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Abstract 

Introduction: Squamous cell carcinoma of oral cavity is a morphological heterogenous disease. Cytokeratin (CK) 

comprises a diverse group of intermediate filament protein that are expressed as pairs in both keratinized and non 

keratinized epithelial tissue. Very little is known of CK alteration in oral intraepithelial neoplasia III (OIN III) and 

invasive squamous cell carcinoma (SCC). The aim of the study is to evaluate the expression pattern of CK8/18 in oral 

carcinoma and to establish any correlation between the expressions of CK8/18 with tumor differentiation. Material and 

Methods: A total of 104 cases of Paraffin embedded formalin fixed sections from oral squamous cell carcinomas (N=60)  

including benign and inflammatory lesions (control; N=40) and oral intraepithethelial lesions (N=4)  were stained  with  

Haematoxylin and eosin stain and and then studied immunohistochemically using CK8 and CK18 immunomarkers. 

Result: Out of  60 cases of invasive squamous carcinomas, cytokeratin 8 showed positivity in 34 cases (56.67%) while 

expression of cytokeratin 18 was observed in 25 cases (41.67%) but its expression were absent in control and oral 

intraepithelial cases. Expression of CK 8 was seen in majority of poorly differentiated 4/5 (80%) followed by moderately 

differentiated 12/17 (70.59%), with its expression were significantly higher (56.67%) in invasive oral carcinomas 

compared with controls statistically. Similarly CK18 expression was seen in majority of poorly 4/5 (80%) followed by 

moderately differentiated squamous cell carcinomas 7/17 (41.18%). Conclusion: Aberrant expression of CK8/18 could 

be correlated with differentiation and recurrence and shows a great promise to be used as prognostic marker for human 

oral cancer.  

 

Key words: Cytokeratin 8, Cytokeratin 18, Oral squamous cell carcinoma 

……………………………………………………………………………………………………………………….............. 

Introduction 

Oral carcinoma represents a major global health 

problem. It is the sixth most frequently diagnosed 

malignancy with high incidence of mortality and 

morbidity [1].  
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In India it ranks among the three most common types of 

cancer and the age standardized incidence rate of oral 

cancer is 12.6 per 100000 population [2]. The incidence 

is at a rise because of increase in alcohol and tobacco 

consumption. There are several types of oral cancers, 

but around 90% are squamous cell carcinomas [3], most 

commonly involve the tongue. Often oral cancer is 
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diagnosed when the cancer has metastasized to another 

location, most likely the lymph node of the neck. 

Prognosis is poor at this stage and the primary tumor 

has had time to invade deep into local structures [3]. 

Cytokeratins (CK) comprise a diverse group of 

intermediate filament protein that are expressed as pairs 

in both keratinized and non keratinized epithelial tissue. 

CK play a critical role in differentiation and tissue 

specialization and function to maintain the overall 

structural integrity of epithelial cells and have been 

found to be useful markers of tissue differentiation 

which is directly applicable to characterization of 

malignant tumors [4].  

 

The expression of CK 8/18 is normally seen in 

embryonic cells and lost in adult squamous epithelium. 

CK8/18 play a role in tumor progression and metastatic 

potential as these are expressed in the poorly 

differentiated and not well differentiated squamous cell 

carcinomas.  

 

The expression of CK 8/18 in SCC of oral cavity is an 

independent prognostic marker and indicates a 

decreased overall and progression free survival [5]. 

 

The present study was conducted to assess the incidence 

of oral cancer in eastern U.P. and to establish the 

correlation between expression of CK 8 and CK18 with 

tumor differentiation 

Material and Methods 

The present study has been conducted on the biopsy 

specimens received in department of pathology from 

inpatients and outpatients admitted in dental, surgery 

and ENT department during August 2014 to September 

2015. A total of 104 paraffin embedded histological 

blocks were processed and sections were stained with 

Haematoxylin and Eosin (H & E) for morphological 

diagnosis after concordance of double blind evaluation 

by two independent pathologists.  

 

Out of 104 cases, 60 (59.69%) were invasive squamous 

cell carcinoma, 4 cases (3.8%) were oral intraepithelial 

neoplasia III (OIN-III) and 40 (38.46%) benign and 

inflammatory oral lesions served as a control. Cases 

with dissimilar diagnosis or unsatisfactory material 

were excluded from the study. 

 

Immunohistochemical (IHC) staining was performed by 

Biogenex Super sensitive detection system (USA), 

using primary antibodies included Anticytokeratin 8 

(AM142-5M, MU142-UC)  and Anticytokeratin 18 

(AM1B-5M, MU143-UC)  from BIOGENEX company 

USA.  

 

A positive control was used for every antibody to 

eliminate the possibility of wrong interpretation. 

Cytoplasmic staining was taken as positive in 

epithelium and number of cells showing positivity was 

graded as follow- 

<5% reactive cells= Negative 

5%-30% reactive cells= + (Weak intensity) 

30%-60% reactive cells= ++ (Moderate intensity) 

>60% reactive cells= +++ (Maximum intensity) 

Results  

Out of total 104 cases, 40 cases (38.46%) were classified as benign and inflammatory lesions that served as control, 4 

cases (3.85%) as oral epithelial dysplasia grade III (OIN III) and 60 cases (57.69%) were of invasive squamous cell 

carcinomas. The patient characteristics in the present study are as in Table 1. 

 

On immunohistochemical analysis of CK8/18 expression, cytokeratin 8 positivity was observed in 34 out of 60 cases 

(56.67%) of invasive squamous cell carcinomas with maximum intensity  in 17/60 (28.33%) cases  and no expression 
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was seen in control and oral intraepithelial lesions while cytokeratin 18 was expressed in 25 cases (41.67%) out of 60 

cases of invasive squamous cell carcinomas with maximum intensity seen in 5/60 (8.34%) cases and its expression was 

also absent in all the benign cases as well as in oral intraepithelial lesions. (Figure 1,2,3).  

 

In well differentiated squamous cell carcinoma, maximum intensity of CK 8 was seen in 8 out of 38 (21.05%) cases 

whereas in poorly differentiated carcinomas, maximum intensity was seen in 3 out of 5 (60%) cases. (Table 2) 

 

Figure-1: Photomicrograph showing Non expression of cytokeratin 8/18 seen in normal 

stratified squamous epithelium(X100) 

 

 

Figure-2:Photomicrograph showing nests of malignant tumour cells invading into the stroma(H&E X400) 

 

 

Figure-3: Photomicrograph showing cytokeratin 8/18 immunopositivity by invading  tumour cells 
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While reaction intensity of CK18 expression was maximum in 40% cases in poorly differentiated carcinomas as 

compared to 5.26% in well differentiated squamous cell carcinoma. All the results were statistically analysed using chi 

square test and the p value was found to be highly significant (<0.001).  

 

when control was compared with invasive oral carcinoma while it was not significant (p<0.05) when oral epithelial 

dysplasia grade 3 was compared with invasive oral carcinoma. (Table 3) 

 

Table-1: Characteristics of 64 patients with oral squamous cell carcinoma and OIN III. 

Characteristics Category Cases % 

GENDER MALE 53(82.81) 

FEMALE 11(17.19) 

AGE >50 36(56.25) 

<50 28(43.75) 

TOBACCO(ANY FORM) YES 

NO 

58(90.6) 

6(9.4) 

GEOGRAPHIC DATA 

 

URBAN 

RURAL 

24(37.5) 

40(62.5) 

HISTOLOGICAL 

DIFFRENTIATION 

 

 

OIN III 

WELL 

MODERATE 

POOR 

4 

38 

17 

5 

LYMPH NODE STATUS NOT INVOLVED 

INVOLVED 

45(70.13) 

19(26.69) 

 

Table-2: Distribution of cases according to intensity of immmunoexpression of CK 8 and CK 18 

IHC  NO(-) WEAK(+)% MODERATE(++)% MAXIMAL(+++)% 

CK8 WELL 20(52.64) 6(15.78) 4(10.53) 8(21.05) 

MODERATE 5(29.41) 2(11.64) 4(23.54) 6(35.29) 

POOR 1(20) 0(0) 1(20) 3(60) 

CK18 WELL 24(63.16) 8(21.05) 4(10.53) 2(5.26) 

MODERATE 10(58.82) 3(17.65) 1(5.88) 3(17.65) 

POOR 1(20.0) 1(20.0) 1(20.0) 2(40.0) 
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Table-3: Z test for testing significance of difference between two proportions 

HISTOLOGY CK8 CK18 

 Z VALUE P VALUE Z VALUE P VALUE 

OIN III VS INVASIVE ORAL 

CARCINOMA 
2.1989 P<0.05 1.6537 

P>0.05(not 

significant) 

CONTROL VS INVASIVE ORAL 

CARCINOMA 
5.8603 P<0.001 4.7140 P<0.001 

Discussion 

A total of 104 cases were studied which include 

histologically diagnosed cases of preinvasive and 

invasive lesions over various regions in oral cavity. In 

the present study, the data for gender cases 53 (82.81%) 

males and 11cases (17.19%) females are in concordance 

with the study of Oliver et al [6]. Oral cancer was found 

to be more common among males.  

 

This may be due to their addiction to tobacco chewing 

and smoking, which is most important risk factor for 

oral cancer. The male to female ratio in the present 

group of patients was 4.9:1. Durazzo et al [7] and Bhat 

et al [8] have also described male preponderance in oral 

cancer patients in western countries as well as India. 

 

Cases from rural areas predominated over urban 

population. As such these findings could not be 

compared with the finding of others due to paucity of 

such work available in literature. In the present study 

peak incidence was seen in fourth and fifth decade of 

life. Similar findings were reported by Wahi et al [9] 

and Vasudevan et al[ 10] whereas Langdon et al [11] 

reported higher mean age( 63.6 yrs).  

 

The reason for earlier occurrence of carcinoma among 

Indian people might be habit of tobacco chewing and 

smoking started early in life and prevailing poor 

socioeconomic conditions which affect the general 

nutritional status of the individual.  

 

 

Tobacco addiction has been widely implicated in the 

etiology of oral  cancers. In the present study, 58 

(90.62%) were tobacco users, which strongly suggest a 

close relationship between tobacco use and cancer of 

oral cavity. Jussawala et al [12] stressed similarly upon 

tobacco chewing and smoking as important risk factor 

for development of oral cancers. 

 

No expression of CK8/18 was seen in control tissue. 

This was in accordance with Matthias C et al [13] who 

reported CK 8 was not detected in normal mucosa 

(n=57) except for very mild and incidental expression in 

cells of stratum basale.  

 

CK 8 expression was found in 34/60 (56.67%) and CK 

18 expression was found in 25/60 (41.67%) of oral 

squamous cell carcinoma. Thomas F et al [5] also 

reported that detectable levels of CK8/18 (CK8/18>1%) 

in 66.7 % (120/180) cases of the oral squamous cell 

carcinoma and 13 % (3/23) of the oral leukoplakia and 

dysplasia. Rao V et al [14] also reported that aberrant 

expression of CK1 in 30%, CK8 in 54%,  CK18 in 44% 

and vimentin in 85% of tumors. 

 

CK8 expression was seen in 18/38 (47.37%) cases of 

well, 12/17 cases (70.59%) of moderately and 4/5 

cases(80%) of poorly differentiated oral squamous cell 

carcinoma while CK 18 expression was seen in 14/38 

(3.84%) of well, 7/17 (41.18%) of moderately and 4/5 
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(80%) 0f 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. RaoV et 

al [14] found expression of CK8, CK18 and vimentin in 

57%  cases of poorly differentiated, 36% of  moderately 

and 7%  of well differentiated  tumors. 

 

In our study, among 34 positive cases maximal intensity 

of CK8 immunoexpression was seen in most cases 

(17;48.57%) while 9 (26.47%) cases have moderate and 

8 cases (22.85%) have mild intensity, while  intensity of 

CK18 expression was mild in (12cases; 35.29%), 

moderate intensity in 6 cases (17.64%) and was 

maximal intensity in 7 cases (20.58%). Similar findings 

are reported by Matthias C et al [13]. 

 

In our study significant P value was observed when oral 

epithelial dysplasia grade III was compared to invasive 

oral carcinoma similar to Thomas F et al [5] who found 

the expression of CK8/18 were significantly correlated 

in the chi square test with dysplastic transformation in 

leukoplakia (P<0.01) and were significantly higher 

expressed in OSCCs (p<0.01) 

 

During the course of this study it was found that in 

majority of the cases there was undue delay in the 

presentation due to earlier ignorance of the patient and 

lack of awareness (degree of suspicion) of the 

possibility of malignancy on the part of medical 

attendant while examining the patient. In the present 

study tumor cells expressed CK8 to strong levels while 

no expression was seen in normal tissue and OIN III. 

Hence CK8 can be used as a supportive marker for 

diagnosis of oral squamous cell carcinoma.  

 

Aberrant expression of CK8/18 could be correlated with 

differentiation and recurrence and showed a great 

promise to be used as prognostic marker for human oral 

cancer. CK8/18 positive carcinoma revealed a 

significantly decreased prognosis. Further studies with 

larger sample size will help in establishing these 

markers in prognostication of oral cancer and 

underlying mechanism of the role of CK8/18 in 

malignant transformation might allow development of 

therapeutic targets in near future. 
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