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Abstract 
Introduction: Oral cavity cancer is one of the most common cancers in Indian subcontinent. Since conventional 

methods have limited sensitivity resulting in lower treatment outcomes and higher cost, molecular-based diagnostic 

markers may be useful in the diagnosis of oral cancer. The objective of this study is to evaluate and compare 

expression of CK8 in normal oral mucosa as well as well-differentiated, moderately differentiated and poorly 

differentiated oral squamous cell cancer (SCC). 

Materials and Methods: In present study, 148 pathological specimens of histologically proven oral SCC, well 

differentiated (n= 58), moderately differentiated (n=50), poorly differentiated (n= 20) oral SCC and normal oral 

mucosa (n=20) were stained with CK8 by immunohistochemistry. Correlation between different histological types 

and expression of CK8 was evaluated statistically by Chi- Square Test. 

Results: Increased expression of CK8 was seen in oral SCC. Staining intensity and pattern showed variation in 

various histological grade of oral SCC. The expression of CK8 was correlated with higher histological grading and 

the results were statistically significant. 

Conclusions: CK8 can be used as a predictive marker for malignant transformation and utilized as a prognostic 

marker by aiding differentiation of histological grades of oral SCC. 
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Introduction 
 

Oral cancer is one of the ten most common 

malignancy in the world. Each year about 

5,75,000 new cases and 3,20,000 deaths occur 

worldwide.1 

In India, oral cancer is the most common 

cancer in males and the fifth most common cancer 

in females.2 The majority of malignant tumours in 

the oral cavity are squamous cell carcinomas 

(SCC).3 It may arise anywhere in the oral cavity, 

but the common locations are ventral surface of 

the tongue, floor of the mouth, lower lip, soft 

palate and gingiva. These malignancies are 

usually preceded by premalignant lesions such as 

leukoplakia and erythroplakia. 

The aetiology of oral cancer is multifactorial 

and includes genetic, environment, social and 

behavioural effects.4 Tobacco and alcohol are the 

two most important risk factors.  

Unfortunately, majority of oral cancers lack early 

signs, and prognosis still remains poor despite of 

improvements in diagnostic and therapeutic 

modalities.5 This poor outcome may be attributed 

to presentation at an already advanced stage at the 

time of diagnosis.6 Since histopathology of 

biopsy is a diagnostic method with limited 

sensitivity as it is affected by presence of 

inflammation, lesion site, biopsy technique 

andsubjective interpretation of the pathologist,7 

molecular-based diagnostic markers have been 

employed in the diagnosis of oral cancer. 

Cytokeratins (CK) are being used 

extensively as markers of cell differentiation and 

in malignancies as an aid to histodiagnosis. CK 8 

expression is not observed in stratified adult 

epithelial tissues. However, they are often 

aberrantly expressed in carcinomas including oral 

SCC and their expression is correlated with 

invasion and poor prognosis.8,9  

 

Materials and Methods 
 

The present study was obtained from various 

out patients and inpatients admitted in ENT 

department. 

A total of 148 cases diagnosed in 

Histopathology laboratory between year 

2014-2015 were included as follows: 128 cases of 

Oral Squamous Cell Carcinoma and 20 cases of 

Benign and Inflammatory oral lesions (controls) 

Only biopsy proven cases were included. 

Inadequate biopsies were excluded from the 

study. On histological examination lesions were 

divided into benign and squamous cell carcinoma. 

Cases of squamous cell carcinoma were further 

categorized on the basis of histological tumor 
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differentiation into well, moderately and poorly 

differentiated, 

For immunohistochemistry sections of 5 

micrometre thickness were taken on sialinized 

slides which were deparaffinized with xylene and 

dehydrated with ethanol. Antigenic recovery was 

done with microwave oven using citrate buffer 

solution. Endogenousblock was carried out with 

3% hydrogen peroxide. The slides were kept 

moist by moist chamber and primary antibody 

was added. For every step here after slides were 

washed with PBS so that false positive results can 

be prevented. Superenhancer was added for clear 

signal and then slides were incubated with 

secondary antibody. DAB chromogen which 

reacts with secondary antibody and produce 

colour was then added. Counterstaining was 

performed with Harrys Haematoxylin. 

Staining of negative controls were conducted 

in the absence of primary antibodies for every 

detection system. Breast Carcinoma was taken as 

positive control 

 

Interpretation 

Anti Cytokeratin 8 IHC: Cytoplasmic 

staining was taken as positive in epithelium. The 

percentage was classified in two groups (0: no 

Expression, 1: ≥1% positive expression). 

Intensity of staining: To evaluate the 

intensity of staining in epithelium, grading was 

done as: (no expression); + (Weak expression); 

++ (Moderate expression); +++ (Maximal 

expression) 

Sample evaluation was performed by two 

pathologists according to criteria of staining 

intensities.  

 

Results 
 

A total of 148 cases were analysed and 

relevant findings were recorded on a present 

proforma for further analysis. Majority were well 

differentiated 58 cases (45.31%), 50 cases were 

moderately differentiated (39.06%) and 20 cases 

were poorly differentiated (15.63%) (Table 1). 

CK8 expression (Figure 1 and 2) was seen in 

majority of poorly differentiated squamous cell 

carcinoma (16 out of 20 i.e 80 %) followed by 

moderately differentiated squamous cell 

carcinoma (30 out of 50 i.e. 60%) and well 

differentiated squamous cell carcinoma (28 out of 

58 i.e. 48.27%). 

 

Table 1: Malignant cases (128 cases) 

Histopathological type No. of cases Percentage 

Squamous cell carcinoma grade I 58 45.31 

Squamous cell carcinoma grade II 50 39.06 

Squamous cell carcinoma grade III 70 15.63 

Total  128 100 

 

 
Fig. 1: Immunohistochemical staining of moderately differentiated oral squamous cell carcinoma 

with cytokeratin 8. (x 400) 
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Fig. 2: Immunohistochemical staining of poorly differentiated oral squamous cell carcinoma with 

cytokeratin 8. (x 400) 

 

Expression of CK8 was found in 57.81% (74/128) of the oral squamous cell carcinoma. CK8 was 

absent in 100% (n=20) of control tissue (Table 2). 

 

Table 2: Presence of CK8 in epithelium of different group 

S. No.  Result  Control (n=20) Carcinoma (n=128) 

N % N % 

1. Absent  20 100 54 42.19 

2. Present  0 0 74 57.81 

 

No expression of CK8 was seen in 30/58 (51.72%) cases of well differentiated, 20/50 (40%) of 

moderately differentiated and 4/20 (20%) of poorly differentiated oral squamous cell cancer. Mild 

intensity of CK8 was seen in 10/58 (17.24%) of well, 6/50 (12%) of moderately differentiated oral 

squamous cell cancer. Moderate intensity of CK8 was seen in 6/58 (10.34%) of well, 8/50 (16%) of 

moderately and 4/20 (20%) of poorly differentiated oral squamous cell cancer. Maximal intensity of 

CK8 was seen in 12/58 (20.7%) of well, 16/50 (32%) of moderately and 12/20 (60%) of poorly 

differentiated oral squamous cell cancer (Table 3). 

 

Table 3: Differentiation based distribution of CK8 

Histopathological type CK8 intensity 

- + ++ +++ 

N % n % N % n % 

Well (n=58) 30 51.72 10 17.24 6 10.34 12 20.7 

Moderate (n=50) 20 40.0 6 12.0 8 16.0 16 32.0 

Poor (n-20) 4 20.0 0 0 4 20.0 12 60.0 

 

The chi-square statistic is 15.7677. The p-value was 0.015057 (Table 4). The result is significant at p< 

0.05 as predictive marker. 

 

Table 4: Test of Significance (Chi-Square Test) for staining and differentiation 

Histopathological 

type 

Staining 

intensity - 

Staining 

intensity 

+ 

Staining 

intensity 

++ 

Staining 

intensity 

+++ 

Row Totals 

Well (n=58) 30 (24.47) 

[1.25] 

10 (7.25)  

[1.04] 

6 (8.16)  

[0.57] 

12 (18.12)  

[2.07] 

58 

Moderate (n=50) 20 (21.09 

[0.06] 

6 (6.25) 

[0.01] 

8 (7.03)  

[0.13] 

16 (15.62)  

[0.01] 

50 

Poor (n-20) 4 (8.44) 

[2.33] 

0 (2.50) 

[2.50] 

4 (2.81) 

[0.50] 

12 (6.25) 

[5.29] 

20 

Column Totals 54 16 18 40 128 

(Grand Total) 
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Discussion 
 

Oral carcinoma represents a major global 

health problem. High incidence countries for oral 

cancers include those in South Asia such as 

Srilanka, India, Pakistan and Bangladesh.Schantz 

et al (2001) observed that more than 90% of oral 

cancers occur in patients over the age of 45 

years.10 HPV types 16 and 18 have been 

implicated in oral carcinomas.11 

The most common site for oral cancer is the 

tongue (30%) followed by lip (17.4%) and floor 

of mouth (16.4%).10 Buccal mucosa cancer is late 

to present and typically exophytic.  

Cytokeratin (CK) is an intermediate filament 

found in epithelial cells and an important 

cytoskeletal component involved in fixation of 

the nucleus and retainment of cell 

morphology. There are 20 subtypes of CKs 

whose expression depends on type of epithelial 

cell and degree of differentiation.12  

These CKs are divided into two groups; type 

I (acidic, CK9–20) and type II (neutral–basic, 

CK1–8).13 

The study of the cytokeratin profile by 

immunohistochemistry is a useful device for 

diagnosis and characterization of tumor in 

surgical pathology.14  

Cytokeratin 8 (CK8) is a structural protein 

forming intermediate filaments of simple 

epithelial cells as a dimer with cytokeratin 18 

(CK18).15,16 CK8 is a tissue-type plasminogen 

activator which may help in remodelling or 

infiterating the surrounding tissue.17-19 

CK8 and CK18 is expressed by normal 

glandular epithelia, transitional cell epithelium, 

and liver cells, but not in stratified squamous 

epithelium.20-23 

Expressions of CK8 and 18 are seen in fetal 

buccal mucosa and tongue epithelium till 27 

weeks of pregnancy.24 Therefore expressions of 

these CKs by malignant adult mucosa exhibits 

return towards embryonic pattern of expression.25 

In breast and colorectal adenocarcinomas 

reduced expression of CK8/18 is seen, which is 

associated with tumour progression and bad 

prognosis.26,27 On the contrary, its expression is 

raised in head and neck cancers, which correlates 

with adverse results.7,28,29 

In recent times, it has been proved that the 

induction of CK 8/18 expression in 

non-malignant buccal mucosal cells resulted in an 

important change of phenotypic characteristics 

after CK 8/18 transfection.30 These changes 

included increase in cellular motility, which 

indicates an increased tumor aggressiveness and 

poor prognosis. 

CK8 is absent in normal mucosa of oral 

cavity composed of squamous epithelium. CK8 

expression differentiates dysplastic lesions and 

carcinoma. These features make CK8 helpful in 

the early detection of pre-malignant lesions, 

which might progress to overt malignancies.31 

In our study the common malignant lesions 

observed were in form of squamous cell 

carcinoma grade I (45.31%), followed by 

squamous cell carcinoma grade II (39.06%) and 

squamous cell carcinoma grade III (15.63%).  

In this study, no expression of CK8 was seen 

in control tissue. This was in accordance with 

Christoph mathias et al 2008, who reported CK8 

was not detected in normal mucosa (n=57) except 

for a very mild and incidental expression in cells 

of stratum basale.CK8 expression was found in 

74/128 (57.81%) of oral squamous cell 

carcinoma.32 Thomas Fillies et al in 2006 also 

reported that detectable levels of CK8/18 

(CK8/18>1%) were found in 54% (154/287) of 

the oral squamous cell carcinoma.33 

In this study, CK8 expression was seen in 

28/58 (48.28%) of well, 30/50 (60%) of 

moderately and 16/20 (80%) of poorly 

differentiated oral squamous cell carcinoma. 

Similarly in a study of 48 patients with biopsy 

proven squamous cell carcinoma of oral cavity 

who underwent surgery with neck dissection 

between 2003-2004, V. Rao et al. 2008 found that 

in the tumor, aberrant expression of CK8 was 

seen in 54%, CK18 in 44% and vimentin in 

85%.in patients with tumor expressing 8, 18 and 

vimentin, 57% were poorly differentiated, 36% 

moderately and 7% well differentiated.34 

In our study, among 128 positive cases 

majority of them have maximal intensity (80) 

while 36 cases have moderate intensity and 32 

cases have mild intensity. Similar finding was 

reported by Christoph mathias et al 2008.32 

However, Sharda S. Sawant et al, 2011 reported 

CK8, 18 and 19 expression together in oral 

squamous cell carcinoma.35 In their study the 

positive expression of CK8, 18, 19 was very high 

~98 % (48/50). Among positive cases majority 

of them (30/50) have moderate intensity while 

11 cases have maximal intensity and 7 cases 

have mild intensity. 

Thus CK8 expression can be used as a 

predictive marker for malignant transformation 

and can be utilized as a prognostic marker by 

aiding differentiation of histological grades of 

oral SCC. 

 

Conclusion 
 

CK8 is known as tumor associated antigen. 

In the present study tumor cells expressed CK8 to 
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strong levels while no expression seen in normal 

tissue. Hence CK8 can be used as a supportive 

marker for diagnosis of oral squamous cell 

carcinoma.  

Aberrant expression of CK8 could be 

correlated with differentiation and recurrence and 

showed a great promise to be used as prognostic 

marker for human oral cancer. Further studies 

with larger sample size will help in establishing 

these markers in prognostication of oral 

squamous cell carcinoma. 

Further studies on underlying mechanism of 

the role of CK8 in malignant transformation and 

regulatory changes might allow development of 

therapeutic targets for oral cancers. 
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