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ABSTRACT

Introduction The heterogeneity of head and neck cancers poses challenges in treatment planning, necessitating a
nuanced approach.Materials and methods We have carried out a literature review that highlights the risk factors
in the onset of oral and head and neck cancers. We also addressed the therapeutic aspects and the influence of
epigenetics.Results In identifying risk factors, our literature research highlights systemic causes such as age,
gender, heredity, race, socio-economic status, and immunodeficiency. Local causes, including tobacco and alcohol
use, chronic traumas, chronic infections, and the role of viruses, underscore the multifactorial nature of oral cancer
etiology. Addressing prevention strategies, our review underscores the potential of probiotics in suppressing oral
cancer cell proliferation, with specific strains demonstrating efficacy in reducing mucositis caused by radiotherapy
and chemotherapy. Additionally, the role of vitamins, omega-3 fatty acids, and compounds like curcumin in
chemoprevention is explored. The Mediterranean diet emerges as a potential preventive measure, given its
association with reduced cancer risk due to its rich content of monounsaturated fatty acids, antioxidants, and
dietary fiber. Conclusions In conclusion, the intricate interplay of various risk factors underscores the
multifactorial nature of oral cancer, with systemic and local influences contributing to its onset and progression.
Age, gender, heredity, race, socio-economic status, immunodeficiency, and lifestyle choices such as tobacco,
alcohol, and poor oral hygiene collectively elevate the risk. Specific chronic infections, the role of viruses, and
even certain medications further contribute to the complexity of this disease.
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INTRODUCTION

Oral cancer accounts for 48% of head and management regimens [5]. Because head
neck cancer cases, making head and neck and neck cancers are heterogeneous tumors,
cancer the sixth most frequent cancer in devising a treatment plan becomes
humans [1-3] oral squamous cell difficult [6]. Prevention is essential for oral
carcinomas (OSCCs) are the histologically cancer because the disease has a bad
determined cause of 90% of mouth cancer prognosis [7].

cases [4]. In most countries, the 5-year For individuals with oral cancer, therapy
survival rate for oral cancer remains below and prognosis are greatly impacted by
50%, even with the use of innovative distant metastases [8]. The hypopharynx is
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the region with the most frequent primary
site (60%) for distant metastases from oral
cancer, followed by the base of the tongue
(53%) and anterior tongue (50%) [9].

RISC FACTORS:

Systemic causes:

1. Age and gender

There is a progressively increasing
incidence between 40-70 years, after which
it significantly decreases, being more
common in males [10, 11].

2. Heredity

Certain gene mutations that control the cell
cycle can be found in all organism cells and
can be inherited over two to three
generations. In recent years, genes that
favor the development of colon, ovarian, or
osteosarcoma cancers have been described
[12-15].

3. Race and socio-economic status
Recent studies have shown that the black
race is more susceptible to oral carcinoma
compared to Caucasians when exposed to
the same carcinogens, such as smoking and
alcohol. The population with a low socio-
economic status presents a higher
oncologic risk due to improper nutrition,
chronic diseases, and poor medical control
[16, 17].

4. Immunodeficiency

Lack of immune control makes tumors
more likely to occur in individuals with
congenital or acquired immune deficiencies
(e.g., HIV-positive patients [18, 19] or
patients with bone marrow or renal
transplants) [11, 20].

5. Nutritional factors

- A diet rich in fresh fruits and vegetables,
with vitamin A and C content, reduces the
risk of oral carcinoma [21, 22].
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- Chronic iron deficiency is associated with
an increased risk of oral, pharyngeal, and
esophageal carcinoma. Excessive
consumption of salted and smoked meat
and fish, without sufficient intake of fresh
fruits and vegetables, constitutes an iron
and vitamin-deficient diet [23, 24]. The
association of chronic anemia with
candidiasis is currently considered a risk
factor for the development of oral
carcinoma. It occurs more frequently in
elderly individuals with certain underlying
health  conditions that hinder iron
assimilation [25].
- Chronic liver dysfunctions such as liver
cirrhosis can be accompanied by oral
carcinomas [26].
- Chronic alcoholism is often associated
with severe nutritional deficiencies, leading
to a simultaneous deficiency in the
absorption of vitamins and other
micronutrients [11].
Local causes:
1. Tobacco and alcohol
Over 90% of men and over 60% of women
with oral and pharyngeal carcinomas are
smokers. The combination of tobacco and
alcohol has a carcinogenic action through
the mediation of cyclic nitrosamines. They
generate endocellular oxidant products with
mutagenic effects on DNA [11, 27, 28].
Reverse smoking, practiced in India,
produces a typical lesion on the hard palate
called nicotinic stomatitis. The use of
tobacco in other forms such as chewing or
snuffing produces specific localized forms
of oral carcinoma related to these habits
[29].
2. Chronic traumas

These are mechanical microtraumas
caused by incorrectly adapted prosthetic
work, sharp edges of teeth or fillings, root
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remnants, malpositioned teeth, oral
galvanism [30, 31].

3. Specific chronic infections

The presence of Candida on the surface of
oral dysplastic lesions is considered to be
due to superinfection, as a consequence of
weakened immunity [11, 32, 33].

a. Chronic hyperplastic candidiasis itself
produces leukoplakic lesions, which can be
considered lesions with potential for
malignancy.

b. Clinically, candidal leukoplakias often
have a spotted appearance, frequently
demonstrating a moderate to high degree of
dysplasia progressing towards carcinoma.
c. Carcinoma is more frequently observed
on candidal leukoplakias than on other
types of leukoplakias.

d. Chronic Candida infections disrupt the
metabolism of epithelial cells, leading to
dysplasia and carcinomas [11].

4. Role of Viruses

Herpes simplex virus - Numerous studies
have suggested the involvement of the
herpes simplex virus in oral neoplasms, but
the results are not fully conclusive. The
virus could act synergistically with
chemical mutagenic factors or with
papillomaviruses [34, 35].

Human Papillomavirus (HPV) - Studies
have highlighted the presence of HPV type
16 in cases of malignant lesions of the oral
mucosa [26, 35, 36]. Individuals with
circulating antibodies against HPV 16 seem
to be part of the oncogenic risk group for
the occurrence of oral carcinoma,
especially when associated with other
facilitating factors [11, 26].

5. Marijuana

Global consumption has increased, and it
could have consequences on the occurrence
of oral carcinoma. The risk of developing

DOI : 10.62610/RJOR.2024.2.16.20

206

lesions is 2.5 times higher than in non-
users, especially when combined with
concurrent use of tobacco and alcohol [37].
6. Poor oral hygiene and dental factors
Although the results of some studies
have often been contradictory, the lack of
hygiene is still considered a facilitating
factor in the occurrence of oral malignant
tumors [11, 15].
7. Medications
Recent data suggest that mouthwashes with
a high alcohol content have a high
oncogenic potential, especially after
periods of heavy smoking [11]. Tooth-
whitening products are suspected to have an
oncogenic effect on the oral mucosa due to
the use of oxygen peroxide [38].
8. Ultraviolet Radiation and Sunlight
expose
It is proven that prolonged exposure to
radiation plays a role in the onset of
neoplasms. In the oro-maxillo-facial area,
radiation causes a modification of the lip
color known as actinic cheilitis [39]. This
constitutes a highly favorable environment
for the occurrence of lip carcinoma,
especially when associated with smoking. It
occurs more frequently in individuals who
spend more time outdoors, especially in
rural environments [40].

PREVENTION STRATEGIES FOR
ORAL CANCER

Several studies have revealed that
probiotics can suppress the proliferation of
oral cancerous cells [41-43]. Probiotics are
live microorganisms that provide health
benefits to the host. The majority of
probiotic supplements contain lactic acid
bacteria, which help the host maintain
intestinal microbial equilibrium. Recent
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studies on  probiotic  supplements
demonstrate that they protect from the
carcinogenic  activity  of  Dbacterial
mediators. Lactobacillus acidophilus and
Lactobacillus casei are known to reduce
bacterial  cytokines and  mediators.
Furthermore, the consumption of probiotics
greatly reduces Streptococcus mutans
counts, which minimizes tooth decay,
improves periodontitis, and helps in the
treatment of oral candida [42]. In a double-
blind RCT-controlled study, Lactobacillus
brevis CD2 was helpful in decreasing
mucositis caused by radiotherapy and
chemotherapy for individuals with head
and neck cancer [44].

Probiotics have the ability to reduce tumor
growth and metastasis. A daily probiotic
supplement for six months improves the
elimination of HPV as well as cervical
premalignant lesions [45].

Vitamin A, 13-cis retinoic acid, green tea
extract, and various medicinal plants have
all been utilized as chemopreventives [46].
Omega-3 fatty acids inhibit the synthesis of
cytokines [47] such as interleukin-1 (IL-1),
IL-6, and tumor necrosis factor (TNF) [48-
53]. Clinical trials have shown that omega-
3 can help epithelial cells recover. In
cutaneous wound healing, free fatty
acids has been shown to minimize edema

and pain  without tissue  necrosis
debridement [54, 55].
Curcumin, the active component of

turmeric, is a polyphenol utilized as a spice
or medicinal in India [56, 57]. Curcumin
reduces inflammation and promotes
apoptosis in HNSCC by down-regulating
NF-xB. It also activates p53 and p21 [57].

The Mediterranean diet contains
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monounsaturated fatty acids coming from
olive oil, fruits, vegetables, fish, low red
meat consumption and low-fat dairy. It
minimizes the risk of getting illnesses such
as head and neck cancer because it contains
phenol oils and a-tocopherol, as well as
being high in antioxidants and dietary fiber
[58, 59].

A modest consumption of milk and dairy
products combined with a high intake of
high-fiber foods (such as whole grains) may
help lower the incidence of many cancers
[60-65]. In contrast, meat and animal
products, which are high in animal oils and
fats and frequently cooked at elevated
temperatures, could raise cancer incidence,
particularly stomach cancer, colorectal
cancer, and prostate cancer [65-71].

ORAL CANCER
LOCATIONS

TYPES AND

Oral cavity malignancies are divided into
six subsites: buccal mucosa, upper alveolus
and gingival, lower alveolus and gingival,
tongue, hard palate, and floor of mouth
[72].

Oral and tongue cancer has been classified
into  various  categories.  Sarcomas,
melanomas, adenocarcinomas (affecting
the salivary glands), verrucous carcinoma,
and lymphomas (affecting lymphoid
tissues) are possible additional forms of
mouth cancer. On the other hand,
squamous cell carcinoma is the most
common type of cancer. These tumors
impact a range of oral and dental cavity-
related problems [72, 73].

EPIGENETIC INFLUENCE
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In the complexity of studies on cancer have
shown that tumor and normal cells have
distinct epigenetic landscapes, which
affects the course of the disease and is
implicated in all phases of malignant
growth[74, 75].

Epigenetic regulation consists of heritable
and persistent changes in gene expression
which do not affect the DNA sequence but
are responsible for the development and
progression of OSCC neoplasms through
gene expression control [76-79]. Epigenetic
alterations include DNA methylation,
histone covalent alteration, chromatin
transformation, and the effect of ncRNAs
on the expression of genes [80]

Epigenetic changes also influence cellular
plasticity during the development of tumors
and the onset of tumor-initiating cells or
tumor stem cells [81-85].

PRECANCEROUS LESIONS

Precancerous lesions comprise
homogeneous and  nonhomogeneous
leukoplakia, verrucous leukoplakia, lichen
planus, erythroplakia, and chronic trauma
ulcers. The predicted annual rate of
cancerous  transformations of  oral
precancerous lesions varies between 0.13
percent and 2.2% [86, 87].

Early preclinical invasive malignancies
(early-stage tumors with no symptoms)
manifest as painless, tiny ulcers, nodular
lesions, or growths. These alterations are
plainly visible and clinically observable
with careful visual examination and touch
of the oral mucosa. In the beginning,
localized oral malignancies that have not
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progressed to regional lymph nodes are
often efficiently treated and cured with
surgery or radiotherapy alone, without any
functional or cosmetic abnormalities,
leading to a five-year survival rate of more
than 80% [88, 89].

BIOLOGY OF METASTASIS

The process of metastatic cancer begins
with the cancer cells separating from their
original site, then they move throughout the
tissue, travel through the extracellular
matrix (ECM), invade blood vessels, settle
in the microvasculature, and ultimately
extravasate through the vessel wall and
multiply in the recipient tissue [90].
Because of the breakdown of the
extracellular matrix by matrix
metalloproteinases (MMPs) [91-93] and the
lack of cell-cell adhesion, the epithelial-
mesenchymal transition (EMT) accelerates
metastasis [91-94].

OPTIONS FOR TREATMENT

Even though there are several methods for
treating OSCC, including surgery, radiation
therapy (external beam radiation and/or

brachytherapy), and adjuvant therapy
(chemotherapy  using drugs like
carboplatin, cisplatin, paclitaxel, 5-

fluorouracil, and docetaxel) [95], it is still a
very expensive and harmful treatment [72].

The location of the primary tumor, the
patient, and the team of specialists treating
the disease have an impact on the initial
therapy decision [96]. Lip cancer has a
good prognosis. Cancer of the hard palate
and maxillary gingiva has a low chance of
metastasis, whereas tumors of the floor of
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the mouth, the tongue, and the lower gum at all phases of patient care. Prevention via
have a higher risk of metastasis and a worse education about quitting smoking and
prognosis [96]. prudent alcohol consumption is essential, as

is the early discovery and management of

CONCLUSIONS premalignant lesions.

Oral cavity cancer is a complex disease
with a high death rate; dentists are essential
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