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Abstract

The number of patients diagnosed with oral cancer is gradually increasing. According to a study report, every year around 500,000 persons are
diagnosed worldwide with oral cancer. The development of precancerous lesions is an incident that involves a number of cellular, biochemical
and molecular as well as clinical alterations in the fibrovascular stroma. There are several risk factors that may lead to the development of the
oral precancerous and cancerous lesions. There are many investigations regarding the screening or detection methods of oral cancers. There are
many options for the treatment of oral cancers which depend on various factors. Increased research in the field of oral cancer has resulted in the
development of newer technologies for detection and treatment of oral cancer. With the increase in the use of tobacco and alcohol the risk of oral

cancer is increasing.
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Introduction

The number of patients diagnosed with oral cancer is gradually
increasing. According to a study report, every year around 500,000
persons are diagnosed worldwide with oral cancer and among them
around 3% are detected as malignant, which is a great threat to the
world [1]. In most of the cases of oral cancer detection is delayed
which increases the overall rate of morbidity and mortality. Despite
of the advancement in treatment technology the overall survival rate
is only 50-55% [1]. Oral cancer is very common among the older
and middle aged persons i.e., after the age of 40, but the number of
young people diagnosed with oral cancer is increasing in the recent
years. The studies have also shown that the risk of developing cancer is
greater in case of males compared to the females. The most common
oral cancer that includes almost 96% of all oral cancer cases is
squamous cell carcinoma. In this assignment we are going to discuss
about different types of precancerous and cancerous oral lesions, the
factors that increase the risk of development of cancer along with the
treatment and the new diagnostic as well as treatment advances in
this field.

Discussion

Clinical picture of precancerous and cancerous lesions
affecting oral soft tissues

The development of precancerous lesions is an incident that
involves a number of cellular, biochemical and molecular as well
as clinical alterations in the fibrovascular stroma. The clinical and

pathological conditions or oral cancer include:

Leukoplakia: According to the definition proposed by the WHO,
leukoplakia can be defined as a white plaque or patch which cannot
be pathologically or clinically characterised as any other disease
condition. Microscopically leukoplakia shows hyperplasia, acanthosis
or various levels of cellular atypia and hyperparakeratosis. The most
common sites where leukoplakia can be visible include alveolar
mucosa, buccal mucosa and lower lip. The other probable sites of
lesions include lateral tongue, floor of mouth, etc., which show
malignant or dysplastic changes.

Erythroplakia: Erythroplakia is a less common oral condition,
but it has been reported that it poses higher risk of progression to
the malignant state compared to other precancerous oral lesions.
As per the definition proposed by the WHO, it is any lesion that
develops in the oral mucosa and can be seen as red, bright and velvety
plaque which cannot be pathologically or clinically characterised as
any other disease condition. It can be seen at any place in the oral
cavity but most commonly occurs in the soft palate, mouth floor,
tonsillar fauces and the ventral tongue. Generally the lesions remain
asymptomatic but in some cases the patients can experience a sore or
burning sensation. According to the studies the transformation rate to
malignancy is from 20- 68% [2].

Oral submucous fibrosis: Oral submucous fibrosis is a disease
that can be described by progressive fibrosis and inflammation of the
submucosal tissues i.e., deeper connective tissues and lamina propria,
which leads to the development of rigidity in the mouth that in turn
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results in the failure to open the mouth [3]. The lesion may develop in
any part of the mouth but the most common site that is involved in
the development of the lesion is the buccal mucosa [4,5]. This type of
lesion has a high potential to be malignant.

Oral lichen planus: Oral lichen planus is an oral mucosal disease
that is characterized by its unknown etiology. It is a chronic and
inflammatory disease which can be seen as white plaques or white
striation or white papules. The other clinical forms of this lesion
include erosion, blisters or erythema which causes pain to the patients
[6]. The common sites of development of this type of lesion are the
tongue, buccal mucosa, gingival etc.

Risk factors for developing precancerous and cancerous
lesions in the oral soft tissue

There are several risk factors that may lead to the development of
the oral precancerous and cancerous lesions. These include- Smoking
increases the risk of developing oral cancerous lesions. According to
a study, smokers have nine times more prone to develop oral cancer
compared to non-smokers [7].

Use of marijuana may also increases the potential risk of developing
oral cancerous lesions which is a common factor associated with oral
cancer in youths.

The risk of development of oral cancer increases with increased use
of snuff and chewing tobacco. A study carried out in women in the
United States has shown that the risk of oral cancer increases by four
times in persons who use snuff. Again it has been found that in case
of the persons who chew tobacco, the lesions appear at the site where
the tobacco is placed [8]. However, the use of smokeless tobacco poses
lesser risk in developing oral cancer compared to the use of smoked
tobacco, as the heat of the smoke increases the risk by many folds.

Another major risk factor is the use of alcohol which increases the
risk of developing cancer in the upper aero-digestive tract. The studies
have shown that moderate to heavy drinking of alcohol increases the
risk of cancer by 3 to 9 times.

In Southeast Asia and India, the increased risk of oral cancer is
closely associated with the excessive use of betel quid, also known
as ‘paan. Chewing betel leads to the progressive development of
precancerous scarring mouth condition, which is also known as oral
sub mucous fibrosis.

Various studies have also detected a relation between human
papilloma virus and some oral cancers. In about 22% cases of oral
cancer, the cancer was detected with HPV-16 and in about 14% of
cases; there is an association with HPV-18.

Dietary imbalance is also associated with elevated risk of oral
cancers. Lower consumption of vegetables and fruits increases the risk.

Studies have also shown that the risk of oral cancer increases in case
of patients with anaemia resulted from iron deficiency.

Available investigations

There are many investigations in the field of cancerous and
precancerous oral lesions. Detection of oral cancer at the early stage
is very helpful in curing the cancer. There are many investigations
regarding the screening or detection methods of oral cancers.

As per the research carried out by Gillenwater A, et al. [9], auto
fluorescence imaging can be used as an effective tool for the detection
of oral precancerous lesions. According to them, living cells contain a
number of fluorophores. Fluorescence imaging can be used to detect

the presence of cancerous cells. It has been found by the authors that
abnormalities in the oral lesions increase the intensity ratio of the red
to green fluorescence, which can be easily detected by fluorescence
imaging. The authors have also found that with fluorescence imaging,
the detection rate is 100% and the specificity is 87.5%, in comparison
to white light, whose detection rate and specificity is 87% and 50%
respectively.

According to the studies carried out by Farah C, et al. [10], the use
of VEL scope for detecting epithelial dysplasia by the technology of
auto fluorescence imaging provides accuracy of 55% only.

Again studies by McNamara K, et al. [11] showed that conventional
oral examination of mouth is a more valid method of detecting oral
precancerous lesion compared to the direct visual fluorescence
examination.

The studies also showed that [12] high copy number of mitochondrial
DNA in peripheral blood leukocytes has significant association with
oral precancerous lesions.

The studies carried out by Baeten J, et al. [13] showed that
fluorescence imaging using lectin fluorophore conjugates has more
potential to detect oral cancerous lesions compared to the conventional
auto fluorescence technology of detection.

The studies by Barroso EM, et al. [14] showed a new method of
screening for cancerous cells in the oral mucosa. They used the method
of determining water content of the cancerous and the healthy tissues
using Raman Spectroscopy. The results showed that the method can be
used to detect tumour cells with 99% sensitivity and 92% specificity.

There are many more studies that are associated with various other
methods of detection and screening of oral cancer.

Evidence based best treatment protocol in relation to the
different lesions

There are many options for the treatment of oral cancers which
depend on various factors such as the location and size of the primary
lesion, the status of the lymph node, the absence or presence of
metastases and the ability of the patient to tolerate. Radiation therapy
and surgery are the most common processes that are applied in the
treatment of cancerous and precancerous lesions of mouth.

The surgical excision can be performed using CO, laser or using a
scalpel [15]. This is done mainly for the treatment of epithelial dysplasia
formed in the oral cavity. The use of laser provides a surgical method
that is blood less and less painful compared to the scalpel method.

The lesion should be removed completely in order to prevent
any recurrence of the cancer. It has been reported that the rate of
recurrence is about 34.4% in case of premalignant lesions. Again
in case of carcinoma or epithelial dysplasia where the excision of
the lesion is done with a 3-5 mm margin, the rate of recurrence is
about 18% [16]. Though the original reason behind the recurrence is
unknown, close monitoring of the patient should be done in order to
check the recurrence of the cancer.

The removal of the hyperkeratotic lesion is complicated as it may
lead to malignant change. According to the studies out of 235 lesions,
the 37 lesions changed into malignant.

If there is any difficulty in surgical removal of the lesion due to the
size and location of the lesion or due to some medical complications,
chemoprevention method is used in order to prevent the progression
of precancerous lesions to the cancerous state. The most commonly
used chemo-preventive antioxidant supplements in the treatment
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of oral lesions include the retinoid and beta- carotene. But the
fact should be taken under consideration that the success rate of
antioxidant supplements is not certain. But antioxidants are proved
to be helpful if any recurrence occur after the surgical excision. Many
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