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• By the end of this year more than 330,000 
people will die because of oral and pharyngeal 
cancer worldwide

• About 90% of the cases are associated with 
lifestyle factors.
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Facts about oral cancer

• According to the WHO, there are an estimated 657,000 
new cases of cancers of the oral cavity and pharynx (
4% of all new cancer cases) each year, and more than 
330,000 deaths worldwide. 

• The global trend is increasing

• Cancers of the lip and oral cavity are the 16th most 
common cancers worldwide,

• Globally lip-oral cavity-pharynx cancers are the 7th most 
common cause of death from cancer

• More than 90% of malignant oral tumors are squamous 
cell carcinomas



Facts about oral cancer

• About 95% of all oral cancers occur in persons 
over 40 years of age

• The average age at time of diagnosis is about 
60.

• The male-female ratio has dropped from 6 to 
1 in 1950 to about 2 to 1 at present
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Head and neck cancer incidence (2018)

lip and oral cavity cancers

Rank Country
Age-standardised
rate per 100,000

1 Papua New Guinea 20.4

2 Pakistan 12.2

3 Bangladesh 9.5

4 India 9.1

5 Sri Lanka 7.6

6 Hungary 7.5

7 Australia 7.1

8 Afghanistan 7.0

9 Latvia 6.9

10= Cuba 6.3

10= France 6.3

12 Slovakia 6.1

13 Namibia 5.9

14 Romania 5.5

15 New Caledonia 
(France)

5.2

16 UK 5.0

17= Luxembourg 4.9

17= Nepal 4.9

17= Poland 4.9

17= Reunion (France) 4.9

17= Serbia 4.9

oropharynx cancer

Rank Country
Age-standardised rate 
per 100,000

1 Hungary 4.7

2 Denmark 4.5

3 France 4.4

4 Romania 4.1

5 Slovenia 3.7

6 Slovakia 3.5

7 Belarus 3.3

8= Cuba 3.2

8= Moldova 3.2

10 Czech Republic 3.1

11= Dominican Republic 3.0

11= Montenegro 3.0

13= Paraguay 2.9

13= Reunion (France) 2.9

13= UK 2.9

16= New Caledonia 
(France)

2.7

16= Poland 2.7

18= Bangladesh 2.6

18= Haiti 2.6

20= Australia 2.5

20= Belgium 2.5



Estimated US Cancer Cases* (2015)

*American Cancer Society, 2015.

Men

848,200
Women

810,170

29% Breast

13% Lung & bronchus

8% Colon & rectum

7% Uterine corpus

6% Thyroid

4% Melanoma
of skin

4% Non-Hodgkin
lymphoma

3% Kidney & renal pelvis

3%    Leukemia

3% Pancreas

Prostate 26%

Lung & bronchus 14%

Colon & rectum 8%

Urinary bladder 7%

Melanoma of skin 5%

Kidney & renal pelvis 5%

Non-Hodgkin                5%
lymphoma

Oral Cavity/Pharynx 4%

Leukemia 4%

Liver & bile duct 3%



Incidence (USA 2017)

• It will cause over 9,750 
deaths, killing roughly 
1 person per hour

• Of the newly 
diagnosed individuals, 
only half will be alive 
in 5 years 

• This year the number 
has increased again



Incidence (UK 1993-2017)
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• There are around 12,200 new 
head and neck cancer cases in 
the UK every year (2015-2017).

• Head and neck cancer is the 8th 
most common cancer, 
accounting for 3% of all new 
cancer cases (2017).

• Since the early 1990s, head and neck cancer incidence rates 
have increased by a third (33%) in the UK (2015-2017).

• Over the last decade, head and neck cancer incidence rates 
have increased by a fifth (20%) in the UK (2015-2017).

Source: Cancer Research UK.



Mortality (UK 1971-2017)

• There are around 4,000 head 
and neck cancer deaths in the 
UK every year (2015-2017).

• Head and neck cancer is the 
15th most common cause of 
cancer death, accounting for 
2% of all cancer deaths (2017).
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• Since the early 1970s, head and neck cancer mortality rates 
have decreased by around a tenth (9%) in the UK. 

• Over the last decade, head and neck cancer mortality rates 
have increased by almost a sixth (16%) in the UK. 

Source: Cancer Research UK.



Estimated Hungarian Cancer Cases* (2014)

*Hungarian National Cancer Registry, 2014.

Men

39,622

Women

38,991

20% Breast

13% Colon & rectum

12% Lung & bronchus

6% Lymphoma & leukemia

4% Uterine corpus

3% Ovary

3% Melanoma of skin

3% Cervix uteri

3% Stomach

Lung & bronchus 18%

Colon & rectum 15%

Prostate 12%

Oral Cavity/Pharynx 7% 

Urinary bladder 6%

Lymphoma & leukemia 6%

Kidney & renal pelvis 4%

Stomach 3%

Larynx 3%



Mortality of oral cancer in Hungary

World Health Rankings 2018

Male:

1.   Seychelles 24.27

6.   Hungary 16.22

8. India 13.79

107. UK 3.76

116. USA 3.53

Female:

1. New Guinea   12.65

18. India 4.62

47. Hungary 2.81

110. UK 1.50

140. USA 1.17



Survival

• The average 5-year survival rate is about 50%

• The death rate associated with oral cancer is  high 
because the disease is  frequently discovered late in its 
development

• Five-year survival rates for oral cancer patients are 28% 
for late-stage disease vs. 82% when diagnosed in early 
stages



Factors  determining survival

• The survival rate is affected by the stage of the disease and 
the available treatment

• Staging is a rating by TNM (Tumor size, local lympNode 
involvement, distant Metastasis)

• Oral cancer is particularly dangerous because it has a high risk 
of producing second primary tumors (at a different site of 
oral cavity)

• Patients who survive a first encounter with the disease, have 
up to a 20 times higher risk of developing a second cancer! 

• This heightened risk can last for 5 to 10 years after the first 
occurrence 



Prevention of oral cancer

• Primary prevention 

– focuses on the prevention of risk factors (risk 
reduction)

• Secondary prevention

– focuses on the early detection (and treatment) of 
oral cancer



Etiology of oral cancer

• Lifestyle factors
– Tobacco, alcohol, betel quid, marijuana, poor diet, obesity, lack of oral 

hygiene, sedimentary lifestyle

• Environmental factors

– Radiation, infections, pollution, toxins

• Genetic conditions

– Fanconi anemia, dyskeratosis congenita

• Weak immune system
– HIV/AIDS, organ transplantation

• Previous cancers
– Esophagus, genital cancers

• Family history
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Risk factors for oral cancer

Strong associations

• Tobacco smoking

• Smokeless tobacco

• Alcohol consumption

• Betel quid/areca nut 
chewing

• Sun exposure (lip cc.)

Weak associations

• HPV infection (strong 
association with 
oropharyngeal cancer)

• Marijuana smoking 
(oropharyngeal cc.)

• Chronic periodontal disease

• Low intake of fruit and 
vegetable



Tobacco use

Smoking

•Cigarette

•Pipe

•Cigar

•Water pipe

Smokeless tobacco

•Chewing tobacco

•Dip, snuff, snus

Second-hand smoking

All formes are linked with increased risk of 
oral cancer!!!
• Cigarette, cigar, or pipe smokers are six times 

more likely than nonsmokers to develop oral 
cancers

• Smokeless tobacco users are 50 times more 
likely to develop cancers of the cheek, gums, 
and lining of the lips.



Tobacco use
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In Europe:
• 28% are smokers;
• 21% are ex-smokers;
• 51% have never smoked.

(2012)

USA (2018) 13.7% of adults are smokers

In China 26.6% of adults smokes



Tobacco use
• In man aged 35-69 smoking is estimated to be the cause of 

– 40-45 percent of all cancer deaths

– Over 85 percent of oral cancer deaths

• Over 50 carcinogens contained in tobacco smoke (e.g. lead, 
tar, carbon monoxide, cadmium, ammonia, formaldehyde, 
butane, acetone, etc.)

• Dose-response effect

• It may take several decades of smoking to precipitate the 
development of a cancer 

• Alcohol synergizes w/ tobacco as a risk factor for all upper 
aerodigestive tract SCC (15x)
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Quit Smoking!

• 5 years after quitting the risk of contracting mouth cancer is 
half of what it is for smokers

• It can take up to 20 years of not smoking for the cancer risk to 
return to that of the non-smokers.

• For those already diagnosed with oral cancers, quitting 
smoking or chewing tobacco has many benefits, including 
increasing the likelihood of their cancer being cured, lowering 
the risk of treatment side effects, and decreasing the chances 
of developing a secondary cancer.

• Nicotine replacement therapies are available
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Alcohol use

• All forms of alcohol have been associated with oral cancer, 
although spirits and beer have a higher associated risk

• Effect of alcohol on oral tissue:

– Production of free radicals

– Acetaldehyde production

– Increased permeability of oral mucosa

• Oral cancers are about six times more common in drinkers 
than in nondrinkers.
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Alcohol use
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(2012)



Limit alcohol consumption!

• The American Cancer Society recommends limiting your 
consumption to no more than two drinks per day for men 
and one for women, and avoiding behaviors like binge 
drinking.

• 1 unit of alcohol equals:

– 218 ml cider (4.5%)

– 76 ml wine (13%)

– 25 ml whiskey (40%)

– 250 ml beer (4%)

• Cessation of alcohol drinking is beneficial in reducing oral 
cancer risk, especially after 10 or more years
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Betel quid/areca nut chewing
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Betel nut or quid, Areca nut = English

That Tha or Kun Ja = Myanmar
Supadi =Nepalese
Supari = Hindi, Bengali
Mak or Makh = Thai
Pinlang or Pinang = China & Sarawak

• A ‘betel quid’ generally contains: 
betel leaf, areca nut and slaked 
lime, and may contain tobacco. 

• Other substances, particularly 
spices, including cardamom, 
saffron, cloves, aniseed, turmeric, 
mustard or sweeteners, are added 
according to local preferences.

India:
•Paan, Paan-Gutkha
•Paan masala (dry form, no tobacco)
•Gutkha
•Kwai (wet variety)

(Sharan RN et al. Association of Betel Nut with Carcinogenesis: 
Revisit with a Clinical Perspective. PLoS ONE 2012;  7(8): e42759. 



Betel use 

• Betel products are used by 200-400 
million people around the world, 
mostly in Southeastern Asia
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• Increased use in North America, United Kingdom, Europe 
and Australia

Effects:
- Psychostimulant (sense of well-being, euphoria)
- Used to satisfy hunger
- Sweetens breath
- Stains teeth, mucosa (red)
- ADDICTIVE



Betel use 
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• Associated with:

– Tooth and gum disease (submucous fibrosis !!!)

– Cancer (oral cavity, pharynx, stomach, lever, lung, prostate, etc.)

– Chronic diseases (diabetes, hypertonia, asthma, etc.)

• Chewing betel quid with tobacco is associated with 6 to 9 
times the risk of oral cancer compared to non-chewers

(Sharan RN et al. Association of Betel Nut with Carcinogenesis: 
Revisit with a Clinical Perspective. PLoS ONE 2012;  7(8): e42759. 



Ultraviolet Light 

• UV exposure contributes to lip cancer

• Fair skinned individuals at higher risk

• 30% of lip cancers occur in those with prolonged exposure to 
sunlight

• Lip cancer decreasing due to lip balm w/ sun screen

• Lip cancer is also seen in pipe smokers at the site where the pipe 
stem is held

• Lip cancers readily seen

• More likely to be diagnosed at earlier, treatable stage



Human Papillomavirus (HPV) infection

• Small DNA viruses with predilection for mucocutaneous 
keratinocytes in humans, more than 100 subtypes

• Most common sexually transmitted infection 

• More than 50% of sexually active will have genital infection at 
some time during their lives (risk of genital cancers!)

• A small percent will have oral infection at any given time of 
which only 1% are oncogenic (high risk) subtypes – HPV 16, 18

(Lewis A et al. The New Face of Head and Neck Cancer: 
The HPV Epidemic. Oncology. 2015;29:616-26.)



Oral HPV infection

• No associated signs or symptoms 

• No treatment for active oral HPV infection

• Majority clear the virus within 2 years

• Smoking increases the risk of oral HPV infection

• In some people infection may persist and progress to OPC 

• HPV+ tumors are biologically and clinically distinct cancers



Comparison of HPV-negative and 

HPV-positive head and neck cancers

(Lewis A et al. The New Face of Head and Neck Cancer: 
The HPV Epidemic. Oncology. 2015;29:616-26.)



Oropharyngeal cancer (OPC)

Risk factors
•Traditional- tobacco & alcohol
•Emerging- HPV infection

Alarming rise in oropharyngeal cancer in middle aged (40-50) 
males without traditional risk factors

70% of oropharyngeal cancers in the US are HPV-related
squamous cell carcinomas

Men are twice likely to suffer from cancer related to HPV from 
oral sex compared to women (ie. risk of HPV infection & cancer 
increases with the number of oral sex partners)



HPV+ Oropharyngeal Cancer

• Palatine & lingual tonsils are uniquely susceptible to HPV 
infection (immune-privileged sites)

• Primary tumors are often small and hidden in depth of tonsillar 
crypts

• Lack of signs & symptoms in early OPC 

• Most frequent presentation is asymptomatic metastatic cervical 
swelling

• Better prognosis with current therapies than tobacco-related 
OPC (treatment implications!)

• Difficult to inspect oropharynx for precancerous lesions without 
specialized instruments 

• Tonsillar crypts are inaccessible for sampling

• No validated screening test available



• HPV vaccines protect against oncogenic HPV implicated in 
cervical and anal cancer as well as strains causing anogenital 
warts. 

• HPV vaccination may also prevent oral HPV infection & HPV-
induced oropharyngeal malignancy.

• Scientific evidence suggests currently available HPV vaccines
could prevent most oropharyngeal cancers in the U.S.

• Costa Rica Vaccine Trial shows vaccine efficacy against HPV16
and HPV18 infections at the cervical, anal, and oral regions
among naive women

HPV vaccination



Complex oncological treatment

• Oral health education

• Risk reduction

• Regular screening

• Early detection

• Appropriate treatment (surgery, radio- and 
chemotherapy, psychological, surgical and dental 
rehabilitation)



Cancer screening

• Thorough examination of the oral cavity and head 
and neck region is essential part of all dental and 
medical examination!

• Alcohol consumption and smoking should be 
cleared among anamnestic data

• Meticulous inspection and palpation of the oral 
cavity, face and the neck requires: 

» Proper lighting
» Dental mouth mirror
» Gauze squares
» Gloves
» (2-)5 minutes



Steps of visual-tactile examination

• Mandible

• Anterior auricular lymph nodes

• Posterior auricular lymph nodes

• Occipital lymph nodes

• Temporo-mandibular joint

• Parotid gland

• Submental 

• Submandibular 

• Sternocleidomastoid muscle

• Thyroid gland

• Larynx

• Supraclavicular lymph nodes

• Lips

• Labial mucosa and frenum

• Alveolar ridges

• Parotid gland

• Retromolar pads

• Maxillary tuberosity

• Floor of the mouth

• Submandibular and submental 
salivary glands

• Lateral and base of tongue

• Tongue

• Hard and soft palate

• Uvula, anterior and posterior pillars

• Palatine tonsils and posterior wall 
of the pharynx
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Oral screening examinations

• Visual-tactile examination – gold standard

• Adjunctive screening tools:

– Toluidine blue vital tissue staining

– Exfoliative cytology

– Brush biopsy

– Light-based detection systems

– Salivary biomarkers

The clinical diagnosis must be verified by histological 
examination of the excisional biopsy specimen
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Toluidine blue staining

• Tolonium chloride, phenothiazine derivate

• Metachromatic dye 

• Stains nuclear DNA

• 1% aqueous solution followed by 1% acetic acid to 
decolorize lesion

• Abnormal tissue retains the blue dye (inflammation!!)
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Tissue sampling methods

Exfoliative cytology
• Captures surface epithelial cells only

Brush biopsy
• Complete transepithelial tissue sample, all 3 layers of 

epithelium are included:  basal, intermediate, and 
superficial layers. 



Light-based detection systems
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• Chemiluminescence 
• e.g. ViziLite, ZILA Pharmaceutical Inc.

• Autofluorescence 
• e.g. VELscope Vx, Apteryx Imaging Inc.



ViziLite® procedure

• Patient rinses with 1% acetic acid for 1 minute

• Activate device by bending outer capsule to break inner vial

• Shake capsule to mix contents

• Insert capsule into retractor unit

• Dim room lighting

• Visually inspect oral cavity using device w/ white light

– Normal epithelium absorbs the light and appears dark

– Abnormal tissue reflects light and appears bright white
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VELscope Vx ® procedure
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• In blue light normal tissue produces autofluorescence (green 
glow)

• Abnormal tissue do not fluoresce, appear as a dark spot 

(sorce: www.velscope.com)



Premalignant lesions and conditions
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• A precancerous lesion is a morphologically altered tissue in 
which oral cancer is more likely to occur than in its apparently 
normal counterpart

• A precancerous condition is a generalized state associated 
with a significantly increased risk of cancer

Precancerous lesions Precancerous conditions

Leukoplakia Submucous fibrosis

Erythroplakia Actinic keratosis

Palatal lesions in reverse smokers Lichen planus

Discoid lupus erythematosus

Epidermolysis bullosa



Leukoplakia
Definition / general

•White patch or plaque, 5 mm or more, on oral mucous membranes that cannot be 
removed by scraping, not due to another disease entity such as lichen planus or 
candidiasis and not reversed by removal of irritants

•Nonspecific clinical term; lesion must be considered precancerous until proven 
otherwise

•Ages 40 - 70 years, 65% male, associated with tobacco use, alcohol, ill fitting 
dentures, chronic exposure of persistent irritants and HPV 16 in tobacco lesions

•Most common location is buccal gingival gutter; lesions in floor of mouth are often 
dysplastic

•Overall 4% risk for carcinoma; highest if speckled or warty or occurs in floor of mouth 
or ventral surface of tongue

•Biopsy if no response to tobacco or alcohol cessation

Microscopic (histologic) description

•Varies histologically from acanthosis, hyperkeratosis, dysplasia or carcinoma in situ

•Carcinoma in situ is associated with lymphocytes and macrophages
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Differential diagnosis

Leukoplakia
•squamous cell carcinoma 
•epithelial dysplasia 
•hyperkeratosis 
•lichen planus
•candidiasis



Erythroplakia
Definition / general

•Any lesion of the oral mucosa that presents as bright red velvety plaques 
which cannot be characterized clinically or pathologically as any other 
recognizable condition

•Most common location is floor of mouth, tongue and palate   

•Multiple lesions may be present   

•Erythroplakia (dysplastic leukoplakia): red, velvety, eroded area, level or 
depressed; usually associated with highly atypical epithelial changes with thin 
and atrophic epithelium and prominent vasculature

•Speckled leukoplakia: leukoplakia and erythroplakia; often 
has Candida infection also

•The incidence of malignant change in erythroplakias is 17 times higher than 
that in leukoplakia.

Microscopic (histologic) description

•Usually at least low grade dysplasia, with intensive inflammation and vascular 
dilation that causes the red appearance

46



Differential diagnosis

Erythroplakia

•atrophic candidiasis   

•erythematous lichen planus   

•focal inflammation

•traumatic lesion (frictional irritation or 
thermal burn)

•hypersensitivity reaction 



Progression of epithelial lesions



Histological features of OSCC

• well differentiated 

• abnormal keratinization (keratin 
pearls) 

• epithelium islands 

• increased mitotic activity 

• hyperchromatic nuclei 

• pleomorphism 

• connective tissue stroma with 
chronic inflammation 
(histiocytes, lymphocytes, etc.)



Signs and symptoms of oral cancer 

• In its early stages, it can go unnoticed 

• It can be painless, and little in the way of physical 
changes may be obvious 

• Dentists/doctors can see or feel the precursor tissue 
changes, or the actual cancer while it is still very 
small, or in its earliest stages 

• High-risk sites: 

– lateral tongue, 

– floor of mouth, 

– tonsillar pillars



Signs and symptoms
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• Swellings/thickenings, lumps or bumps, rough spots/crusts/or eroded areas 
on the lips, gums, or other areas inside the mouth

• The development of velvety white, red, or speckled (white and red) patches
in the mouth

• Unexplained bleeding in the mouth

• Unexplained numbness, loss of feeling, or pain/tenderness in any area of the 
face, mouth, or neck

• Persistent sores on the face, neck, or mouth that bleed easily and do not heal 
within 2 weeks

• A soreness or feeling that something is caught in the back of the throat

• Difficulty chewing or swallowing, speaking, or moving the jaw or tongue

• Hoarseness, chronic sore throat , or change in voice

• Ear pain

• A change in the way your teeth or dentures fit together

» Dramatic weight loss



Differential diagnosis

squamous cell carcinoma

•primary syphilis 

•tuberculosis 

•deep fungal infection 

•traumatic ulcerated granuloma



Conclusion: Communication

• Raise public awareness about signs, symptoms, risk factors & 
change in demographic of oral cancer

• Evaluate risk profile of patients through a questionnaire and 
direct conversation

• Assess readiness to quit smoking/alcohol & refer as indicated

• Inquire parents about HPV vaccination of their children

• Improve knowledge in oral hygiene, healthy diet and sun 
protection

• Repeating patient education at every visit



Conclusion: Examination

• Screen every patient starting at age 15

• Perform regular & thorough inspection of head, neck & oral 
tissues

• Inform patients when you are screening for oral cancer

• Document all signs/symptoms

• Have a low threshold for referral if signs or symptoms persist 

• Instruct patients how to perform self exam between visits




