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leukoplakia (OL) is the most well-known potentially malignant 
condition, which is transformed into oral cavity cancer [8]. The 
probability of transformation from leukoplakia into an oral cavity 
cancer is 0.3% to 25% [9].

• As mentioned above, leukoplakia is pre-cancerous condition. So 
smoking cessation contributes to the regression of Leukoplakia (up to 
60%) and reduces the risk of cancer development [10,11]. Leukoplakia 
decreases gradually and completely disappears within 8-12 months of 
smoking cessation [12].

• Tobacco use is the main reason for development of both diseases. 
Smoking and alcohol consumption increases the risk of cancer in 80% 
of the population. This has been confirmed by the International Agency 
for Research on Cancer [13].

Side effects of smoking are serious. It leads to the development 
of disease and disability and harms nearly every organ of the body. 
Smoking causes cancer, heart disease, stroke, lung diseases, diabetes, 
and chronic obstructive pulmonary disease (COPD), which includes 
emphysema and chronic bronchitis. Smoking also increases risk for 
tuberculosis, certain eye diseases (Graves’ ophthalmopathy, Dry Eye 
Syndrome), and diseases of the immune system, including rheumatoid 
arthritis. Smoking doubles the risk of developing rheumatoid arthritis 
[14]. Cancer can be developed in the following organs: nose, mouth, 
throat, trachea, esophageal, bronchials, liver, stomach, pancreas, 
kidneys, urinary bladder, throat, bone marrow and blood, intestines. 
Tobacco also affects the autoimmune system, cardiovascular system, 
reproductive system, respiratory system. Infectious diseases are 
frequently developed in smokers. Smoking also causes several 
autoimmune diseases, including Crohn's disease.

Many studies have shown a relation between smoking and mental 
illness. Half of them reported that depression/anxiety is closely linked 

Keywords: Tobacco; Tobacco use; Oral leukoplakia; Oral cancer

Introduction
Smoking is associated with the development of many diseases such 

as cancer, cardiopulmonary diseases, etc., which lead to high mortality 
rate [1]. Tobacco consumption is especially high in countries with low 
levels of education. In developing countries high rates of tobacco use is 
detected among men. Tobacco industry is growing at a faster pace and 
the number of smokers among women and adolescents is increasing 
[2]. Any form of tobacco (chewing, smoking, smelling) affects oral 
cavity and causes life-threatening diseases such as oral cancer and 
leukoplakia [3]. The most important measure for preventing the oral 
health pathology caused by tobacco consumption is the termination of 
use of tobacco products. The risk of oral cancer is rapidly decreasing 
when smoker stops tobacco use [4]. Ex-smokers’ and non-smokers’ 
oral cavity health is the same after 10 years of smoking cessation. In 
this case, the risk of developing oral leukoplakia and oral cancer is 
minimized. It is not easy to stop tobacco use. Its cessation will result 
in immediate consequences, including increased life expectancy and 
prevention of tobacco-related diseases [1]. Harmful effects of tobacco 
are growing annually, but no matter how paradoxical this may sound, 
its consumption also increases. The age of smokers gets lower every 
year and the frequency of tobacco use is increased in 13-15 age group  
[5]. Cardiovascular diseases, hypertension, liver cirrhosis, lung cancer- 
this is an incomplete list of serious diseases that are often developed 
among chronic tobacco users [6].

The purpose of this article is to study and review the evidence of 
the effects of active and passive tobacco consumption on the pathology 
of the oral cavity, namely the development of cancer and leukoplakia. 
According to the statistical data, the risk of oral cancer is about twenty 
times higher among tobacco smokers, compared to non-smokers. In 
oral cavity the risk of developing gum disease, teeth caries and erosive 
damage is increased. Oral cancer is one of the frequent type of diseases. 
Among every four patients three are smokers. In case of smoking of 
more than one pack cigarette per day, the risk of developing oral cancer 
increases 30 times [7].

Goal 
Why did we choose these two disease from many nosologies? 

These two diseases were chosen for several specific reasons, namely:

• Oral cancer and leukoplakia are related to each other. Leukoplakia 
is a pre-cancerous disease. Once it has been diagnosed, continuing 
tobacco smoking increases the risk of cancer development. Oral 

Abstract
Tobacco smoking is associated with the development of many diseases, including oral cancer and leukoplakia. This 

fact is described in the 2014 annual report of the US Office of the Surgeon General "The results of smoking on health, 
50 years of progress". Despite the fact that different forms of tobacco(cigarettes, cigars, pipes, dipping and chewing 
tobacco or inhaled) are used in order to reduce pulmonary and cardiac complications, tobacco has a negative influence 
on human health. Tobacco smoking increases the death rate of smokers by 30-80%. Based on the mentioned we can 
determine the causal relationship between smoking and the development of oral cancer, leukoplakia and chronic impact 
on oral organs, i.e. lips during constant tobacco use.
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to smoking [15]. The relation between smoking and mental illness is 
one of the main concerns of public health. Smoking is associated with 
a reduction in life expectancy and development of mental illness. It is 
reported that persons with mental illness begin smoking and consuming 
alcohol from early age [16].

Most recent studies show direct relation between tobacco use and 
decrease in bone density. Smoking is one of the many factors that 
increase the risk of osteoporosis. Smoker men and women appeared 
to have a decrease in bone mass. Cessation of smoking reduces the risk 
of bone clearing and fracture. Smoker women suffer from osteoporosis 
at an early age. Smoking also causes decrease in the level of estrogen 
and menopause occurs at an early age [17]. Tobacco smoke damages 
the blood cells with consequent deterioration of heart function, 
increasing the risk of formation of atherosclerotic plaques, aneurysm, 
cardiovascular diseases and stroke [14].

Epidemiologic Patterns of Tobacco Habits on Oral 
Health

In the 16th century in United States tobacco was discovered by 
Spanish explorer Hernandez de Bonkalo. Initially people smoked 
tobacco with a pipe, after they chewed and smelled it. As a form 
of cigarette, tobacco first appeared in Spain in the 17th century and 
smoking immediately became very popular habit. The relation between 
tobacco use and mouth cancer was first reported in the early 18th 
century when smokers had been diagnosed with lip cancer. There were 
also many other illnesses that triggered tobacco [18].

Smoking causes many diseases and pathologies of the oral cavity. 
Tobacco is a risk factor for cancer of oral cavity, periodontal diseases and 
congenital abnormalities among children whose mothers consumed 
tobacco during pregnancy. It also causes periimplantitis, erythroplakia, 
hyperkeratosis, leukoplakia, loss of teeth and xerostomy. The frequency 
of development of tobacco-related diseases is increasing, especially 
in developing countries where high rate of tobacco consumption is 
observed. It is likely that in the third decade of this century tobacco is 
the leading cause of death that stands as a reason of higher mortality 
rate and high incidence of HIV, malaria, tuberculosis, maternal 
mortality, traffic accidents, homicide and suicide cases compared to the 
previous periods [19]. The effects of tobacco consumption on the oral 
cavity of the population are alarming. Tobacco consumption leads to 
gingivitis, parodontitis and parodontosis, which lead to bone depletion 
and loss of teeth. It begins with breaking the bone and bone tissue of the 
"pillar apparatus"-atrophy, the teeth begin losing and fall out of the bolt. 
In addition, it can adversely affect the clinical results of non-surgical 
and surgical treatment, as well as the implant duration [20]. Due to 
the variety of cancer, many of the risk factors for its development, such 
as ultraviolet rays or sunburns, can cause skin cancer. The risk factors 
include age and race. Impact of these factors is more or less different 
from each other [21]. Despite of these terrifying results, the number of 
cigarettes sales annually exceeds 5.8 trillion worldwide [22].

Epidemiologic Patterns of Tobacco Habits on 
Leukoplakia

As a result of tobacco consumption, a high rate of mortality caused 
by oral cavity was observed [6]. Therefore, tobacco is identified as a 
major risk factor for other diseases and possible precipitating factors, 
such as oral cavity leukoplakia. Leukoplakia often precedes cancer of the 
oral cavity, and has a similar cause [5]. Leukoplakia is a predominantly 
white lesion of the oral mucosa that cannot be characterized as any 
other definable lesion. That is a response to chronic irritant factor. 

Comparing to other pre-cancerous lip diseases, leukoplakia is more 
commonly spread and is estimated to reach about 13% of all the oral 
mucosa and lip diseases. Most possibly, Leukoplakia mainly affects 
men over 40 years of age [23]. Leukoplakia is the most common, 
potentially malignant oral lesions. High rates of transformation can be 
seen especially when there are red areas, and it has a very low potential 
to be transformedinto malignant when there are white areas [9,24]. 
There are four clinical forms of leukoplakia: 1. flat, white patch/plaque 
without red components; 2. Flat, white patch/plaque with erosion or 
red components; 3. Slightly raised or elevated white patch/plaque; 4. 
Markedly raised or elevated white patch/plaque. Different from is 
smokers’ leukoplakia, (“Tappeiners leukoplakia”). It develops over a 
hard palate mucosa. This form of leukoplakia occures in individuals 
who smoke large amount of tobacco, especially with a pipe. According 
to Borovski, “Tappeiners leukoplakia” rapidly disappears after cessation 
of smoking [25,26].

In a study conducted in 1996, 5034 individuals were interviewed, 
from which 167 were found to be between the smokers and the non-
smokers 5 [7].

Leukoplakia treatment is most successful when a lesion is found and 
treated early, when it's small in size. Regular checkups are important, 
the routine inspection of mouth for areas that don't look normal.

For most people, removing the source of irritation ― such as 
stopping tobacco or alcohol use improves the pathologic condition 
[27]. Properly planned and actively produced complex treatments have 
resulted positively in 88% of patients. A remarkable improvement was 
observed in 43% of patients and the recovery in 45%. Leukoplakia 
disappears gradually, with the termination of irritating impact in 8-12 
months [28].

Epidemiologic Patterns of Tobacco Habits on Oral 
Cancer

Tobacco use is one of the biggest challenges of public health. 
According to the most recent estimation conducted by the World Health 
Organization (WHO), 4.9 million people worldwide died in 2000 as a 
result of addiction to nicotine (WHO, World Health Report, T 2002). 
By 2030 this number will grow up to 10 million [28]. As a result of the 
active nicotine consumption, by both genders, the number of incidence 
of oropharyngeal cancer is the sixth in the world, while in developing 
countries it is the most common among men and is in the third place. 
In industrialized countries, tobacco consumption is predominant 
among men compared to women [29]. In 2004, the risk of developing 
oral cancer among the population of European countries was: 1.85% 
men and 0.37% women [30]. Tobacco and alcohol use are two main 
risk factors for oral cavity and oropharyngeal cancers [31]. Signs and 
symptoms that may indicate cancer of the oral cavity, according to 
the American Dental Association (ADA): A sore or tenderness in the 
mouth that doesn’t get better; Pain, tenderness, or numbness in the 
mouth or on the lips; A lump or leathery patch inside mouth, or color 
changes in oral tissues (gray, red, or white patches, rather than a healthy 
pink color), having difficulty in chewing, swallowing, or speaking. If a 
person has any of these signs or symptoms, it’s necessary to visit your 
health care provider or dentist [32]. Persons with oral cancer often 
report that the disease is preceded by mucosal trauma. The main causes 
of such trauma are caries teeth, incorrectly covered bone, improper 
prostheses, and various harmful habits, such as tobacco smoke. The 
above factors usually damage the mucous membranes and often cause 
considerable pre-cancerous processes.
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About 275,000 oral cavity damageis diagnosed every year in the 
world. In Sri Lanka, India, Pakistan and Bangladesh nearly a quarter 
of total diagnosis of cancer is the oral cavity cancer [4]. Oral cancer 
incidence has been examined in 2004-2008 and was found out that 
more than half of them were diagnosed in males of age 45-64. Some 
cancer cells have the ability to migrate, which can move through blood 
circulation and lymphatic system from one to other parts of the body. 
This type of cancer is distinguished as a more severe form with high 
mortality rate [33]. Oral mucosa cancer group includes malignant 
tumors that develop in the mucous membrane of the cheeks, floor of the 
mouth, upper and lower jaws, alveolar edges, hard and soft palate, the 
palate of the front rings. The most common is malignant histological 
type of squamous cornified malignant cancer. Currently used methods 
for the treatment of oral cavity cancer is the mixed method (radiation 
and surgery). Results of the treatment depend on the tumor histological 
structure, its location, form of growth presence or absence of metastases 
[34]. Harold summarized the results of treatment of 804 patients and 
found out that patients with 5-year viability made up 35%. In cases 
where regional metastasis wasn’t observed, 50% of the patients lived 
for 5 years. Only 9.5 % of patients with metastases to regional lymph 
nodes lived for 5 years [35]. Tobacco users die prematurely and deprive 
their families’ income, raise the cost of health care and hinder economic 
development.

Discussion
Tobacco habits: Statistical data

According to the World Health Organization, Georgia occupies 
one of the leading positions among the smoker countries 57.7% 
[18]. According to The World Health Organization and various basic 
research data, today about 37-40% of Georgian population is smoking 
tobacco. Men smokers make about 50-65% of all male population, while 
women smokers make about 16-22 %. The difference between men and 
women gradually has reduced, because the number of smoking women 
is increasing on a daily basis [36]. 

According to statistical data, the critical situation is among 
adolescents, especially among girls, where the rate of smokers was 
increased for 9% during last five years. The number of adolescent 
smokers reached 42.4% [37]. The epidemic of tobacco use is one of the 
greatest threats to global health. The World Health Organization has 
increased its effective control of tobacco use.

In 2000, 4.9 million people died as a result of nicotine consumption 
worldwide. High mortality rate is increasing rapidly, especially in 
underdeveloped countries [38]. In the United States the number of 
smokers has considerably decreased and reached 8.1% from 2000 to 
2015 [15]. Indonesia is on the first place-76.2%, while the last place 
takes Ethiopia-8.9% [19].

In the United Kingdom only 0.5% of 11-year-olds smoke regularly. 
By the age of 15, this number has risen to 10%, with girls more likely 
to smoke than boys [39-41]. As a result of tobacco consumption, 8.4 
million people will die from tobacco-related illnesses by 2020. Despite 
intensive warnings and health risks description caused by tobacco 
consumption, 600 billion cigarettes are sold daily in the United States. 
About 23% of American youth regularly use tobacco [36].

Prevalence of oral cancer

According to one survey, oral leukoplakia has occurred in men over 
40 years of age and in women over 50 years of age. Tobacco smoking is 
the most described etiological factor in development of oral leukoplakia. 

Smokers have a six-fold increase of the risk of developing leukoplakia 
of the oral mucosa compared to non-smokers. Six European studies, 
found a prevalence of smoking between 56-97% in leukoplakia patients. 
It also showed that the majority of smokers with leukoplakia (74.0%) 
smoked more than 20 cigarettes per day compared to 34.5% of those 
without leukoplakia [42-44]. A total of 315 cases of Oral Leukoplakia 
were retrieved from the Oral Pathology Service at the University of São 
Paulo. 

A total of 131 cases involved dysplastic lesions (74 smokers and 
57 non-smokers), and 184 cases described non-dysplastic lesions (96 
smokers and 88 non-smokers). The frequencies of lesions, according to 
the grade of dysplasia, were similar in both groups [45].

Over a 30-year period, increasing prevalence of leukoplakia among 
the 50-60 year-old group has been identified, but the risk of malignant 
transformation was highest among the 60-70 age group [46].

Studies conducted in India have found that approximately 2-12% 
of leukoplakia cases are malignant during several years. The prevalence 
of leukoplakia is described in many studies. For example, in one study, 
which was conducted in India, it was revealed that over one year period 
from 100000 men leukoplakia has been diagnosed 240 times, and from 
100000 women only three times. Second study was conducted in Japan, 
where the diagnosis of leukoplakia was estimated at 409 out of 100000 
examples and in women it was from 100000 to 70. Worldwide, the 
prevalence of leukoplakia varies from 1 to 5 % [47,48].

In USA the prevalence of leukoplakia among 35 years-old white 
women was fixed in 2.9%, and the intensity of its spread in black people 
is not studied. In white patients 82% of leukoplakia damages are related 
to tobacco smoking and in black patients only 62% of leukoplakia 
lesions are associated with tobacco smoking. Another study, in which 
197 smokers were examined, revealed that only 31 patients were 
diagnosed with leukoplakia.

Prevalence of oral leukoplakia

In the United States 2-4% of cancer diagnosis of all types of cancer 
is due to oral cancer. Oral cancer is one of the most common types 
characterized with high mortality rate. The average life expectancy of 
patients is 5 years. Such a result is not due to the complexity of the 
treatment, but to the fact that the diagnoses were performed on the late 
stage. Similarly to many other mouth diseases, tobacco use is also the 
most important risk factor [12]. Smoking causes disease and disability, 
and damages almost all internal organs of the body. More than 16 
million Americans live with the disease, caused by smoking. Cigarettes 
cause cancer, heart disease, stroke, diabetes and chronic obstructive 
pulmonary disease (COPD), which includes emphysema and chronic 
bronchitis. Smoking also causes tuberculosis, eye diseases, and immune 
system depression [33]. 

Secondary tobacco smoke contributes to about 41,000 adolescent 
and 400 infant deaths [33]. The Government of The United States spends 
about 170 billion dollars annually on medical services on treatment of 
adults’ smoking-related diseases. The latest data from the American 
Cancer Society on oral cancer for 2018 is as follows: approximately 
51.540 people developed oral cancer, and 10.030 died. This type of 
cancer is two times higher among men compared to women, and their 
number is similar among blacks and whites. The average age of people 
diagnosed makes 62 years old, but the disease can occur in young 
people as well. 

Percentage of cancervary between countries. For example, it is 
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more common in Hungary and France than in the United States, much 
less in Mexico and Japan [20, 21].

In recent decades, some countries have recorded the increased 
incidence of cancer of the oral cavity, about 50% of patientsdiagnosed 
die each year. In Brazil 14,170 cases of oral cancer were reported in 
2012, and in the north region there were 2550 new cases. Among them 
1640 were males and 910 female. Approximately 80% of oral cavity is 
transformed into malignant form.

In Spain the number of deaths from oral cavity has increased 
dramatically from 46% to 71% over the last 10 years[22]. In 11 countries 
from South-East Asia exist 5 National Cancer Registry, where the cases 
of oral cancer were reported from 2002 to 2014. In this period 300373 
new cases of oral cavity cancer and 145353 cases of mortality were fixed 
[23,24]. One study examined 310 smokers diagnosed with cancer of the 
oral cavity 176.

Conclusions and Recommendations 
Periodontal diseases, dental implant failure, oral cancers, pre-

cancerous diseases and leukoplakia are closely related to tobacco 
consumption. Advising patients to quit tobacco use is a dental 
professional responsibility and the dentists may play active role in 
nicotine replacement counselling. Smoking cessation should be 
incorporated as an integral teaching component of the undergraduate 
dental curriculum, particularly with respect to the prevention and 
diagnosis of tobacco-induced oral lesions and complications. Close 
collaboration of both dentists and general physicians with smoking 
cessation programs is advocated in the treatment of tobacco-smoking 
patients. According to one survey, 30.03% of the examined population 
had oral mucosal lesions with a clear association to harmful habits 
(tobacco and alcohol), inadequate oral hygiene practices and exposure 
to the sun. Initiatives directed towards prevention of disease and 
promotion of health should be undertaken.

In order to protect oral cavity, we need to follow three main 
principles: 

1) to stop smoking- the risk of oral health problems decreases 
significantly after smoking cessation; 

2) tovisit dentist regularly, as the early detection of oral cavity 
diseases will promote successfully management of disease; 

3) to clean teeth twice more often in order to avoid accumulation of 
chemical residues in the mouth.

It is important to discuss these recommendations actively in public 
and in educational institutions to provide disease prevention and 
ultimate treatment. Significant restrictions should be posed to interfere 
with tobacco sales and the increase in tobacco taxation policy is also 
essential [36].
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