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Abstract

Background: The prevention, early detection, and effective management of oral cancer are critical
priorities, requiring continual updates of current knowledge. This literature review aimed to provide an
up-to-date overview of the definition, types, risk factors, prevention, diagnosis and treatment of oral
cancer.

Methods: The evidence synthesised in this literature review were predominantly those reports published
within the past five years (2020 to 2025), and they were obtained from PubMed and Google Scholar.
Results: Inconsistencies exist in the definition of oral cancer; however, only those definitions provided
by few sources, such as the World Health Organization and the UK’s Department of Health and Social
Care, comprehensively defined oral cancer as cancer affecting the lips, oral cavity, and oropharynx. Oral
cancer is commonly classified based on its anatomical site or cell type. Of all the numerous oral cancer
risk factors ever reported in the literature, only four of them—tobacco, alcohol, betel quid (or areca nut),
and human papillomavirus infection—are the established risk factors; all other risk factors are probable.
Oral cancer prevention strategies are multi-level, and health education remains as the most widely
recommended primary prevention strategy of the disease. The five most common clinical features of oral
cancer are chronic non-healing ulcers, pathologic tooth mobility, oral lumps, pain, and oral bleeding.
Diagnostic techniques such as integrated vital staining—toluidine blue and Lugol’s iodine—support
early detection with 92.5% sensitivity and 63.2% specificity, while tissue biopsy remains the gold
standard. Oral cancer treatment is expensive, and its primary modalities are surgery, radiotherapy, and
chemotherapy, with increasing use of targeted therapies and immunotherapy for advanced stages.

Evidence consistently links early detection with
improved prognosis, survival, and quality of life.
Conclusion: Oral cancer remains a largely
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1. Background

1.1. Introduction: Whatis Cancer?

Cancer is a term which has diverse meanings, and its
specific meaning depends on its context of use. In
the medical context, cancer is a disease of the human
body which has been defined by multiple sources.
According to the National Cancer Institute (NCI)',
cancer is a “disease in which some of the body’s
cells grow uncontrollably and spread to other parts
of the body”. According to the United Kingdom’s
National Health Service (NHS)’, cancer is a
“condition where cells in a specific part of the body
grow and reproduce uncontrollably. The cancerous
cells can invade and destroy surrounding healthy
tissue, including organs”. According to the
Australian Institute of Health and Welfare’, cancer is
a “large range of diseases in which some of the
body’s cells become defective, begin to multiply out
of control, can invade and damage the area around
them, and can also spread to other parts of the body
to cause further damage”. Based on the above-
quoted definitions of cancer from multiple leading
health organisations, it can be summarised, from a
medical point of view, that cancer is a malignant
disease that occurs from abnormal cells which
grows uncontrollably and invade nearby or distant
body tissues.

There are different types of cancers, and they can be
broadly classified based on the tissues or organs (i.e.
anatomical sites) where they occur or based on the
type of body cells that formed them (Figure 1)"*.
When classified based on the type of body cells that
formed them, it could be a carcinoma, sarcoma,
leukaemia, lymphoma, melanoma, and multiple
myeloma'*’. However, when it is classified based on
the tissues or organs where they occur, it takes the
name of'the affected tissues or organs, and examples
of such cancer include oral cancer, liver cancer,
prostate cancer, brain cancer, and eye cancer,
amongst others'.

Carcinomas are those cancer types that occur from
the epithelial cells of the human body; some
examples of carcinomas include squamous cell
carcinoma, basal cell carcinoma, adenocarcinoma,
and transitional cell carcinoma®’. Sarcomas are
those cancer types which occurs from connective
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Figure 1. Schematic diagram showing the
broad classifications of cancer

tissue cells of the human body; some examples of
sarcomas include Kaposi sarcoma, liposarcoma,
and leiomyosarcoma’ '’. Leukaemia are those
cancer types which occur from the blood-forming
cells in the bone marrow; some examples of
leukaemia include acute lymphoblastic leukaemia,
acute myeloid leukaemia, and hairy cell
leukaemia"'" . Melanomas are those cancer types
which occurs from the cells that produces melanin,;
these cells are called melanocytes, and they can be
found in pigment body tissues such as the skin and
eyes'. Some examples of melanoma include ocular
melanoma and cutaneous melanoma'"".
Lymphomas are those cancer types which occurs
from the lymphocytes—the lymphocytes are the B
cells and T cells, and they constitute the disease-
fighting blood cells in the immune system of the
human body"'’. The two main examples of
lymphomas include the Hodgkin lymphoma and the
non-Hodgkin lymphoma'®"’. Multiple myelomas,
also called Kahler disease, are those cancer types
which occurs from the body immune cells called
plasma cells; some examples of these cells include
IgA melanoma, IgD melanoma, and IgE
melanoma""”.
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For those cancer types that are named based on
anatomical sites, such as oral cancer, liver cancer,
prostate cancer, brain cancer, and eye cancer, any of
the cells within those sites can abnormally and
uncontrollably proliferate to form cancer of those
sites. For example, a prostate cancer can be an
adenocarcinoma (which occurs from the gland cells
of the prostate), a small cell carcinoma (which
occurs from the flat cells of the prostate), a
transitional cell carcinoma (which occurs from the
cells of the urethra), or a sarcoma (which occurs
from the connective tissue cells of the prostate)""” .
Overall, this indicates that any cell within an
anatomical site has the potential to become
cancerous.

1.2. Aim & Objectives

Cancer remains a continually evolving field in terms
of its definition, classification, risk factors,
diagnostic methods, and treatment, driven by
ongoing advances in medicine, science, and
technology. Oral cancer, likewise, is a dynamic area
of research and ranks among the top 20 cancers
worldwide”. Given its significant global impact,
there is a need to consolidate and present up-to-date
information on its definition, types, risk factors,
diagnosis, and treatment. This literature review
seeks to provide a comprehensive and current
synthesis of knowledge on oral cancer,
encompassing its definition, types, and associated
risk factors. Additionally, it aims to identify both
established and emerging determinants of the
disease, review evidence-based preventive
strategies at individual and population levels, and
outline contemporary diagnostic approaches,
including conventional and adjunctive methods.
Furthermore, the review summarises available
treatment modalities, highlights recent advances in
clinical management, and identifies gaps in the
existing literature with implications for future
research and public health practice.

2.  Methods/Literature Source

This literature review involved a comprehensive
search of peer-reviewed articles indexed in PubMed
and Google Scholar. These two databases were
searched to retrieve recent and relevant literature on
the definitions, types, risk factors, prevention,
diagnosis, and treatment of oral cancer, using

diverse set of relevant keywords. The literature
obtained from the searches were used to draft this
literature review.

3. Definition and Types of Oral Cancer

Oral cancer is a cancer type whose anatomical sites
have been inconsistently described for several
decades by clinicians and researchers; hence, its
definition has varied widely in academic
literature™*°. Among some authors, oral cancer
refers to the cancer type affecting only the oral
cavity” **; to some, oral cancer refers to cancer type
affecting only the oral cavity and/or the lip™**’; and to
others, it refers to cancer type affecting the
oropharynx, oral cavity, and/or lip*". Based on the
observed heterogeneities in the definition or oral
cancer in the academic literature, a universally
accepted definition of oral cancer is still globally
lacking, making it very confusing to describe™.
However, in this review, the case definition of oral
cancer is based on the definitions provided by two
leading health organizations and authorities in the
world—the World Health Organization (WHO) and
the United Kingdom’s Department of Health and
Social Care (DHSC). These two organisations have
provided definitions for oral cancer, and their
definitions are consistent with the description of the
anatomical site of oral cancer. In their definitions,
oral cancer was referred to as a cancer type which
affects the oropharynx, oral cavity, and/or lip"™.
Notably, their definitions were chosen based on the
high reputation of these two organisations and to
ensure a robust and accurate representation of the
disease in this review, and henceforth, the
subsequent mention of oral cancer in this review
will be in reference to any cancer affecting the
oropharynx, oral cavity, and/or lip of the human
body.

There are different types of oral cancer, and its
classification is based on the anatomical site where
it occurs or based on the type of body cells that
formed them, just as it was afore described for
cancers in general (Figure 1). For its classification
based on anatomical site, oral cancer types include
cancer of the lip, cancer of the tongue, cancer of the
salivary gland, cancer of the jaw, and cancer of the
oropharynx™“**"*. On the other hand, if classified
based on the type of body cells that formed them,
oral cancer includes Kaposi sarcoma,
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osteosarcoma, and adenocarcinoma .

4. Overview of the Risk/Aetiological Factors
of Oral Cancer

The risk of developing oral cancer is multifactorial,
and several risk or aetiological factors have been
implicated or established for its pathogenesis™ ™
These factors can be broadly classified into six
factors, which are lifestyle (behavioural) factors,
biological factors, microbial factors, mechanical
factors, occupational and environmental factors,
and demographic factors. Table 1 provides a
summary of these risk/aetiological factors with
examples.

Table 1. A summary of the risk/aetiological
factors of oral cancer, with examples

No. | Category of
Risk IFactors
1 Lifestyle

(behavioural)

Examples of Risk Factors

-Tobacco use (smoking or smokeless use)
-Alcohol consumption

-Betel quid/areca nut use

-Poor oral hygicne

-Gienctic mutations

2 Biological
-Immunosuppression (¢.g., organ transplant,
acquired immunodeficiency syndrome (AIDS))
-Micronutrient deficiency (Iron deficiency
anacmia, c1c.)

-Previous history of oral/head and neck
cancer/pre-cancer

-Viral pathogens (Epstein-Barr virus, Human
papillomavirus (HPV) (especially type 16),
human immunodeficiency virus (I1IV))
-Non-viral pathogens (Staphylococcus

aureus, Prevotella melaninogenica,
Lxiguobacterium oxidotolerans, and Veillonella
parvula)

-Il-fitting dentures

-Sharp or rough dental restorations (e.g. dental
crowns, dental amalgam fillings)

-Sharp tecth

-Chronic tonguc biting

-Chronic check biting

5 Occupational |-Exposure to carcinogenic industrial substances
and (asbestos, benzene, diethyl ether,
environmental | tetrahydroturan)

-lixposurc to ultraviolet radiation

3 Microbial

4 Mecchanical

6 Demographic |-Older age (usually >40 years of age)
-Male sex

-South Asian cthnicity
-Socioeconomic status

4.1. Lifestyle (Behavioural) Factors

Lifestyle, or behavioural, factors refer to the
category of factors related to the day-to-day
activities of an individual®. The lifestyles of people
are influenced by the religious, geographical,
economic, political, and economic situations around
them". According to the WHO, lifestyle factors
contribute about 60% of the causes of health-related
and quality of life-related conditions affecting
human beings***. Unhealthy lifestyles such as
alcohol consumption, betel quid/areca nut use, low
intake of fruits/vegetables, poor oral hygiene, and

tobacco use are lifestyle or behavioural
risk/aetiological factors of oral cancer” ™.
Notably, most of these lifestyle risk
factors—alcohol consumption, betel quid/areca nut
use, and tobacco use—are, according to the
International Agency for Research on Cancer
(IARC), established risk factors of oral cancer while
low intake of fruits/vegetables and poor oral
hygiene are considered as potential risk factors®.
These established risk factors are those factors that
have been scientifically confirmed as oral cancer
risk factors while the potential risk factors are those
factors whose aetiopathogenesis concerning oral
cancer development remains unclear”.

4.2. Biological Factors

Biological factors are those intrinsic conditions
within the human body that determines health
conditions”. These factors are innate and are created
by the interactions within the internal milieu of the
human body””. Common examples of those
biological factors that can cause or increase the risk
of developing oral cancer include genetic mutations,
immunosuppression (e.g., AIDS, organ transplant),
micronutrient deficiency (e.g. iron deficiency
anaemia), and previous history of oral (or head and
neck) cancer (or pre-cancer) ” . Notably, all the
above-listed biological factors are not considered as
established risk factors of oral cancer by the IARC
but rather as potential risk factors™.

4.3. Microbial Factors

The microbial factors are those microorganisms
which affects the health conditions of the human
body™. Microorganisms play a key role in the
aetiology and pathogenesis of diseases, and these
those ones that cause a disease conditions are called
pathogens™. The popular pathogens known to cause
or increase the risk of developing oral cancer can be
classified into viral pathogens and non-viral
pathogens™ “. Examples of those viral pathogens
include Epstein-Barr virus, HPV (especially type
16), and HIV**"*, On the other hand, the non-viral
pathogens include some bacteria such as
Staphylococcus aureus, Prevotella melaninogenica,
Exiguobacterium oxidotolerans, and Veillonella
parvula”. These pathogens cause or increase the risk
of developing oral cancer only when they infect the
oral tissues, and not when they are ex-situ™ *'.
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Notably, all these microbial risk factors, except
HPYV infection, were not considered as established
risk factors of oral cancer by the IARC*. Only HPV
infection was considered as an established
microbial risk factor because it has been confirmed
through rigorous scientific research™.

4.4. Mechanical Factors

Mechanical factors are those conditions that harms
the human body through physical trauma or
irritation”®. Chronic oral irritation or trauma,
which occurs from persistent and repeated injury by
intra-oral agents have been documented in the
literature as factors that could trigger the
development of oral cancer in humans®” *. Common
examples of this chronic mechanical oral irritation
or trauma includes those that occur from IlI-fitting
dentures, sharp or rough dental restorations (e.g.
dental crowns, dental amalgam fillings), sharp teeth,
chronic tongue biting, and chronic cheek biting™ .
Notably, all the above-listed mechanical factors are
not considered as established risk factors of oral
cancer by the TARC but rather as potential risk
factors®,

4.5. Occupational and Environmental Factors

Occupational and environmental factors constitute
one of the risk/aetiological factors of oral cancer.
The occupational factors are those workplace-
related conditions or exposures that causes or
increases the risk of developing oral cancer while
environmental factors are those conditions or
exposures in an individual’s surroundings that
causes or increases the risk of developing oral
cancer” . Notable examples of these occupational
factors include exposures to carcinogenic industrial
substances such as asbestos, benzene, diethyl ether,
and tetrahydrofuran™*”"'. For environmental
factors, a notable example is exposure to ultraviolet
radiation’’. Notably, all the above-listed
occupational and environmental factors are not
considered as established risk factors of oral cancer

by the IARC but rather as potential risk factors™.

4.6. Demographic Factors

Demographic factors, from a disease standpoint,
refer to those personal characteristics that are
associated with the risks of having a disease”.
Common examples of demographic factors include

sex, age, ethnicity/race, and socio-economic
status” . Compelling evidence from rigorous
research, including cohort studies and evidence
synthesis research, has shown that relationships
between human demographic factors and the risks
of developing oral cancer”. Based on existing
evidence, male sex, older age (usually >40 years of
age), South Asian ethnicity, and low socioeconomic
status are major demographic risk/aetiological
factors of oral cancer” . Notably, all the above-
listed demographic factors are not considered as
established risk factors of oral cancer by the IARC
but rather as potential risk factors™.

4.7. The Four Major Risk/Aetiological Factors
of Oral Cancer

Of all the numerous oral cancer risk/aetiological
factors identified above, four of them have been
widely reported in the literature, including sources
from the WHO”, the Centres for Disease Control
and Prevention (CDC)”, and the IARC Working
Group on the Evaluation of Cancer-Preventive
Interventions”, as the most important factors
because oral cancer causality has been established in
relation to exposure to these four factors. These
factors include tobacco use, alcohol use, betel quid
use, and oral infection with HPV**”, Pertinently,
all these factors are preventable factors, and this
shows that oral cancer is a disease that is largely
preventab1639,47,55,62,80,8l )

5. Overview of the Clinical Features of Oral
Cancer

The clinical features of oral cancer are the obvious
symptoms that a patient with oral cancer complains
about, or the signs a clinician detects during clinical
examination”. Oral cancer clinical features are
diverse; however, for the ease of explanation, these
features are categorised into common features and
less common features”. The common features
include chronic non-healing oral ulcer, pathologic
tooth mobility, oral lump, oral pain, and oral
bleeding while the less common features include
enlargement of cervical lymph nodes and numbness
(or paraesthesia) of the chin™*. Oral cancer clinical
features have been associated with serious
discomforts and poor quality of life among patients
afflicted with the disease, making oral cancer a
severely debilitating disease™. Being on overview,
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only the common features are discussed in this
section.

5.1. Chronic non-healing Oral Ulcer

Chronic non-healing ulcer refers to a wound
characterised by a persistent break in the
mucosal/epithelial lining which does not heal once
the cause is removed within a period of two or three
weeks™. The presence of a solitary chronic non-
healing ulcer is a common symptom of oral cancer;
such ulcers typically have a raised floor, an irregular
border and floor, and hard when palpated”. Such
ulcers are often white, red, or whitish red in colour
and they are typically associated with oral squamous
cell carcinoma—an oral cancer type which
constitute about 95% of all oral cancers™". The
common sites where these chronic oral ulcers are
located include the tongue, alveolar ridges, buccal
mucosa, and the floor of the mouth™.

5.2. Pathologic Tooth Mobility

Pathologic tooth mobility refers to the non-
physiological axial and horizontal movement of
tooth in response to normal intraoral forces such as
occlusal forces; pathologic tooth mobility occurs
when a portion or all its periodontium is lost™*". The
common causes of a pathologic tooth mobility are
periodontal diseases and trauma™*. The presence of
pathologic tooth mobility, especially when
periodontal diseases and trauma are absent, is
suggestive of oral cancer™™". Pathologic tooth
mobility due to oral cancer occurs when the alveolar
bone and other periodontal tissues of the teeth are
destroyed through invasion by cancer cells, and
notably, this mobility becomes obvious when oral
cancer is atits advanced stage™*".

5.3. Oral Lump

Oral lump, also called oral swelling, refers to an
elevated mass or lesion that can be seen or felt in the
oral cavity™”. Oral lump is often seen when oral
cancer has reached its advanced stage, and it is
usually solitary and characterised by progressive
growth, poorly defined borders, hardness in its
consistency, and warty surfaces”. The commonly
affected sites of oral lump include the floor of the
mouth, tongue, and buccal area”’.

5.4. Pain

Pain accounts for 30-40% of the symptoms of oral
cancer”. Patient with oral cancer starts feeling pain
when the cancer has grown to a remarkable size
(usually at the late stage), and, unfortunately, this is
the period when patients afflicted with oral cancer
starts seeking medical assistance™”. The early stage
of oral cancer is usually free of pain, so patients
rarely notice the presence of the lesion™”. The
severity of the pain associated with oral cancer
ranges from mild discomfort to severe pain, and the
tongue is the site where the pain is felt”. Notably, the
pain could also be felt in other sites of the oral

structures and even as far as the ears”™”

5.5. Oral Bleeding

Oral bleeding is also another common feature of oral
and it refers to the loss of blood from the oral cavity.
Such bleeding might be on contact (e.g. during
eating or brushing) or spontaneous, and the bleeding
sites are usually the oral lump(s) and the non-
healing ulcer(s) associated with the oral cancer
lesion™"™,

6. Overview of the Prevention of Oral Cancer
Fortunately, oral cancer is a preventable disease™”".
Recently, several prevention strategies have been
recommended by clinicians, scientists, and health
organisations concerning the prevention of oral
cancer’ . These prevention strategies can be
categorised into primary and secondary
prevention’* (Figure 2).

The primary prevention strategies are those
strategies that focused on the prevention of the
disease from occurring in the first instance, and they
include tobacco cessation, discontinuation of
alcohol use, betel quid cessation, vaccination
against human papillomavirus infection, the use of
protective oral sex barriers (such as dental dams and
tongue condoms), and health education on oral
cancer’ ' (Figure 2).

On the other hand, the secondary prevention
strategies focus on the early diagnosis and treatment
of oral cancer/pre-cancer’*. These strategies
include mouth self-examination, oral cancer
screening, regulation of healthcare, and proper
organisation of healthcare services'* (Figure 2).

As earlier mentioned, the major risk/aetiological
factors of oral cancer—tobacco use, alcohol use,
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Oral cancer prevention strategies

Primary prevention strategies Secondary prevention strategies

*Mouth self-examination

*QOral cancer screening

*Regulation of healthcare

*Proper organisation of healthcare services

*Tobacco cessation

Discontinuation of alcohol use

*Betel quid cessation

sVaccination against human papillomavirus
*Use of protective sexual barriers

*Health education on oral cancer

Figure 2. A chart showing the classification
and examples of oral cancer prevention
strategies

betel quid use, and oral infection with HPV—can be
modified through healthy choices. Arguably,
primary prevention strategies are the most
important because they are focused on the
prevention of the occurrence of oral cancer in the
first instance’. However, among these primary
prevention strategies, health education on oral
cancer is arguably the most important one; this is
because such health education seeks to improve
public awareness and knowledge on oral cancer, and
this will invariably boost the health (or oral cancer)
literacy of the receivers of such health education
interventions™ . Also, through health education on
oral cancer, the public can be made aware of the
meaning of oral cancer, its risk/aetiological factors,
how it could be prevented, and how it is treated if it
occurs. Hence, this makes health education on oral
cancer a primary prevention strategy that cuts across
board.

7. Overview of the Diagnosis of Oral Cancer
The early stage of oral cancer is usually
asymptomatic while its advanced stage has obvious
symptoms, of which severe pain is the most reported
symptom™'”; hence, the importance of early and
accurate diagnosis of oral cancer cannot be
overemphasised. Overall, the accurate diagnosis of
oral cancer is largely dependent on having a detailed
history of patient’s symptoms, a comprehensive
patient examination, and a robust diagnostic
technique'”'””. There are several diagnostic
techniques that have been proposed in the literature
for the diagnosis of oral cancer; however, only those
two techniques—vital staining and tissue
biopsy—which are commonly used in oral cancer
diagnosis are critically discussed below'” .

7.1. Vital Staining

The vital staining technique involves the use of dyes
to stain suspected oral cancer site to detect the
presence of oral cancer due to a differential colour
change between healthy tissues and cancerous
tissues'”. The two dyes that are commonly used for
vital staining are toluidine blue and Lugol’s
iodine'”. Of these two dyes, toluidine blue is the
most used dye for oral cancer diagnosis, especially
in community-based oral cancer screening
programmes, because it is cheap and highly
sensitive (92.5%) and specific (63.2%) in detecting
oral cancer tissues'”. Toluidine blue works by
binding with the acidic components (e.g. nucleic
acid) in human tissues'”. Since cancerous cells
containing higher nucleic acid content compared to
apparently healthy cells; hence, oral cancerous
tissues retain the blue colour of toluidine blue when
itis used as amouth rinse'”

On the other hand, Lugol’s iodine stains healthy oral
tissues by infiltrating and reacting with the glycogen
within them'*'”. Since cancerous cells have
depleted glycogen, Lugol’s iodine detects oral
cancer by staining normal squamous epithelial
tissue only, making the cancerous oral tissues with
no or light stain'”"”. When sprayed or applied as a
swab in the mouth, Lugol’s iodine’s actions produce
a blackish brown stain on the margins of oral cancer
sites while leaving the cancer site lightly stained or
unstained """, Notably, Lugol’s iodine has a lower
sensitivity (87,5%) and a higher specificity (84.2%)
when compared to toluidine blue'”

Due to the limitations of both dyes, the combined
use of both dyes—toluidine blue and Lugol’s
iodine—has been found to have better effect in
sensitively (85.0%) and specifically (89.5%)
detecting oral cancer tissues'. Notably, regardless
of the increased sensitivity and specificity of vital
staining technique, this technique is not considered
as the gold standard for oral cancer diagnosis but
rather a diagnostic aid and a rapid and cost-effective
technique for oral cancer detection in community-
based screening programmes'” ",

7.2. Tissue Biopsy

Tissue biopsy refers to a histopathological
examination of tissue removed from a living body to
discover the presence, cause, or extent of a
disease'"™'™'”. There are different types of tissue
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biopsy techniques, and they are named after the
manner which the tissues to be examined were taken
from the human body"*"**'"*. Common examples of
these techniques include punch biopsy, surgical
biopsy, brush biopsy, and fine needle aspiration
biopsy'™'". Of these techniques, the two most
common and most reliable ones used for oral cancer
diagnosis are punch biopsy and surgical
biopsy'™'"'*". Notably, these two techniques unlike
vital staining techniques involve painful
procedures; hence, they are done for patients under
local anaesthesia'”.

The punch biopsy technique involves the use of a
punch biopsy forceps to remove a cylindrical
specimen of oral tissue of between 0.4—0.8 mm in
diameter from a suspected oral cancer site'”'*. The
specimen obtained through this technique is smaller
than that obtained through surgical biopsy; hence, it
is not as reliable as surgical biopsy technique"™
Regardless of this limitation, the punch biopsy
technique is safer than the surgical biopsy technique
due to the associated low rate of adverse events (or
complications) from the procedure and its less
invasive approach compared to the surgical biopsy
technique'™*'".

The surgical biopsy technique involves the use of a
scalpel to remove a tissue suspected to have oral
cancer together with a bit of surrounding normal
tissue'”. Also, this technique is universally
considered as the gold standard for oral cancer
diagnosis'*'". The surgical biopsy technique of two
types: incisional and excisional'”. The incisional
biopsy technique involves the removal of a fraction
of the oral cancer tissue for histopathological
examination while the excisional biopsy technique
involves the removal of the entire cancerous tissue,
often with some surrounding healthy tissue, for
histopathological examination'”. Additionally, the
incisional biopsy technique is done for bigger
cancer lesions while excisional biopsy technique is
done for smaller cancer lesions' """

8. Overview of the Treatment Modalities and
Prognosis of Oral Cancer

The treatment of oral cancer is multimodal, and it
often involves the use one or a combination of these
modalities: surgery; chemotherapy (including
immunotherapy); and radiotherapy'*"". Surgery is
the primary treatment modality for oral cancer while

chemotherapy and radiotherapy are adjuvant'™"".

Although chemotherapy and radiotherapy are
adjuvant treatment modalities for oral cancer;
however, in uncommon occasions they can be
deployed as the primary treatment modalities for
oral cancer’. The occasions that warrant their
deployment as the primary treatment modalities of
oral cancer are: 1) when the patient have severe
comorbid conditions that make them high risk
operative patients; i1) when the disease is at the early
stage, so as to avoid the risk of aesthetic and
functional defects; iii) when the disease is not
resectable; 1v) when the disease keeps relapsing
after multiple rounds of surgeries; and v) when the
patient prefers not to have surgery' *'"”.

The surgical treatment of oral cancer is suitable for
early-stage oral cancer as well as those in the
advanced-stage that can be resected"”'". The main
objectives of surgery in oral cancer treatment are to
completely and safely remove the lesion and to
preserve orofacial aesthetics and functions' ", To
achieve these objectives, surgical treatments such as
tumour resection with/without neck dissection and
reconstructive surgeries are done for oral cancer
patientSIIZ,lM.

Chemotherapy and/or radiotherapy is/are usually
given to oral cancer patients after surgery has been
done'™"™'®. The main objective of these two
treatment modalities is to minimise the risk of
metastasis or relapse of oral cancer'’. Notably,
substantial evidence, including systematic review
evidence, have shown that the use of chemotherapy
or radiotherapy alone as adjuvants does not yield
any significant treatment effectiveness among oral
cancer patients, but rather the use of a combination
of both therapies (i.e. radiochemotherapy) are more
effective in oral cancer treatment, especially when
they are given after surgery' "

It is also noteworthy that the stage of clinical
presentation of oral cancer is strongly associated
with its prognosis'’. Late- or advanced-stage
presentation of oral cancer often requires the use of
multiple treatment options, unlike when the
presentation was done at early-stage’. Early
presentation of oral cancer makes the treatment of
the disease less complicated, more cosmetic, and
with better prognosis (or clinical outcomes)”.
However, at late presentation, the prognosis of OC is
generally poor, with an average five-year survival
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rate below 50% ",

9. Conclusion

Oral cancer is a life-threatening disease, largely
driven by preventable risk behaviours and lifestyle
factors such as tobacco use, alcohol consumption,
and betel quid chewing, along with certain viral
infections such as human papillomavirus (HPV).
Despite its high mortality, oral cancer can be
prevented through behavioural modification,
detected early through effective screening, and
successfully treated when identified promptly. This
literature review provides essential baseline
information for the lay population, researchers, and
healthcare professionals, helping to identify gaps
that can guide the strengthening of public and global
health interventions—integrating advanced
diagnostic tools, and ensuring equitable access to
multidisciplinary care are critical strategies for
reducing its global burden.
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