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The purpose of the lecture:
To introduce structure of precancerous diseases, their role in development of oncologic processes. To analyze main, causes of origin, course and prevention of precancerous diseases. To introduce a notion and significance of oncologic awareness concerning dental surgeon.
The plan of the lecture:
1. Concept of precancerous diseases, classification.

2. Causes, prevention, clinic and diagnostics of precancerous diseases.

3. Oncologic awareness in maxillofacial surgery.

4. Principles and tasks of medical examination of oncodental patients, clinical groups.

Concept of precancer was introduced by French scientists Dubreuil and Ort in the beginning of the 20th century. This concept defined more or less persistent pathologic processes in the tissues preceding or leading to malignant growth detected by the authors. The most complete investigations were carried out in Moscow Medical Dental Institute by dermatologists Pashkov and Mashkilleison who gave the definition of the process and introduced classification common for the present day. In their opinion, precancers are “unstable persistent dystrophic proliferations having not become formed tumors yet”. These conditions lack one or several signs to become diagnosed as true malignant process.

According to various oncologic establishments, precancerous changes in epithelial tissues precede 97% cancer of the skin, 95% cancer of the lower lip and oral mucosa, 30% cancer of the tongue. Introduced by Mashkilleison in 1977, the classification includes two types of pathologic processes: optional, i.e. non-obligatory transforming into malignant tumor; and obligatory - the processes inevitably acquiring malignant character.

Obligatory precancer includes the following pathologic conditions of the lips; and oral mucosa: Bowen's disease, verrucous precarcinoma of the lip, limited hyperkeratosis of the lip, Manganotti's abrasive precancerous cheilitis. These conditions are more common among men after age of 45.

Optional precancer is subdivided into processes with greater or lesser tendency to malignization. The first include: squamous cell leukoplakia, lichen ruber planus, postradial cheilitis, meteorologic cheilitis, chronic labial fissure. The second group includes erosive and verrucous leucoplakias, papillomas, cornu cutaneum, keratoacanthomas, decubitus and erosive ulcers.

In addition, some authors refer to precancerous conditions chronic inflammatory processes, including specific ones: stomatitis, gingivitis, aktynomycosis, sinusitis etc.

The greatest domestic oncologist N.N. Petrov wrote, “cancer of the oral cavity is a disease of improper hygiene of the oral cavity”. This, being certainly not true, still contains a large part of the truth.

Leading causes of development of precancerous state are external causes which can be grouped conditionally as follows:

1. mechanical — determined mainly by state of dentition and presence of harmful or professional habits. 

2. physical — including various thermal effects, electrogalvanic processes in prosthetics etc.

3. chemical — including various active substances, spicy foods, abundant spices, effect of products of chemical origin, i.e. various compounds interaction with which gives rise to impairment of cellular elements or impairment of the functions of epithelial tissues.

4. impact of products resulting from smoking. This section includes both physical, chemical, and mechanical factors leading to development of precancerous changes in tissues.

5. biologic factors - hypovitaminosis, mainly lack of vitamin A, chronic inflammatory processes, immune state, age.

6. internal causes - in addition to those included into group 5, some authors refer here genetic predisposition to certain oncologic diseases.

Preventive measures directed at prevention of development of oncologic processes are determined by abovementioned causes. They include timely and proper sanation of the mouth, elimination of the irritants in everyday life and industry, proper diet, safe external environment etc.

Clinical signs of precancerous disorders are multifarious, still, as long as all of them occur in the superficial layers of the skin epithelium or mucosa, most typical are various hyperplastic or erosive processes with somehow pronounced picture of painful sensations, hemorrhage etc. Diagnostics is mainly based on the data of cytologic and morphologic investigations.

Treatment includes mandatory elimination of the cause. Then the complex of measures includes keratoplasty, anti-inflammatory medication, Immunomodulating therapy. In pronounced hyperplastic processes, surgical methods are used, vis. electro-, cryo-, laser surgeries. In some cases radial therapy is used.

Taking into consideration permanently increasing number of oncologic patients — and according to the Russian Oncologic Center, the number of lesions of the oral cavity and oropharynx increased by 37% from 1985 to 1991 - the value of prophylaxis and early detection of precancerous diseases becomes clear. Especially as oncostomatic processes shifted from 12th (1980) to 8th place (2000) in the world statistics.

In this connection, oncologic awareness, principles of organization of oncologic aid and medical examination of this group of patients become extremely important.

Oncologic awareness is a complex notion based on thorough approach to patient including fulfillment of some professional requirements, As N.N. Petrov figuratively puts it, “the fate of an oncologic patient utterly depends on the physician who he reported to first”. 50% advanèed and untimely detected cancerous diseases occur due to physicians’ fault. At thé same time, five-year survival rate in cancer of the tongue of stage I amounts to 90% patients, whereas at stage III — 10%.

Oncologic awareness demands that a doctor examining any patient perform complete examination of the facial tissues and organs of the mouth, know manifestations of precancerous conditions of the mucosa and skin. A doctor must know main symptoms of manifesting malignant tumors and be not ashamed to consult his colleagues in case of any doubt. A dentist must know basic principles of organization of oncologic aid formulated by Chaklin in 1985. They include:

(1)  prophylactic checkups, registration, detection and formation of risk groups and prophylactic medical examination.

(2) timely diagnostics using modem possibilities.

(3) organization of adequate treatment.

(4) Organization of prevention of oncologic incidence not only at medical but also at public and governmental levels.

(5) active sanitary-elucidative work, propaganda of a healthy way of life.

Realization of some of the requirements under modern conditions is

complicated and doubtful, but still desirable.

The last but not the least to be included into the concept of oncologic awareness is the requirement of oncodeontology, which views have been dramatically changed during the last decades, still which basis has remained the same: in no case should information about detected malignant tumor sound as a fatal case for the patient.

Issues of medical examination of oncolostomatologic patients are described in details by M.M. Solovjev. He designates five stages of medical examination. Stage I includes education of the physician, stage II - prophylactic examination and detection of the risk groups (from group I with relatively small risk till groups II-III with higher risk or present oncologic disorder). Stages III-IV include preparation of the necessary documentation, mandatory treatment and dynamic supervision. The final stage includes analysis and assessment of the results.

According to academician A.I. Rybakov, in 320 patients with precancerous diseases being under prophylactic observation in the Central Research Institute of Dentistry (Moscow) for ten years, no cases of malignization were registered. Unfortunately, lately efficiency of preventive medical examination does not exceed 10%.
For organization of oncologic aid and registration, 4 clinical groups are designated:

Group 1 - the patients with suspected oncologic disorders or detected precancer:

Group 1a - the suspected patients must be thoroughly investigated within 10 days with preliminary diagnosis and choice of further tactics.

Group 1b - the patients with obligatory precancer are immediately referred to oncologist, those with optional precancer undergo dental treatment, in case of unsuccessful treatment during two weeks they are directed to oncologist.

Group II - the patients with detected malignant tumor, needing radical treatment.

Group III - the. patients having undergone the course of treatment - virtually healthy ones.

Group IV - the patients with advanced stages of the tumor needing palliative or symptomatic treatment.

The first group undergoes prophylactic medical examination by dentist and oncologist during 2-3 years to prevent relapses.

The patients of group III need life-long prophylactic medical examination: during the first year every 3 months, 2nd - 3rd years every 6 months. After 3 years of absent relapses or metastases the patient is to be examined once a year.
Estimates indicate that more than 1.3 million new cancers will be diagnosed in the United States this year, and 27,700 will be located in the mouth and oropharynx. This number represents approximately 3% of all cancers and is the eighth most common cancer affecting males in the United States. Globally, more than 360,000 new cases of oral cancer will be diagnosed this year.2 Mortality rates remain high despite some advances in locoregional control. There will be approximately 200,000 deaths worldwide, of which 7,200 will occur in the United States. Most patients will present for diagnosis with either regional or distant disease. Data have shown a trend for African Americans to have more advanced disease compared with white Americans (68% vs 52%) at the time of diagnosis. Even more alarming is the fact that, when compared with equal stages at the time of diagnosis, African Americans have a poorer 5-year relative survival rate compared with other races. A review of trends in 5-year relative survival rates over the past three decades has shown a statistical difference between the time periods of 1974 to 1976 and 1992 to 1996 (54% vs 59%); the improvement in survival again fails to hold true for the African American population.1 Approximately 85 to 95% of all oral cancer is squamous cell carcinoma

(SCC).3,4 However, multiple other malignant lesions can be found in the oral cavity

such as sarcoma, minor salivary gland tumors, mucosal melanoma, lymphoma,

or metastatic disease from nearly any site in the body.
Risk Factors for SCC of the Oral Cavity
The etiology of SCC of the oral cavity has been studied extensively. Numerous risk

factors have been suggested as etiologic agents for the development of these malignancies. While no single causative agent can be attributed to the development of all oral cancers, several carcinogens have been identified, and of those tobacco and alcohol appear to have the greatest impact on malignancy development. Both extrinsic and intrinsic factors likely play a role in the development of SCC of the oral cavity. The risk of oral cancer associated with tobacco use is noted to be 2 to 12 times

higher than in the nonsmoking population, and 90% of individuals with oral cancer will have a smoking history.5–9 The combination of various carcinogens within tobacco, combined with the heat, may lead to a variable number of genetic mutations

in the epithelium of the upper aerodigestive tract. At some point these continued mutations, coupled with the patients’ own inherent genetic susceptibility, expressed in the hetero- or homogeneity of certain tumor suppressor genes or oncogenes (TP53, c-myc), may lead to the development of a cell line capable of unregulated growth. Alcohol in itself is not a recognized initiator in the development of oral SCC. However, the role of alcohol as a promoter in the development of oral cancer when coupled with the use of smoking tobacco has been shown. This may be related to the effects of contaminants in alcohol and its ability to solubilize carcinogens and enhance their penetration into oral mucosa. A possible viral etiology has been demonstrated in oral cancers, especially by the human papilloma virus (HPV). The HPV subtypes 16 and 18, similar to those causing cervical cancer, have been implicated. Smith and colleagues showed that when individuals in his study had other risk factors adjusted, such as smoking, alcohol, and age, the presence of HPV in the oral cavity was associated with a 3.7 times greater chance of cancer development than in the noninfected individual.12 Other authors have noted a unique subset of characteristics in individuals that may develop SCC as a result of HPV infection, showing less association with tobacco or alcohol abuse, frequently involving the tonsils, and having an improved prognosis.13 The study of the tumor biology of

SCC has exploded in the past decade. The accepted molecular theory concerning

genetic alterations of SCC is that of a “multihit” tumorigenesis ultimately leading to unregulated cell growth and function. It is thought that multiple exogenous insults (tobacco, alcohol, viral) can lead to activation of oncogenes or inactivation of tumor suppressor genes. Oncogene dysregulation leads to a gain of function alteration, and transforming growth factor alpha (TGF-) and eukaryotic initiation factor 4E (eIF4E) are two examples of well-studied genes that have proven upregulation in SCC.16 Loss of tumor suppressor gene function requires loss of both normal alleles, which leads to the inactivation of the critical function of that gene. The most studied of the tumor suppressor genes are TP53 and P16.15,17–19 No single gene alteration is responsible for carcinogenesis, but rather a host of altered genes contribute. Attempts have been made to use genes and their products to identify oncologically safe margins operatively with minimal success.20 Gene therapy trials that target these specific genes hold better promise.
Premalignant Disease
Premalignant disease can be divided into that occurring as an isolated lesion or that

associated with a condition. A precancerous lesion is defined as morphologically

altered tissue in which the development of malignancy is more likely than with normal mucosa. A precancerous condition is a condition or generalized disease that does not necessarily alter the appearance of the mucosa but may be associated with a

greater risk for the development of cancer. Precancerous lesions are broadly lassified as leukoplakia and erythroplakia.
Leukoplakia is defined as a white patch or plaque that cannot be characterized clinically or ascribed to any other pathologic disease. Leukoplakia cannot be scraped or rubbed off and is therefore primarily a diagnosis of exclusion. Lesions caused by lichen planus, white sponge nevus, nicotine stomatitis, or other plaque-causing diseases do not qualify as leukoplakia. Leukoplakia is strictly a clinical diagnosis and does not imply any specific histologic diagnosis. Leukoplakia is generally asymptomatic and clinically appears as a white or off-white lesion that may be flat, slightly elevated, rugated, or smooth. It may be found as isolated or multifocal lesions and may change in morphology over time. More than 70% of the time leukoplakia occurs on two or more surfaces and has a strong male predilection. A more aggressive variant exists and is referred to as proliferative verrucous leukoplakia. The lower lip vermilion, buccal mucosa, and gingiva account for most oral cavity leukoplakia; however, lesions found on the tongue and floor of the mouth account for most lesions exhibiting dysplasia or carcinoma. These relative frequencies change with different geographic locations and are based on local habits.

The only consistent histology found in all leukoplakia is the presence of hyperkeratosis. The underlying epithelium may range from normal to invasive carcinoma. 

The true etiology for the development of leukoplakia is unknown; however, several causative factors have been proposed. Tobacco use, whether smoked or smokeless, is most closely associated with the development of leukoplakia, and more than 70% of patients with leukoplakia are smokers.23 While several studies have shown elimination of tobacco use to be associated with resolution or decrease in the size of the lesion, others have shown poor improvement with its cessation. 
Ultraviolet radiation to the lower lip is frequently observed in the development of lower lip vermilion leukoplakia. Individuals with chronic unprotected exposure to sunlight are at highest risk for development. These leukoplakia lesions are frequently associated with actinic cheilitis. Trauma is also associated with the development of leukoplakic lesions. Illfitting dentures, sharp edges on oral prostheses or teeth, or parafunctional oral habits with objects such as toothpicks can be associated with leukoplakia. Obvious traumatic lesions to the buccal mucosa such as the development of a linea alba are not considered leukoplakia. The frequency of dysplasia and carcinoma within leukoplakia is most closely associated with the lesion’s location and patient’s habits. Waldron and Shafer in their study of 3,256 lesions submitted to their respective oral pathology departments as “leukoplakia” found that 43% of floor-of-mouth lesions and 24% of both tongue and lip lesions contained some degree of dysplasia or carcinoma. Several tudies have also looked at malignant transformation over time and found it to vary from 0.13 to 17.5%. The results of these studies vary according to suspected causes of the leukoplakia (geographic habits) and the length of follow-up or time to biopsy of the lesion. The malignant transformation of these lesions has been studied extensively by Silverman and colleagues. They note that, while a definite rate of transformation cannot be stated, their 257 patients had a 17.5% transformation rate with an average follow-up time of 7.1 years. The second year of follow-up in their series exhibited the greatest rate of malignant transformation at 5%. If those lesions initially noted to be dysplastic on biopsy were followed, they had an even higher rate of malignant transformation, at 36.4%. Earlier studies by Silverman and colleagues found malignant transformation rates of 0.13% and 6%. The variability in transformation rates of most studies is attributed to differences in ethnicity, drinking alcohol and tobacco usage, location of the lesions, and duration of follow-up. 
Erythroplakia is a red patch that cannot be scraped off or characterized clinically or ascribed to any other pathologic disease. Almost all true erythroplakia demonstrates dysplasia, carcinoma in situ, or invasive carcinoma. Shafer and Waldron’s review of biopsies submitted under this clinical diagnosis revealed that 51% were invasive SCC, 40% were carcinoma in situ or severe dysplasia, and 9% were mild to moderate dysplasia. The most common sites of occurrence are the floor of the mouth and retromolar trigone. Lesions appear as bright red, are frequently “velvety” in appearance, and have a sharply demarcated border. The etiology of these lesions is unknown but thought to be the same as that for leukoplakia. Frequently these lesions are noted to be nonhomogeneous in appearance with adjacent or intralesional leukoplakia. When observed with this morphology, they are referred to as erythroleukoplakia or “speckled erythroplakia”. These lesions also harbor an ominous potential as rates of malignant transformation have been noted of up to 23%.
Oral submucous fibrosis (OSF) is a precancerous condition seen predominantly in India and Southeast Asia. It is a chronic, progressive mucosal disorder most frequently associated with the habit of chewing betel quids; however, there is evidence that this lesion is multifactorial in nature with genetic, immunologic, nutritional, and autoimmune factors possibly involved. The condition is characterized by a mucosal rigidity that leads to trismus, odynophagia with spicy foods, and difficulty with speech and swallowing. Unlike tobacco pouch keratosis, OSF does not regress with the cessation of betel quid use. Longitudinal studies have shown a malignant transformation rate of 7.6% over a 17-year period.32
Management of Premalignant Lesions
Leukoplakia is defined as a predominately white lesion of the oral mucosa that cannot be characterized as any other definable lesion. Worldwide estimates of its prevalence range from 1.5 to 2.6%. Lower socioeconomic status seems to be associated with higher prevalence. The potential for malignant transformation of oral leukoplakia to invasive squamous cell carcinoma is well recognized, and leukoplakia can be considered a precancerous lesion (ie, “a morphologically altered tissue in which cancer is more likely to occur than in its apparent normal counterpart”).15 Estimated rates of transformation, however, vary widely. This most likely relates to the heterogeneity of the lesions included in most studies. While homogeneous white leukoplakia has a relatively low risk, erythroleukoplakia has a high incidence of associated dysplasia, carcinoma in situ, and frank carcinoma. In their oft-quoted study of 257 patients followed for a mean of 8 years, Silverman and colleagues found transformation rates for leukoplakia to range from 6.5% for homogeneous lesions to 23.4% in erythroplasia. Lesions containing dysplasia had a transformation rate of 36.4%. The annual transformation rate in one population was less than 1%, which still demonstrated a 36-fold risk increase for squamous cell carcinoma in patients with oral leukoplakia over the population in general. Predicting which lesions will ultimately transform is currently not possible. Given its asymptomatic nature, the sole indication for treatment of leukoplakia is an attempt to prevent subsequent malignant transformation. Treatment modalities include excision, ablation, and chemoprevention.

Unfortunately no treatment modality has been shown to prevent subsequent development of squamous cell carcinoma. The first Cochrane review on therapy for leukoplakia did not find any reliable therapy to prevent the transformation of leukoplakia to oral squamous cell carcinoma. Also, there were no effective preventive easures to halt the development of oral leukoplakia. No surgical procedures were included in this review because of the lack of randomized clinical trials evaluating surgical excision. Chemopreventive agents including retinoids, beta carotene, green tea, and bleomycin were evaluated. Retinoids held the most promise and were associated with resolution of lesions. The ultimate goal remains prevention of subsequent malignant transformation, and unfortunately none of the agents demonstrated this reliably. In addition associated side effects were problematic.
Surgical excision remains an alternative for dealing with worrisome lesions. CO2 laser excision has been used to treat widespread superficial lesions in an attempt to limit scarring and morbidity associated with large excisions. Laser ablation allows the destruction of large superficial lesions. It does not provide a histologic specimen, however, and biopsies from any areas of ulceration or erythroplasia are probably indicated prior to ablation. Unfortunately recurrence following laser excision or ablation is not uncommon, and it does not necessarily prevent malignant transformation. 
Given the high rates of multiple lesions and their propensity to recur, photodynamic therapy (PDT) is gaining popularity as a potential method for dealing with multiple diffuse lesions. PDT relies on a complex interaction of a photosensitizing agent, which is preferentially concentrated in abnormal tissue, with light of various wavelengths, depending on the photosensitizer, to create necrosis through a nonthermal reaction. Tissue necrosis is mediated through the creation of singlet oxygen, a highly reactive species that induces cellular damage through several mechanisms. Advantages of PDT include minimal damage to surrounding tissues and no cumulative damage, which theoretically allows unlimited treatments. Given the propensity for these patients to develop multiple lesions, this is an important advantage over excision or ablation using traditional methods. Disadvantages include marked photosensitivity, especially with regard to sun exposure, for variable lengths of time after the administration of the agent. Areas treated undergo healing through mucosalization with minimal or no scarring. Although a complete review of PDT is beyond the scope of this chapter, excellent reviews are available. PDT has been used with some success in the endoscopic treatment of dysplastic Barrett’s esophagitis to prevent its transformation to adenocarcinoma. Similarly attempts have been made to treat diffuse oral leukoplakia with PDT with some success. In addition to its role in the management of leukoplakia, initial trials of PDT applied to invasive squamous cell carcinoma of selected sites in the head and neck are being reported. Copper and colleagues reported on 25 patients with T1 and T2 lesions of the oral cavity and oropharynx treated with PDT. Complete remission was noted in 86% of lesions. Recurrences were salvaged with conventional therapy.28 In addition to its application to mucosal lesions, interstitial delivery of light may allow treatment of more deeply situated tumors. Although results are promising, PDT for leukoplakia and oral cavity cancers remains investigational, and its role in the management of leukoplakia and squamous cell cancers of the head and neck awaits clarification.
Answer the questions:
1. Definition and classification of precancers of organs and tissues of the oral cavity.

2. Clinical characteristic and diagnostics of obligatory and non-obligatory precancers.

3. Causes and organization of prophylaxis of precancerous diseases.

4. Oncologic awareness, the role and tasks of dentist in organization of oncostomatologic aid.

5. Principles and tasks of oncologic aid to oncostomatologic patients.

6. Principles and tasks of prophylactic medical examination of oncostomatologic patients. Terms and extent depending on clinical group.
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