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Oral Cancer 
Magnitude of the problem

•300,000 new cases annually ( 2005)

•2/3rd in developing countries

•Most common cancer in males and 
third common in females

•Some  increase in incidence in parts         
of Europe ,Japan, Australia,  
New Zealand & USA ( non-whites)
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Oral Cancer
AAR International Comparison

10 - 20% of all cancersMouth cancer Tongue cancer

Oral Cancer 
Morbidity & Mortality

• Most common cause of cancer death in most parts of 
Asia 

• Dismal 5 year survival (20 -50 %) 

• 145,000 deaths globally, 50,000 in India annually

• Primarily due to late presentation (60-80%)

Tata Memorial Hospital  
Of 2275 cases- Only 9% in Stage I & II
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Battle against Oral Cancer !

• Prevention

• Improved treatment ( no significant change 
in last 50 years)

Oral Cancers
Definite Etiology – I

• Tobacco (3-12 fold in RR/odds 

ratio)

• Alcohol

• Dietary factors

• Poor oral / dental  hygiene

• Viral - HPV

65 % of men and 33% females in India are addicted to tobacco
WHO 1997
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Oral Cancers 
Progression Model-II

Normal mucosa

Precursor lesion

Invasive Ca

CIS

Dysplasia

9p loss
5p,8,4q loss

11q,13q,14q loss3p,17p loss

Oral Cancer
Well established pre-malignant Lesions- III

5- 20 % of oral leucoplakia will turn malignant

10 -20% of submucous fibrosis will turn malignant
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Oral Cancers 
Easy Accessibility-IV

Physician 
Self

Oral Cancer - Prevention

• Primary Prevention 

• Secondary Prevention – Early detection 
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Primary Prevention
Cancer prevention- Addressing the 

etiologic agents

I- Ban tobacco
II- Behavioral modifications

Tough laws & Health education can do wonders!
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Tobacco Ban – Implications

• India 3rd largest producer of tobacco
• 900,000 employed in growing and curing 

industry and 3.4 million in manufacturing
• 97.7 million dollar trade surplus
• Smokeless tobacco $ 1 billion annually = 0.2 % 

of the gross national product

“only industry that has had a constant 
growth for last few decades”

WHO report 

Primary Prevention
Ban on tobacco - Initiatives

• Ban on sale, display, manufacture, & distribution 
in some states

• Tobacco advertising banned on electronic media

• Heavy taxation – 75% of cost of cigarette

• Smoking banned in public places
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Overall lack uniform national policy and implementation

Primary Prevention-II
Tobacco Cessation Intervention study

•>12, 000 tobacco users (3 districts)
•Examined by a dental surgeon
•Counseled by social scientist
•Illustrated books/films/posters

At 1 year

Results:

Tobacco stopped / reduced - 3.1-21.1%
Regression of precancer
However, no control gp. for comparison

Mehta FS; Bull World Health Organ: 1982 -1992
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…Primary Prevention
Tobacco Cessation Intervention Study

•Identification of  a control cohort
•Annual examination of previous gp.
•Additional and continuing educational info
(radio broadcasts, newspapers, folk theatre)

At 5 years

Results
•Tobacco habits reduced or stopped

Intervention arm- 33-66%
Control arm-12-30%

•Reduction of 5-yr age adjusted cancer incidence

Gupta PC et al. Lancet: 1986

…Primary Prevention
Tobacco Cessation Intervention Study

Stopped tobacco

After 8 &10 years

14.30%

4.50%

0.00%
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Intervention
arm
Control arm

Relapse rates ½ in intervention group
Better in subjects with a single habit

Age adjusted incidence for precancer lower in intervention group
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Primary Prevention
…Conclusions

• Banning tobacco- difficult but useful
• Behavioral modifications

- do have an impact
- however, time consuming
- sustained effort required

• Nonetheless tobacco counseling must be 
pursued (national & individual)

Secondary prevention
Early detection of premalignant and 

malignant lesions

I Screening
II Chemoprevention
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Moles DR et al, British Dental Journal :2002

Meta Analysis of measures of performance reported in oral cancer
and precancer screening studies

•Pooled sensitivity- 0.796
•Specificity- 0.977 (95% CI- 0.941-0.991)
•Although, heterogeneous,
•High discriminatory ability to pick relevant lesions
•Uniformity of results

Results - ROC
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Secondary Prevention
Reliability of health workers

• 282 health workers
• Counseling & oral examination
• Initial 3yr period- no difference compared to 

cancer registry findings
• However, findings of health workers and 

physicians co-related well
(sensitivity 94.3%, specificity 99.3%)

Mathew B et al; Oral Oncol Eur J Cancer: 1995

Intervention arm
n= 59,894

Premalignant lesions
n=1310 (2.1%)

Leukoplakia
n=1154

Total biopsies- 297
Excised- 76

Cancer- 35 patients
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Screening for early detection and prevention of 
oral cancer

Cochrane Review

• 112 citations found
• 51 uncontrolled trials
• 10 observational studies
• 6 RCTs- but 5 did not meet selection criteria 
( end point not mortality)
• 1 RCT reviewed

Kujan O, The Cochrane Collaboration  2007 Issue 1

Screening  
Visual Oral Examination.

The Lancet. June 2005, Volume 365, Issue 9475

The Lancet. June 2005, Volume 365, Issue 9475
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Health worker 
Examination

N = 96,517 
91% - Once, 
55% - Twice
30% - Thrice 

Health Education
N= 95,356 

Standard care

Cluster Randomized Trial

5145 screen positive
63% complied with referral

Health Education
+

Visual Examination

Health Education

Deaths 16.4 / 105 20.7 / 105

Results for the Entire Population 
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Health Education
+

Visual Examination

Health Education

Deaths 29.9 /105 45.4 /105

Individuals with tobacco / alcohol habits

Potential to save 37,000 deaths worldwide

Mortality ratio 0.66 (95% CI 0.45-0.95) 

Critique

• Lack of concealment
• Small clusters randomized
• Close geographical proximity-

contamination
• Low compliance rate of positive screened 

subjects (63%)
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Cochrane review - Conclusions

- Insufficient evidence to recommend routine 
screening for Oral cancer with visual inspection

- More RCTs required

- Till then, regular opportunistic screening by 
visual examination may be effective

• Role of oral self examination 

• Role of diagnostic aids
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Diagnostic Aids

Cochrane Review

“No robust evidence for diagnostic aids 
(toluidine blue, fluorescence imaging, brush biopsy)”

Kujan O, The Cochrane Collaboration  2007 Issue 1

Mouth Self Examination (MSE)
• Study planned to evaluate feasibility of MSE 
• 450 students distributed brochures to 9000 

households
• > 30 yrs/ tobacco users
• Eligible subjects- ~ 22,000
• No. practiced MSE- 8028 (36%)
• No. reporting with lesions- 247

Mathew B et al; Br J of Cancer 1995



18

Mouth Self Examination (MSE)
Results

247 reporting with lesions

7 (3%)
Oral Carcinoma

85 (34%)
Premalignant lesions

Others
Breast ca, Lymphoma

Recurrent OCC
Other lesions, 

pigmentation etc

6 patients stage I
1 patient stage III

5 patients alive at end of 5 yr

Mouth Self Examination (MSE)

Mehta et al- Detection rates - 51/1,00,000
Present study- 87/1,00,000

However study shows that educating 
patients with MSE is feasible
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Secondary Prevention-II
Chemoprevention

The administration of agents, either biologic or 
synthetic, to reverse or suppress 
premalignant changes.

• Vit. A (Retinoids)
• ß Carotene (carotenoids)
• Vit C
• Vit E
• Natural agents 
• NSAIDS

Chemoprevention Cochrane review
2007

• RCTS with Oral Leukoplakia

• 9 studies – 501 pts.

• 5 retinoid, 2 betacarotene, 1 ketorolac,1 green 
tea,1 bleomycin
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Cochrane Conclusions………
• No difference in malignant transformation

• Response rates in lesions more with retinoids

• Side effects but good compliance

• Lesion return on – stoppage

• Need for further trials with new agents

Curcumin

C-Jun N-terminal kinase

AP -1 activation

lk Bα kinase

NF kB activation

COX-2 & LOX

Adhesion molecules

iNOS
MMP-9 uPA, TF HER2 expression 

EGF receptor

FT Pase

Bcl2 & Bcl -xl

Egr- 1 activation

TNF, chemokines, IL -12

Apoptosis
- Cyt. C release
- Bid cleavage
- Caspase 9 activation
- caspase 3 activation

p53Proliferation
Cyclin D1

Molecular Targets of Curcumin
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Newer trends in prevention
Molecular markers

Limitations of Pathologic Grade

Normal Hyperplasia Moderate 
dysplasia

Mild 
dysplasia

Severe  
dysplasia

In situ Invasive

15% dysplastic
11-36% of dysplastic lesions convert to CA

Dysplasia is subjective
Different areas may have different grades of dysplasia
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Molecular Status
– p53
– RARb
– DNA content (aneuploidy)
– TGFα
– EGFR
– COX-2
– micronuclei
– chromosome instability -3p, 9p
– C myc oncoprotein
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Resected leukoplakia
{37 (+)ve margin & 113 (-) ve}

Diploid - 103 Tetraploid- 20 Aneuploid- 27

5 16 26 47/150 (31%)

Follow Up- 80 mo

2250

22

Treatment

Grades of dysplasia has no bearing on outcome.

Total excision does not prevent carcinoma
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Normal Premalignant Cancer

RISK Early detection
Chemoprevention

Lifestyle changes

Single
Low Toxicity or

Natural
Agents

EGFR signaling inhibitors
COX-2 inhibitors 
Antiangiogenesis,

Demethylating/HDAC

Combinations

Targeted Chemoprevention
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20% quit / reduced  at 2 yr

Scrapings from NORMAL mucosa

275 heavy smokers

Tetraploidy – 4
Aneuploidy in --19

Normal Mucosa - 252

91% quit / reduced at 2 yr 

(P < .001)

At 2 yrs – 58% showed 
reversal to diploid status

Conclusions
• Oral cancer- global health problem

• Primary & secondary prevention shows promise

• However, evidence not conclusive

• Tobacco counseling to be pursued

• Continued need for opportunistic screening of 
high risk individuals
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Thank you

THANK-YOU


