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IntrOductIOn
Head & neck squamous cell carcinoma is the fifth most common 
malignant neoplasm which arises from diverse anatomical locations 
including oral cavity, oropharynx, larynx & hypopharynx [1]. In India 
cancer registries have confirmed a high evidence of oral cancer due 
to widespread habits of tobacco chewing, smoking and alcohol 
consumption [2]. Human papilloma virus has also been recently 
implicated in the aetiopathogenesis of OSCC [2,3]. The mutagenic 
effects of tobacco, alcohol, betel quid or areca-nut are dependent 
upon dose, frequency and duration of use, and are accelerated and 
exaggerated by the concurrent use of two or more of these agents 
[4]. Owing to the lack of the clinical symptoms in its early stages, 
the diagnosis of oral cancer still remains a challenging task [5]. The 
recurrence rate & metastasis of tumour is 30% even though the 
surgical margins are diagnosed as tumour free [6].

MAterIAlS And MethOdS
A retrospective study was performed at the Department of Oral 
Pathology & Microbiology, Faculty of Dental Sciences, Sri Rama-
chandra University. The study samples consisted of 60 formalin 
fixed paraffin embedded biopsy specimens-20 Normal mucosa & 
20 samples each of lesion and tumour free surgical margins from 
resected head and neck specimens. A tumour free surgical margin 
refers to the margins of the uninvolved tissue around the excised 
neoplasm which has been histopathologically confirmed. 

The study samples were divided into: 

Group I - Normal oral mucosa. 

Group II A - Well differentiated Squamous cell carcinoma. 

Group II B - Patient matched tumour free surgical margins. 

A 5µm sections were cut and mounted on positively charged glass 
slides, deparaffinized with xylene and rehydrated in graded ethyl 
alcohol and water. To block endogenous peroxidase activity and 
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nExpression of Osteopontin in Oral 
Squamous Cell Carcinoma and its Surgical 
Margins-An Immunohistochemical Study

ABStrAct
Introduction: Despite the advances in the treatment modalities 
offered for oral squamous cell carcinoma. The recurrence rate 
of it still remains quite high. Early detection of recurrence will 
improve the outcome and the survival of the patient. Osteopontin, 
a transformation–related phosphorylated protein in epithelial cells 
has been closely related with tumourigenesis. This study was 
undertaken to explore the potential of OPN as a tumour marker of 
recurrence in OSCC. 

Aim: To analyse the expression of Osteopontin (OPN) in Oral 
Squamous Cell Carcinoma (OSCC), patient matched tumour free 
surgical margins and normal oral mucosa and to correlate with 
local & loco regional recurrence.

Materials and Methods: Twenty cases each of formalin fixed 
paraffin embedded blocks of histopathologically diagnosed cases 
of OSCC, patient matched tumour free surgical margins and 

normal oral mucosal tissues were obtained from the archives of 
the Oral Pathology & Microbiology Department, Faculty of Dental 
Sciences, SRU and Govt. Arignar Anna Memorial Cancer Hospital, 
Kancheepuram. Immunohistochemical analysis was performed 
with an antibody to Osteopontin protein. Patients with secondary 
tumours and those treated with chemotherapy and radiotherapy 
were excluded from this study. 

results: The expression of OPN was elevated in 95% of tumours 
& 55% of histologically tumour free margin samples. There was 
negative OPN expression in normal mucosal samples. The result 
of the study was statistically analysed using Pearson chi-square 
test and was found to be statistically significant.

conclusion: OPN can be used as a diagnostic marker in Oral 
Squamous Cell Carcinoma. In the tumour free surgical margins, 
elevated levels of OPN may predict a significantly increased risk 
of recurrence. 
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non specific background staining, the sections were treated with 
peroxide block for 15 minutes at room temperature. After being 
washed with water for 5 minutes, antigen retrieval was done by 
pressure cooker method using citrate buffer solution at pH 6.0. 
Sections were stained with Rabbit Monoclonal Osteopontin 
Primary Antibody (ab91655 -EPR3688, Abcam, UK, 1:250) for 
60 minutes at room temperature. After rinsing with Tris buffer 
for 5 minutes, slides were incubated with secondary antibody 
(ab80436, Abcam, UK) for 30 minutes at room temperature and 
washed with Tris buffer twice. Finally the sections were incubated 
with DAB- 3,3’diaminobenzidine and then rinsed in distilled water. 
All slides were counter stained with haematoxylin for 1 minute, 
washed in running water, dehydrated and mounted with DPX 
– Dibutyl phathalate xylene. Haematoxylin and Eosin sections 
of the representive cases were also prepared. Evaluation of 
immunostaining was performed by a pathologist who was blinded 
with the clinical details. Human colon carcinoma was used as 
a positive control for the IHC technique as per the instructions 
provided in the Immuno Histo Chemistry test kit instruction 
manual. The results of the study were statistically analysed by 
using Pearson chi-Square test.

reSultS
Homogenous dark brown cytoplasmic & membranous staining 
was taken as positive expression and significant OPN expression 
were observed in 95% (19/20) of Group II A [Table/Fig-1a-d] & 55% 
(11/20) of Group II B [Table/Fig-2a-l]. No OPN immunoreactivity 
was observed in Group I [Table/Fig-3a&b]. There were no significant 
differences among the various clinical parameters such as age, 
gender & site. A statistically highly significant difference in the 
expression of OPN was found between Group I, Group II A & II B 
(p-value=0.000) [Table/Fig-4a&b]. On the other hand, there was no 
statistically significant difference in expression of OPN in the intra 
study groups (Group II A & B). 
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[table/Fig-1a&b]: (a) Squamous cell carcinoma with epithelial pearls (H&E-40X),  
(b) Strong OPN expression in the dysplastic epithelium and squamous cell 
carcinoma islands in the connective tissue (IHC-20X)

[table/Fig-1c&d]: (c) Intense staining of OPN in peripheral cells of squamous 
cell carcinoma island (IHC-40X), (c) Intense OPN cytoplasmic and membrane 
expressions (IHC-40X)

[table/Fig-2a&b]: Positive OPN stain in epithelium in tumour free surgical margin 
(H&E, IHC-20X)

[table/Fig-2c&d]: Positive staining of OPN in inflammatory cells and stromal cells 
in tumour free surgical margin (IHC-10X & 40X)

[table/Fig-2e-g]: Lymph node with germinal center in tumour free surgical margin 
(H&E-10X, IHC-20X & 40X)

[table/Fig-2h-j]: Positive OPN expression – muscle in tumour free surgical margin 
(H&E -20X, IHC-20X & 40X)

[table/Fig-2k&l]: Positive OPN expression – salivary glands in tumour free surgical 
margin (H&E, IHC-20X)

[table/Fig-3a&b]: Study Control -Normal epithelium Showing Negative OPN expression 
(H&E- 20X, IHC-20X)

[table/Fig-4a]: Graph Bar diagram depicting the distribution of the IHC OPN staining 
expression of the study samples (group I &IIA)

[table/Fig-4b]: Graph Bar diagram depicting the distribution of the IHC OPN staining 
expression of the study samples (group I & IIB)

dIScuSSIOn
OPN, a secreted phosphorylated glycoprotein in the extracellular 
matrix was discovered by Senger et al., who defined it as a 
transformation related phosphorylated protein [7]. OPN is secreted 
by a variety of cells including osteoblasts, endothelial cells, epithelial 
cells, smooth muscle cells and macrophages. It is expressed in many 
kinds of cancers and has been associated with tumour cell growth, 
proliferation, invasion and metastatsis [8-12]. OPN promotes the 
development of malignancy by its stimulation of cellular transduction 
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pathways through αvβ3 [13]. Increased expression of the β3 integrin 
has been correlated with the increased invasiveness in melanoma 
lines [14]. Petrik et al., suggested plasma OPN is an independent 
prognostic marker for head & neck cancer [15]. Two studies have 
been carried so far, to evaluate the expression of OPN in human 
OSCC [16,17]. To the best of knowledge, this is the first study 
to analyse the expression of OPN in OSCC and patient matched 
tumour free surgical margins of OSCC. 

In this study, human colon carcinoma sections were used as the 
IHC Test control [Table/Fig-5a-c]. There was a negative expression of 
OPN in all the 20 samples of normal oral mucosa [Table/Fig-3a&b]. A 
similar expression was also seen in the studies conducted by Devoll 
et al., & Zhou et al., [18,19]. In OSCC samples (group II A), 95% 
of cytoplasmic & membrane immunoreactivity was observed in the 
tumour islands [Table/Fig-1a-d]. These results were in accordance 
with the findings of Devoll et al., who reported significant percentage 
of OPN expression in cell lines derived from OSCC [18]. However, 
one case of OSCC in our study showed negative immunoreactivity 
for OPN. This may be attributed to lack of accessibility of antigen for 
its specific antibody as validated by Rudland et al., [20].

The present study showed significant difference in expression of 
OPN between the normal oral mucosa & patient matched tumour 
free surgical margins [Table/Fig-4b]. The tumour free surgical 
margins showed 55% positive expression in the epithelium, inflam-
matory cells & stromal cells [Table/Fig-2a-d]. Similar findings were 
described by Brown et al., & Masloub et al., who stated that the 
macrophage adjacent to tumour cells were likely the major source 
of OPN synthesis in the tumour environment [21,22]. Therefore 
immune staining of tumour cells and stromal cells for OPN protein 
were prominent at the invasive edge of the tumours. 

Apart from the above mentioned findings, various significant obser-
vations were made. In the histological section of patient matched 
tumour free surgical margins, 3 out of 11 cases of lymph node 
showed positivity for OPN in the germinal centers [Table/Fig-2e-g]. 
Ito et al., reported an over-expression of OPN in lymph nodes by 
IHC and found it to be associated with a poor prognosis [23]. In the 
histological section of patient matched tumour free surgical margins 
4 out of 11 cases of muscle tissues showed the OPN expression 

[Table/Fig-2h-j]. Uaesoontrachoon et al., reported that myoblast 
cultures with fibroblast growth factor-2, transforming growth factor-
β1, interleukin 1-beta or thrombin showed significantly increased 
OPN expression [24]. These results suggested that myoblasts are 
an important source of OPN in damaged muscle. In salivary ductal 
cells of tumour free margin 3 out of 11 cases showed positivity for 
OPN [Table/Fig-2k,l]. Coppola et al., reported that in salivary gland 
carcinoma, the expression of OPN was minimal [25].

In our study, one patient who showed positive expression of OPN in 
tumour free surgical margins had recurrence after one year of follow 
up. Denhardt et al., stated that OPN produced by both tumour cells 
and stromal cells could enhance the metastatic capacity of tumour 
[26]. A role of OPN in facilitating the survival of the metastatic cell 
is suggested by the ability of OPN to suppress Nitrous oxide (NO) 
production. Nitrogen metabolites along with reactive oxygen species 
kill the circulating tumour cells by the phenomenon of oxidative 
burst of the macrophages. Since OPN causes the suppression of 
NO this can be directly correlated to the increased survival of the 
metastatic tumour cells. Rudland et al., suggested the presence of 
the metastasis associated protein OPN was tightly correlated with 
patient demise [20]. This could be applied to our case as well. 

Various studies have shown that OPN supports attachment for a 
variety of cell types and promotes migration of tumours cells which 
has been also reaffirmed by the findings of our present study [27-29].

lIMItAtIOn
We couldn’t include the tongue cancer specimens as difficult to 
obtain tumor free surgical  margin tissue from posterior margins of 
the tongue.

cOncluSIOn
This study highlights that OPN can be used as a diagnostic 
biomarker in the OSCC. OPN expression in tumour free margins 
can be correlated to local recurrences and a relatively poor 
prognosis. Further long term studies with survival analyses can help 
in establishing as a potential prognostic of oral cancer.
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