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Abstract  Objective: The aim of this study was to estimate serum Carcino embryonic antigen (S

carcinoma (OSCC) patients and compare and correlate it with healthy individuals to evaluate its diagnostic value, to find 

if any correlation exists between the clinical stages of cancer and serum CEA levels, to compare and correlate serum 

CEA levels with histological grading of oral cancer. 

were estimated. CEA levels were estimated using a 

showed that S-CEA levels were significantly increased in patients with OSCC (a mean of 3.29ng/ml)

healthy individuals (mean of 1.34ng/ml). This finding was consistent with that of

Krimmel et al 1998. Specificity,

whereas P value was <0.00005

value in OSCC patients but the levels were not sta

grading of OSCC. 
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INTRODUCTION 
In this era of latest technologies and 

mankind continues to suffer from a number of 

catastrophic diseases owing to complex and modern 

lifestyle. Despite half a century of intensive efforts 

throughout the world cancer still remains an enigma and 

evokes the strongest emotions
1 
Oral squamous cell 

carcinoma (OSCC) includes a group of neoplasms 

affecting any region of the oral cavity, pharyngeal regions 

and salivary glands. Squamous cell carcinoma (SCC) of 

the head and neck is the sixth most common cancer 
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The aim of this study was to estimate serum Carcino embryonic antigen (S-CEA) levels in oral squamous cell 

carcinoma (OSCC) patients and compare and correlate it with healthy individuals to evaluate its diagnostic value, to find 

etween the clinical stages of cancer and serum CEA levels, to compare and correlate serum 

CEA levels with histological grading of oral cancer. Methods: S-CEA levels of 60 patients (30 normal, 30 with OSCC) 

were estimated. CEA levels were estimated using a ELITECH CEA quantitatice immunoassay kit

CEA levels were significantly increased in patients with OSCC (a mean of 3.29ng/ml)

(mean of 1.34ng/ml). This finding was consistent with that of H. Kurokawa 

Specificity, sensitivity, accuracy of the test were 91.7%, 34.5%,51.2% respectively

whereas P value was <0.00005. Conclusion: This research suggests that although S- CEA levels could 

value in OSCC patients but the levels were not statistically significant for the different clinical stages and histologic
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 advancements, 

mankind continues to suffer from a number of 

to complex and modern 

Despite half a century of intensive efforts 

throughout the world cancer still remains an enigma and 

Oral squamous cell 

a group of neoplasms 

he oral cavity, pharyngeal regions 

and salivary glands. Squamous cell carcinoma (SCC) of 

the head and neck is the sixth most common cancer 

worldwide. It is estimated that more of 90% of all oral 

neoplasms are OSCC 
2
. Worldwide, oral cancer accounts 

for 2%–4% of all cancer cases. In some regions, the 

prevalence of oral cancer is higher, 

all cancers in Pakistan, and around 45% in India

is an increasing incidence (especially in younger people) 

and a 5-year mortality rate of 50%

changed significantly in more than 50 years 

Percentages of morbidity and mortality in males are 

6.6/100,000 and 3.1/100,000 respectively, while in 

females the same percentages are 2.9/100,000 and 

1.4/100,000 
16
. Regardless of the easy access of oral 

cavity for clinical examination, OSCC is usually 

diagnosed in advanced stages. Most common reasons are 

the initial wrong diagnosis and the ignorance from the 

patient or from the attending physician 

poses as a major health problem constituting 10% of the 

estimated new cancers that occur in all parts of the body 

each year, of that approximately 90% of oral cancer are 

attributed to tobacco chewing and smoking habits.

markers” are defined as those biol

synthesised and released by cancer cells produced by the 
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embryonic antigen in 

–  

CEA) levels in oral squamous cell 

carcinoma (OSCC) patients and compare and correlate it with healthy individuals to evaluate its diagnostic value, to find 

etween the clinical stages of cancer and serum CEA levels, to compare and correlate serum 

CEA levels of 60 patients (30 normal, 30 with OSCC) 

ELITECH CEA quantitatice immunoassay kit. Results Results 

CEA levels were significantly increased in patients with OSCC (a mean of 3.29ng/ml) compared to normal 

H. Kurokawa et al and Hoffman and 

34.5%,51.2% respectively. t value was 6.04 

CEA levels could be of diagnostic 

significant for the different clinical stages and histologic 

staging, Tumor markers. 

College and Hospital, Nanded, Maharashtra, INDIA. 

worldwide. It is estimated that more of 90% of all oral 

Worldwide, oral cancer accounts 

4% of all cancer cases. In some regions, the 

lence of oral cancer is higher, reaching the 10% of 

all cancers in Pakistan, and around 45% in India
 3,4
. There 

incidence (especially in younger people) 

year mortality rate of 50%
5-8
, which has not 

changed significantly in more than 50 years 
9-15

.. 

Percentages of morbidity and mortality in males are 

6.6/100,000 and 3.1/100,000 respectively, while in 

females the same percentages are 2.9/100,000 and 

Regardless of the easy access of oral 

cavity for clinical examination, OSCC is usually 

diagnosed in advanced stages. Most common reasons are 

the initial wrong diagnosis and the ignorance from the 

patient or from the attending physician 
17
. In India it 

s as a major health problem constituting 10% of the 

estimated new cancers that occur in all parts of the body 

each year, of that approximately 90% of oral cancer are 

attributed to tobacco chewing and smoking habits.“Tumor 

markers” are defined as those biological substances 

synthesised and released by cancer cells produced by the 
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host in response to the presence of cancerous tissue. They 

may be present in serum, saliva, body fluids, cell 

membranes and in cytoplasm.
18
They are classified as 

tumor specific and tumor associated. Tumor specific 

antigens are considered as the direct result of 

oncogenesis. Tumor associated markers include various 

enzymes, hormones, oncofeotal proteins and serum 

protein which are also elevated in disease other than 

cancer but have provided value in detection, prognosis 

and management of cancer.
19
 Carcino embryonic antigen 

is a tumor associated antigen. It is a rather typical acid 

glycoprotein molecule with a molecular weight of 

approximately 200,000 Daltons. Increased CEA levels 

were originally thought to be specific for digestive tract 

carcinoma, but also elevated in other malignancies such 

as liver, breast, head, neck and lungs.
20
 

  

MATERIAL AND METHOD 
The present study was carried out in the department of 

oral medicine and radiology, Government Dental College 

and hospital, Nagpur along with department of 

microbiology, Government medical college and hospital, 

Nagpur. 
For the present study 60 individuals were selected at 

random and divided into 2 groups. 

GROUP I/ CONTROL GROUP 
It consisted of 30 individuals with healthy oral mucosa 

and who did not have any smoking habits, habit of 

tobacco consumption or alcohol intake. 

GROUP II / STUDY GROUP 

It comprised of 30 cases of clinically staged and 

histologically confirmed squamous cell carcinomas of the 

oral cavity. A thorough case history was taken and a 

meticulous examination of the oral cavity was carried out. 

The clinical staging of the carcinoma was done using the 

TNM staging system as per norms laid down by the 

Union International Centre le Cancer (UICC) 1987. 

Collection of blood Samples 

5ml of venous blood was drawn from the mid cubital 

vein, with the help of a sterile disposable syringe and a 22 

gauge needle under aseptic conditions. The blood was 

transferred to sterile glass bulb and allowed to clot. 

Serum was then separated by centrifuging for 5 minutes 

at 5000 rpm. Separated serum was then stored in air tight 

alliquots at 4
0.
 C until required for analysis. The Serum 

level of CEA was estimated by the Elitech CEA 

quantitative immunoassay kit and the estimation was 

carried out in the Department of microbiology, 

Government Medical College, Nagpur. 

Principle 
CEA quantitative assay is a solid Phase Enzyme linked 

immunosorbent assay (ELISA) based on the sandwich 

principle. 

Assay Procedure 

1. A data sheet was prepared for sample 

identification of each well. 

2. All reagents and samples were allowed to come 

to room temperature. 

3. The desired number of coated wells were secured 

in the holder. 

4. 20 µl of serum or control was dispersed into 

corresponding wells. 

5. 100 µl of Enzyme conjugate was added into each 

well and shaken gently for 15 seconds. 

6. The microtitre strips were incubated for 60 

minutes at room temperature. 

7. At the end of the incubation period the contents 

of the strips were briskly shaken out. 

8. The wells were then washed for 5 times with 

running tap water. 

9. The wells were dried thoroughly. 

10. 100 µl of solution A and then 100 µl of solution 
B was added to the wells. 

11. The wells were incubated at room temperature 
for 30 minutes. 

12. The reaction was stopped by adding 50 µl of 
stopping solution the wells. The colour changed 

from blue to yellow. 

13. The absorbance valued was read using an ELISA 
reader reading at a wavelength of 450 nm 

Calculation of Results 
A standard curve was constructed by plotting the 

absorbance value obtained for each reference standard 

against its concentration in ng/ml on semliog graph paper 

with absorbance value on ‘Y’ axis and concentration on 

‘x’ axis. Using the average absorbance value of each 

patient sample the corresponding CEA concentration was 

determined by interpolation from this standard curve. 

 

OBSERVATION AND RESULTS 
In the present study, serum carcinoembryonic antigen (S-

CEA) was estimated in 60 subjects of which 30 were 

apparently free from any systemic disease and had no 

habit (tobacco chewing, smoking or alcohol 

consumption), they formed CONTROL GROUP 

(GROUP I). 30 Subjects had clinically evident, and 

histopathologically proved oral squamous cell carcinoma 

and constituted STUDY GROUP- (GROUP II). 
 

Table 1: Sex wise distribution of cases 

Group Sex No. of Cases Percentage 

GROUP I 
M 

F 

15 

15 

50.00 

50.00 

GROUP II 
M 

F 

19 

11 

63.33 

36.66 
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Table 2: Age Wise Distribution Of Cases 

Age Group Group I Group II Group III 

20-30 YEARS 9 (30.00%) 14 (46.66%) 5 (16.66%) 

31-40 YEARS 5 (16.66%) 7 (23.33%) 3 (10.00%) 

41-50 YEARS 7 (23.33%) 3 (10.00%) 5 (16.66%) 

51-60 YEARS 8 (26.66%) 5 (16.66%) 10 (33.33%) 

61-70 YEARS 1 (3.33%) 1 (3.33%) 7 (23.33%) 

Mean Age 46.13 yr. 36 yr. 64.5 yr. 

 

In control group (group I) maximum number of 

patients9(30%) were in age group of 20-30 years, and 

50% were males and 50% females whereas in group II 

age group of 51-60 years had the maximum 10 (33.33%) 

patients were in age group 51-60 years and 63.33%were 

males and 33.66% females.  
 

Table 3: Mean s-cea levels in relation to tnm staging 

Clinical 

Stage 

No. of 

Cases 

Range Of Cea 

Levels In Ng/Ml 

Mean S-

Cea 
S.D 

I 7 1.7-6.25 2.86 1.69 

II 5 1.8-5.20 3.04 1.54 

III 8 1.7-5.15 3.30 1.44 

IV 10 1.3-7.15 3.7 2.02 

 

Although the means S-CEA levels were consecutively 

higher in stage I-IV. The difference was found to be 

statistically non significant. 
 

Table 4: Mean S-Cea Levels In Group I/II/III 

Group No. of 

Cases 

Range Of S-Cea Levels 

In Ng /Ml 

Mean S-

Cea 

S.D. 

GROUP 

I 

30 0.65-2.75 1.34 0.55 

GROUP 

II 

30 1.15-7.15 3.29 1.68 

  

Table 5: t’ AND ‘P’ COMPARISONS OF GROUPS I,II AND III. 

Sr. No. Comparison T P Inference 

1 GROUP II 6.04 <0.00005 Highly significant 

The difference in mean S-CEA levels in group. I and II 

were subjected to student’s ‘t’ test for statistical 

significance and it was observed that the mean serum 

level in group III (3.29 + 1.68) was high as compared to 

group I (1.34 + 0.55) and the difference was highly 

significant (t=6.04,p<0.00005). 
 

Table 6: Mean s-cea levels in different histopathological grading of 

oral carcinoma 

Histological 

Grading 

No. of 

Cases 

Range of s-cea 

Values in ng/ml 

Mean 

S-cea 

S.d 

Well 

Differentitated 

12 1.15-6.55 3.187 1.72 

Moderately 

Differentitated 

12 1.35-6.25 2.960 1.29 

Poorly 

Differentiated 

06 2.15-7.15 4.133 1.70 

 

Although the mean S-CEA level in poorly differentiated 

group was higher than well differentiated group but the 

difference among the mean S-CEA levels in the three 

groups was statistically not significant. 
 

Table 7: Distribution of s-cea levels in group I, II 

S-CEA levels in 

ng/ml 

No.of cases in 

group I 

No.of cases in group 

II 

<1.5 21 05 

1.6-2.5 08 08 

2.6-3.5 01 06 

>3.5 00 11 

 

Basal level of S-CEA was considered at 2.5 ng/ml only 

1(3.33%) individual had S-CEA value higher than 2.5 

ng/ml in Group I whereas in group II 17(56.66%) had 

positive S-CEA values. 

Sensitivity of s-cea test: The sensitivity of S-CEA test 

for oral squamous cell carcinoma cases in this study was 

56.66% 

Specificity of s-cea test: The specificity of S-CEA test in 

this study was 96.66%. 

Accuracy of s-cea test: The accuracy of S-CEA test for 

oral squamous cell carcinoma cases in this study was 

76.66%. 

 

DISCUSSION 
Early detection of Oral cancer is important for reducing 

morbidity and mortality, as there is a direct correlation 

between the detection of the disease and survival rate of 

patients. Early diagnosis also helps in successful 

management with minimal deformity and dysfunction of 

tissues after the treatment. Although meticulous 

examination of the patient is of utmost importance and an 

easy way to detect oral cancers and precancers, at present 

the assessment of the likely behaviour of cancers still rely 

heavily on histopathological examination. This process of 

biopsy may induce fear in patient as it involves surgical 

removal of tissue and associated discomfort. All this has 

necessitated the need of specialized but simple laboratory 

techniques which proved vital information about this 

deadly disease. During the course of tumor development, 
quantitative changes occur in the levels of variety of 

substances in the serum these substances are collectively 

referred to as “tumour markers” or “biochemical serum 

markers”. These are biochemical indicators of the 

presence of tumor 
21
Carcinoembryonic antigen (CEA), a 

tumor associated antigen containing both common tissue 

and tumor specific antigenic determinants. The 

glycopeptides acetylglucosamine asparagines is 

responsible for a great part of the antigenic reactivity of 

CEA. It is normally present in the embryonic tissue of 

gut, liver and pancreas in the first two trimesters of 

pregnancy. It is localized to the glycocalyx immediately 
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adjacent to the surface membrane of the tumor cells and 

appears on the apical pole of the cancerous cell and is 

rapidly excreted.
22 
The present study was carried out to 

assess the utility of serum CEA estimation in the 

diagnosis oral cancer and its use as an indicator in the 

progress of the disease.60 individuals were analysed of 

which 30 healthy (No history of tobacco chewing or 

smoking, betel nut chewing, consumption alcohol, any 

systemic disease) individuals were regarded as 

CONTROL GROUP/GROUP I and 30 individuals with 

clinically evident and histologically confirmed oral 

cancer were considered STUDY GROUP/GROUP II 

Serum was analysed by ELISA (Enzyme Linked 

Immunosorbent Assay) method using ELITECH Kit. The 

mean serum Carcinoembryonic antigen level in control 

group/ group I was 1.34 + 0.55 ng/ml. This finding is in 

accordance with that of Hideo Kurokawa et al (1993)
23 

who found mean S-CEA level in control group of 1.58 + 

0.55 ng/ml. The S-CEA level in oral cancer patients 

(GROUP II) ranged from 1.15 - 7.15 ng/ml with a mean 

value of 3.29 + 1.68 ng/ml (Table No.5)was in agreement 

with the reports of H. Kurokawa et al 1993
 
who estimated 

S-CEA level along with 5 other tumor markers in 29 

patients with oral cancer and found S-CEA level of 2.89 + 

4.19 ng/ml. Hoffmann and Krimmel et al 1998
24
 found 

similar result of 2.65+ 2.09 ng/ml of mean S-CEA in oral 

cancer patients. The positive predictive value (PPV) for 

the test was 0.8 whereas the negative predictive value 

(NPV) was 0.8. The findings were consistent with those 

of Hideo Kurokawa et al 1993
23 
who found sensitivity of 

S-CEA 34.5%, specificity of 91.7% and accuracy of the 

test as 51.2% in oral cancer patients and also with those 

of Y. Yamashita et al 1997 who found sensitivity of S-

CEA test as 31%, specificity of 90% and accuracy of 

55.6% in oral cancer patients. However these results were 

inconsistent with the findings of Soderholm et al 1992
25
, 

No correlation was observed between the clinical stages 

of oral cancer and S-CEA values although the mean S-

CEA level increased from stage I to stage Iv 

consecutively.(Table NO.3).This finding of absence of 

correlation of S-CEA level with stages of oral cancer is in 

accordance with findings of krimmel and Hoffmann et al 

1995, Zoller et al,1992
26
 and Walther et al 1993, but were 

inconsistent with the reports of Silverman et al, 1976
27
 

who found increasing S-CEA levels consecutively from 

stage I to stage IV. In the present study S-CEA levels did 

not correlate with the histopathological grading of oral 

cancer.(table no.6). The difference between mean S-CEA 

levels in group I,II, and III were subjected to students ‘t’ 

test and Fischers’s exact test. The difference was higly 

significant between group I and group Ii 

(t=6.04,p<0.00005) (table No.5 )This finding of high 

significance of S-CEA level between control and oral 

cancer group is consistent with that of Silverman et al 

1976
27
, Yanagawa et al 1986, Swann and Blackeslee, 

1988, Zoltes et al 1990 and Soderholm et al 

1992
25
,H.kurokawa et al 1997

28
. However these findings 

were inconsistent with that of Airoldi et al 1984
29 
and 

Kuo et al 1999
30. 
Thus the present study emphasizes the 

adjunctive and diagnostic value of S-CEA levels for oral 

carcinoma when compared to normal cases. 

 

SUMMARY AND CONCLUSSION 
Following conclusions were drawn based on the results 

obtained from the study: Mean S-CEA levels were 

significantly less in control group compared to oral 

squamous cell carcinoma group. but no correlation was 

found between the mean S-CEA levels in the different 

clinical stages and histological stages of oral squamous 

cell carcinoma. The sensitivity, specificity, accuracy of S-

CEA test for oral squamous cell carcinoma cases was 

56.66%, 96.66%, 76.6% respectively. The positive 

predictive value (PPV) for the test was 0.8 while the 

negative predictive value (NPV) of the test was 0.8. Thus 

it can be concluded that CEA (Carcinoembryonic antigen) 

is an important diagnostic tumor marker for oral 

squamous cell carcinoma.  
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