fascin immunostaining in NOM—score 1 (IHC, 40×)

Figs 2A to C: (A) Photomicrograph of fascin immunostaining in mild dysplasia (IHC, 40×); (B) Photomicrograph of fascin immunostaining in
moderate dysplasia (IHC, 40×); (C) Photomicrograph of fascin immunostaining in severe dysplasia (IHC, 40×)
Table 1: Immunohistochemical expression patterns of fascin in different grades of OED
IHC score
OED

Total

Mild dysplasia
Moderate dysplasia
Severe dysplasia

0
2
0
0
2

In a total of 15 cases of OED, except two cases of mild dysplasia,
all remaining sections showed immunopositivity for fascin
(Fig. 2). To be precise, 2 cases showed no staining in any part of
the epithelium (score 0); 2 cases showed positivity restricted to
one-third of the epithelium (score 1); 3 cases showed positivity
in two-thirds of the epithelium (score 2); and 8 cases showed
immunohistochemical expression in all areas of the epithelium
(score 3). The distribution of fascin immunopositivity in three groups
of OED is represented in Table 1.
The mean ± SD is seen to increase from mild (1.20 ± 1.30)
to severe dysplasia (2.80 ± 0.44) among the subgroups of OED
(Table 1 and Fig. 3). Also Tukey’s post hoc test showed a strong
statistical significance in fascin expression between NOM and
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1
1
1
0
2

2
1
1
1
3

3
1
3
4
8

N
5
5
5
15

Mean ± SD
1.20 ± 1.30
2.40 ± 0.89
2.80 ± 0.44

OED (p = 0.002) at 5% interval (Table 2). The immunohistochemical
expression of fascin in OED cases is statistically higher when
compared to NOM specimens.

Fascin Expression in OSCC
Thirty samples of OSCC were taken for the present study, which
were further subdivided into 10 each of well, moderate, and poorly
differentiated OSCCs. Though all the cases showed positivity for
fascin, 4 cases expressed positivity in less than 10% of cells.
With regard to percentage score, 18 OSCC cases showed score
4 (>80% of positive cells), which includes 5 well, 6 moderate, and
7 poorly differentiated OSCCs. Five cases of OSCC showed score
3 (51–80% positive cells) and 4 cases showed score 2 (10–50%
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Fig. 3: Increasing expression of fascin in different grades of dysplasia
Table 2: Comparison of fascin expression patterns in NOM and OED
(Tukey’s post hoc test)
Study groups
NOM
OED

N
10
15

Mean ± SD
0.70 ± 0.82
2.13 ± 1.12

S.E.
0.384

p value
0.002

positive cells). For the intensity score, 12 samples obtained score 3
(intense staining), which includes 3 well, 4 moderate, and 5 poorly
differentiated OSCCs. However, 15 samples also reported to show
score 2 (moderate staining) comprising 5 well, 6 moderate, and 4
poorly differentiated cases (Fig. 4). The final scores were obtained
by summing up percentage score and intensity score. In the present
study, all 30 cases had a final score above 3, which denotes a strong
positive immunostaining of fascin in OSCC.
One-way ANOVA test denotes an increased mean ± SD from
well (5.1 ± 1.37) to poorly differentiated OSCC (6 ± 1.24) (Table 3 and
Fig. 5). Also, the statistical analysis between the subgroups of OSCC
using Tukey’s post hoc test denotes poor statistical significance
between the subgroups (Table 4). The immunohistochemical
expression of fascin in different grades of OSCC is seen to be
increasing with decreasing grades of OSCC.

D i s c u s s i o n
The increase in mortality rate of oral cancer is related to the late
diagnosis of this devastating disease. The symptoms of oral cancer
often presents very late, and sometimes even after the metastasis
have occurred. Therefore, the identification of potentially malignant
tumors is crucial and important in the diagnostic implications of
oral cancer.
In the present study, OED is compared against NOM for fascin
expression. Except 2 cases, all other specimens of OED stained
positive for fascin. Of the 10 NOM cases, the fascin expression was
either negative or concentrated in the basal or parabasal layers.
Ergo, it was clearly demonstrated in our study that a statistically
significant difference was obtained when the fascin expression of
NOM and OED were compared (p = 0.002). This was in accordance
with the study conducted by Shimamura et al., which demonstrates
the expression of fascin in benign epithelial diseases, dysplastic

lesions, and oral carcinoma.18 In the present study, fascin expression
were seen to be increasing with increasing grades of dysplasia (mild
to moderate to severe) (Table 1). Therefore, fascin over-expression
in epithelial dysplasia suggests a potential role of this protein in the
early stages of carcinogenesis. The possibility of fascin to be used
as a reliable diagnostic biomarker is thus proved.
A prognostic biomarker is as important as a diagnostic
biomarker because it determines the treatment outcome and
survival rate of patients. The treatment of oral cancer includes
surgery along with chemotherapy or radiotherapy as adjuncts.
However, the occurrence of second primary tumors still remains
the reason for increasing mortality rates. The prognosis of OSCC is
directly proportional to the clinical and histopathological staging.
Therefore, the possibility of a potential prognostic marker for
determining the malignant tumor behavior and treatment outcome
is of great importance.
Several studies involving fascin have been conducted in head
and neck carcinomas to investigate its role in tumor progression
and invasion. Most of these reports elucidate the importance
of fascin in the molecular mechanism of cell motility. During
carcinogenesis, invasive cancer cells develop actin-based cell
protrusions, which aid in cell migration. 21,22 Rodigrues et al.
elaborated that the knockdown of fascin in OSCC cells promoted
cell adhesion and inhibited migration, invasion, and epithelial–
mesenchymal transition, while the down regulation of fascin can
lead to reduced filopodial formation. 23 Lee et al. reported that
in OSCC cell lines, fascin expression is found to have a negative
correlation with cell adhesion protein E-cadherin.20 In addition, the
studies conducted on head and neck carcinomas have reported an
association between increased expression of fascin and lymphatic
metastasis.24,25 The speculations of all these studies shed light to the
tumorigenic role of fascin in human oral carcinoma, which implies
its significance as a prognostic biomarker.
Our study demonstrated a strong staining in 86% of OSCC
cases. Similar studies conducted by Lee et al. in 46 OSCC cases
reported a moderate-to-strong staining in 56.5% of cases while
negative-to-weak staining was seen in 43.5% of cases. 20 Out of
131 samples of OSCC studied by Alam et al., only 74.80% of the
cases showed fascin staining while it was not detected in 25.19%
of the cases. 26 In a study by Chen et al. in 106 cases of tongue
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Figs 4A to C: (A) Photomicrograph of fascin immunostaining in WDSCC (IHC, 40×); (B) Photomicrograph of fascin immunostaining in MDSCC (IHC,
40×); (C) Photomicrograph of fascin immunostaining in PDSCC (IHC, 40×)
Table 3: Immunohistochemical expression scores of fascin in OSCC (one-way ANOVA)
Study groups
OSCC

N
10
10
10

WDSCC
MDSCC
PDSCC

Mean ± SD
5.1 ± 1.37
5.6 ± 1.35
6 ± 1.24

F value
1.1607

p value
0.3284

Fig. 5: Expression of fascin in different grades of OSCC
Table 4: Comparison of fascin expression between subgroups of
OSCC (Tukey’s post hoc test)
Study subgroups
WDSCC
MDSCC
WDSCC
PDSCC
MDSCC
PDSCC

Mean difference
0.5
0.9
0.4

p value
>0.05
>0.05
>0.05

Nonsignificant

carcinoma 62.2% of cases exhibited high fascin expression, while
34.9% of cases showed relatively low fascin. 27 This disparity of
fascin immunoreactivity between studies could be attributed to
the difference in sample size, the methods of evaluation of staining,
or technical errors. Alam et al. and Chen et al. also demonstrated
that fascin expression is higher in poor/moderate OSCC than
WDSCC. 26,27 In our study, fascin expression seems to be increasing
from well to moderate to poor OSCC (Table 3 and Fig. 5). The

344

aggressiveness of the tumor pertains to the over-expression of
fascin and therefore a poorer prognosis.
Fascin expression was seen as (a) diffuse or (b) focal staining
in many of the well and moderately differentiated OSCCs under
study. The expression was negative in the center while more intense
staining was seen toward the periphery of keratin islands (Fig. 4A).
This could be due to the fact that the central cells have undergone
terminal differentiation and degenerative changes.
Prognostication of carcinoma is essential, but the early diagnosis
of potentially malignant disorders proves to be the foundation
of successful treatment of any cancer. The limitation of our study
includes small sample size of both OED and OSCC. Therefore, further
studies are required to analyze the correlation between expression
of fascin and histological grades of dysplasia and carcinoma in a
larger sample of cases. Also, the chances of fascin to be used as a
therapeutic target should be explored more thoroughly.
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C o n c lu s i o n
Our study concludes that fascin is over-expressed in both OED and
OSCC, which clearly implies that fascin plays a role in carcinogenesis.
Also, fascin expression increases with increasing grades of dysplasia,
thereby making it an excellent biomarker for identification of
premalignancy. The present study also demonstrates that fascin
expression increases with decrease in differentiation of OSCC. This
could imply that fascin can be used as a prognostic marker for oral
carcinoma.

C l i n i c a l  S i g n i f i c a n c e
The up-regulation of fascin in dysplasias and carcinomas has been
implied to its role in cell transformation and increasing cell motility.
Our study reveals positive expression of fascin in OED and OSCC.
This implies its use as a diagnostic and prognostic marker in OED
and OSCC, respectively.
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