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Abstract

Background: Head and Neck Cancer (HNC) is the tenth most common
cancer and the seventh most common cause of cancer death in the most
regions of the word. Squamous Cell Carcinomas (SCCS) are the most common
malignant lesion (90%) of HNC. Because, oral cancer is the most common HNC,
it is a significant health problem in the world mainly in developing countries.
Despite the improvement in the diagnosis and treatment, these lesions are still
poor prognosis and have major morbidity and mortality. Therefore, identification
of the risk factors is very important for prevention and early detection of cancer.
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Methods: In this review article, the studies were identified by researchers
on three databases- PubMed, MEDLINE, and Google scholar- from 2005
through 2015 in the English language for the risk factors of head and neck
cancer with more focus oral cancer. We used the following search terms: «risk
factors», «oral SCC», «head and neck carcinoma». We included original studies
and review articles. Furthermore, case reports were excluded from this study.

Results: Recently, many researchers have been performed to study, a
review of risk factors related to development and progression of SCC in head
and neck which have been identified already. The important role of dietary, oral
hygiene, genes was approved. Also, tobacco and alcohol consumption, denture
used, fungal infection and some types of viruses have direct association with
HNC.

Conclusion: It is possible to conclude that head and neck cancer
development is a complex. More researches are needed for better understanding
of mechanisms about HNC. Identification of the patients with the important
risk factors by general dental practitioner scan is help to the prevention and
early detection of cancer. Early diagnosis of oral premalignant and malignant
lesions decreases tissue destruction and improves the treatment outcome and
prognosis. Therefore, general dental practitioners have a key role in the early
diagnosis and referral of patients with oral lesions.
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complex. It is associated with several risk factors [9]. Recently,
many researchers have been performed for identification of the risk

Background

Head and Neck Cancer (HNC) is the tenth most common cancer ¢, o1 related to development and progression of SCC in head and

and the seventh most common cause of cancer death in the most ok General dental practitioners may encounter oral lesions with a

regions of the word [1]. Head and neck cancer essentially is including potential for malignancy during routine clinical examinations. They

cancers of the oral cavity, pharynx (oropharynx and hypopharynx)
and larynx [2]. Squamous Cell Carcinomas (SCCS) are the most
common malignant lesion (90%) of HNC [3]. Furthermore, more
than 90% of squamous cell carcinomas are originating from the
oral mucosa [4]. Because, oral cancer is the most common HNC,
it is a significant health problem in the world mainly in developing
countries [5,6].

Despite the improvement in the diagnosis and treatment, these
lesions are still poor prognosis and have major morbidity and
mortality [7,8]. Therefore, identification of the risk factors is very
important for prevention and early detection of cancer developing.
The etiology of Oral Squamous Cell Carcinoma (OSCC) is very

have a key role in the early diagnosis and referral of patients with
oral lesions. The purpose of this study is a review of risk factors for
HNC with more focus on oral cancer which can especially be useful
for general dental practitioners.

Methods

In this review article, the studies were identified by researches
on three databases- PubMed, MEDLINE, and Google scholar- from
2005 through 2015 in the English language for the risk factors of head
and neck cancer with more focus oral cancer. We used the following
search terms: «risk factors», «oral SCC », «head and neck carcinoman.
We included original studies and review articles. Furthermore, case
reports were excluded from this study.
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Dietary

The most of studies showed the important role of diet in the
development of Head and Neck Cancers (HNC). The effect of fruits
consumption is one of the issues that examined in the literatures. Some
of the studies presented that high consumption of fruits (combined)
make of decrease in the risk of HNC, especially with fresh fruits
consumption [10,11]. Furthermore, consumption of yellow/orange
vegetables is associated with reduced risk of HNC [10-14]. But, high
consumption of preserved vegetables in associated with an increased
risk of HNC. Furthermore, consumption of pumki, carrots, cabbage,
and tomato have inverse associated with HNC [10]. Protection effects
of fruits and vegetables may be the result of many mechanisms such
as inhibition of endogenous carcinogen bioavailability, stimulation of
the immune system and antiviral and antibacterial activities [15,16].

Another issue were examined in this field is the effect of
consumption of meat on cancer development. According to most
studies, red meat consumption is with increased risk of laryngeal
cancer [10]. Also, the studies showed that the high consumption
of dairy (milk, yogut, cheese) products and HNC have reverse
relationship. In addition, some studies reported a protective effect
of yogurt on esophageal cancer. One reason may be the presence of
high level of conjugated linoleic acid in yogurt [10]. Furthermore,
the immune stimulation studies have been showed anticarcinogenic
properties [17].

Other investigation studied on the effect of different methods
of food preparation on cancer development. Some studies showed
that the consumption of fried foods once a week is associated with
increased risk of HNC [18]. Furthermore, because the various
production of carcinogenic heterocyclic amines by cooking meat at
high temperatures (frying, broiling), it method of food preparation is
risk factors for HNC [10].

Some epidemiological studies reported that nutritional deficiency
has been related to an increased risk of HNC [11,19,20]. As an
example, dietary intakes of folate and water-soluble B vitamin for
example B6 were inversely related to HNC risk [11,20,21]. One of the
reasons for this result may be explained by inducing an imbalance in
DNA precursors and modification to DNA synthesis and repair and
leading to chromosome breaks in humans [11]. Furthermore, relation
between the Methylene Tetrahydrofolate Reductase (MTHFR) c677
T polymorphism and folate metabolism have been observed in some
studies, that is increase the risk of HNC [22,23]. Some studies have
been showed the high alcohol consumption can lead to decreased
folate absorption and increase folat excretion by the kidney. Also,
according to more studies, alcohol consumption is the strong-risk
factor for HNC. The main sources of folate are fruits and vegetables,
which their important role in cancer protection descripted before
[11,20,24]. In biological reactions, vitamin B6 is a coenzyme of folate
for DNA synthesis and methylation. Therefore, vitamin B6 deficiency
is leading to chromosome breakage and help to cancer development
[11,25].

Another subject that investigated in several studies about HNC
and risk factors is tea consumption. But, the results of these studies
have been conflicting. Some studies showed the significant inverse
association between tea drinking and HNC especially for green tea
[24,26-29]. While, a few studies have been reported positive relation

and no relation between tea drinking and HNC [28,30]. Different
amount of tea consumption and different types of tea drinking in the
multiple geographic regions are the reasons for the conflicting results
of studies [24]. Generally, tea contains polyphenols such as catachins.
These contains have antitumor properties with leading cell cycle
arrest and apoptosis. Furthermore, they are inhibiting angiogenesis,
proliferation, and metastasis of cancer cells [31]. On the other hand,
coffee is one of the most common beverages in world wine. Because,
it is contains antioxidant, polyphenols, There is reverse association
between development and progression of cancer [24,31,32].

Oral hygiene, periodontal disease

Periodontal Disease (PD) has been reported in the more than 90%
of worldwide population [33]. It is an inflammatory disease of the
supporting tissues of the teeth. PD have been showed some symptoms
such as swelling and bleeding of gingival, destruction of periodontal
ligament and alveolar bone, that is loading to deep pockets formation,
gingival recession, and tooth mobility [34,35].

More recently, several studies investigated the relation between
PD and some systemic disease such as several types of cancers
progression [36-40]. The results of studies have been found the
positive association between PD and HNC. Tezal et al. reported
increased risk of oral tumors and precancerous lesions in patients
with more than 1.5 mm clinical attachment loss [39]. Also, the
direct relationship between risk of HNC and numbers of missing
teeth was found [37,41]. Guha et al. showed that missing more
than 6 teeth will be two-fold increased risk of HNC [42]. Therefore,
PD has association with increased the risk of HNC. Production of
carcinogenic metabolic in PD can explain these results. The poor
oral hygiene status have been loaded the increase acetaldehyde
production in saliva by oral microorganisms especially streptococcus
salivarius, corynebacterium, stomatococcus, and alpha hemolysing
streptococuus [43,44]. Furthermore, some studies showed the role of
Interloukin 6 (IL6) that is produce in local and systemic inflammation
including response to periopathogenic microorganisms [45]. IL6 is
leading to proliferation of cancer cells, angiogenesis, metastasis and
inhibition of cell apoptosis [46]. According to result of studies, the
serum and saliva of HNC patients have more level of IL6 [47]. Thus,
inflammatory reactions can be explained that PD is an independent
risk factor for HNC.

Tooth loss, Denture used Epidemiological study investigated that
several factors such as age, sex, systemic diseases, and oral hygiene
status are the risk factors of tooth loss [48,49]. Some studies examined
the role of tooth loss in HNC progression without other confounding
factors. According to results of these studies, association between
tooth loss and HNC completely undetected. But, the some studies
showed which tooth loss is a significant and dependent risk factor
for HNC. The patient with more than six teeth loss need to be further
investigated to symptoms of HNC and losing 11 teeth or 15 teeth may
be the risk of HNC is several times [48].

Some studies investigated the role of denture in oral cancer.
According to results of several studies was not relationship between
complete dental prosthesis and oral cancer [40,50,51]. Because,
recently identified that the chronic trauma of the oral mucosa can
be help to oral cancer development. Some studies assessed the role
of quality of the denture fitting on oral cancer [6,52]. The recurrent
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sores related to the use of ill-fitting dentures can be help to cancer
development [53]. Persistent trauma from ill-fitting dentures may
be inducing chronic inflammation and leading to produce reaction
oxygen and nitrogen species from leukocyte and phagocytes. This
production can be effect to proliferating cells, genomic damage and
progress towards tumor [54]. On the other hand, by the chronic
trauma can be increase the carcinogenic effect of tobacco, alcohol,
and diet in the oral cavity [6]. Candida may be induced the denture-
related sores (denture stomatitis) which can be related to epithelial
dysplasia [55]. Furthermore, ill-fitting mandibular dentures can
be reduced chewing performance and mechanical cleaning of oral
mucosa that is leading to increase the carcinogens effects of diet,
tobacco, and alcohol for long period [6]. Therefore, denture can be
important role to the cancer development and progression.

Candida

One of the most common types of the oral microflora is
candida species. According to recent studies, candida albicans is the
predominant species detected in the oral cavity [56]. Several studies
showed that infection of candida and epithelial dysplasia and oral
cancer development have a near relationship with each other [57,58].
Candida- albicans is 78% of isolated yeasts in premalignant lesions
and oral cancer [59]. Furthermore, candida-globrata and candida-
tropicalis were detected in these lesions [60].

One of the premalignant lesions of oral cavity is candida-infected
leukoplakia [61]. It has a high rate of malignant changes than
uninfected leukoplakia [62]. Some studies have been showed that the
candida produce some carcinogenic substances such as acetaldehyde,
nitrosamines, and N-nitroso benzylmethylamine [62,63]. The studies
observed the high nitrosation potential in the lesions that have severe
advances precancerous and malignant transformation. Furthermore,
the extension and penetration yeast cells to deeper epithelial cell
layers caused transportation and deposition of precursors for example
nitrosamines to deeper cells of epithelial layers. It is explain the role
of candida in initiating cancer development. Thus, there is a strong
association between candida infection and oral cancer [62].

Allergy

Mostrecently, some studies have been investigated the relationship
between the forms of allergies and cancer risk [64,65]. The overactive
immune response to the substances in the environment (allergen) is
allergies that in this way produced immunoglobulin E (IgE) against
allergens. The conjunction of IgE with mast cells and basophiles
surfaces leads to several allergic diseases such as rhinitis, asthma,
eczema, and food allergy [66]. Several studies have been showed the
inverse association between history of allergies and HNC especially
for rhinitis and asthma [64,67,68]. For explain this results, the
«immunosurveillance hypothesis» have been suggested. In fact, the
allergic symptoms are the side effect of hyper immune reactions [69].
According to some studies, IgE has anti-tumor activities. In addition,
the higher numbers of IgE-positive cells in the tumor tissue observed
compared to the normal tissue [67]. The IgE may participate in tumor
surveillance. Furthermore, engaging the several types of effectors
cells in antibody-dependent cellular cytotoxicity and antibody-
dependent cellular phagocytosis against cancer cells with IgE bind
to IgE-receptor and CD23 [67]. Thelper2 assists to recognition and
destruction of tumor cells [64]. Furthermore, the studies detected IgE

to specific allergens in the nasal washing in the patients with allergic
rhinitis, that may be indicator for a more active local immunity
reaction against foreign substances, loading to reduced HNC risk
[66,67].

On the other hand, contact allergy to metal dental restorations
was found a potential risk factor for oral cancer [70]. For explain
the positive associations between allergy and cancer, the «antigen
stimulation hypothesis» has been suggested. The increased stimulation
of cell growth and chronic inflammation leads to increasing the
genetic mutation of dividing stem cells and malignant changes [71].

Alcohol consumption

The third leading risk factors for disease and mortality in the
worldwide is alcohol consumption [72]. The International Agency
for Research on Cancer (IARC) suggested the some evidences on
the alcohol carcinogenicity for low and moderate alcohol intakes
[73-75]. IARC monographs indicated the consumption of alcoholic
beverages is associated with HNC [73]. Furthermore, the drinking
patterns have an important role in this association. Regular heavy
drinking has a strongest relationship between alcohol and cancer
risk [76-78]. Another hand, the combined consumption alcohol and
tobacco smoking leads to synergistic effect that increases the risk of
neoplasms up to 14 times [79].

Briefly, there are several mechanisms of cancer development by
alcohol. Ethanol has a direct effect on the cells where conversion to
acetaldehyde occurs, such as liver cells, saliva and the large intestine.
It is loading to reactive oxygen species production which can be
damage DNA and alter DNA methylation. Also, ethanol facilitates
uptake of carcinogens from tobacco smoking in the mouth and
threat. Therefore, loading to increased risk of tobacco-induced
cancers [77,80]. But, without the consideration the systemic ethanol
metabolism, a 30 second rinsing of the oral cavity with different
alcoholic beverages, loading to increase the salivary acetaldehyde
levels excessively, that before showed to be carcinogenic effect [75].
Also, genetic factors associated to the enzyme Alcohol Dehydrogenase
(ADH), which oxidized ethanol to acetaldehyde that is detoxified
by the Aldehyde Dehydrogenase (ALDH2) to acetate, a less toxic
compound has important role for cancer risk [75]. The high salivary
acetaldehyde production by the less-active or inactive ADHIB,
ALDH?2 enzymes explained the increased cancer risk [75,81]. Thus,
the alcohol drinking has a direct association with HNC.

Age

The most epidemiological studies showed the oral squamous cell
carcinoma (OSSC) is typically occurred in fifth to seventh decade
of the life [82,83]. Also, 5% of all HNC involved the young age (25-
40 years old), but HNC incidence is increasing in younger people
especially in recent decades [84,85]. These results suggested that
the different pathogenesis of HNC in young patients to compared
in old patients [84]. The data from some countries showed the
smoking, alcohol, and other drugs consumption in young-age have
been increased in recently [86]. Furthermore, according to studies,
Human Papilloma Virus (HPV) is transmitted with sexual behavior
and this subject explains the increased of young-onset HNC [84]. On
the other hand, the genetic predisposition and family history effect
on development of HNC in young age [87]. Some inherited HNC-
susceptibility syndromes such as Li-Fraumeni syndrome, Fanconi
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Anemia (FA) and Bloom syndrome have relation with cancers [84].
The tongue is reported the most common location of HNC in the
young patients [88]. Also, the male predominance of HNC was in
young patients. According to studies, the younger patients have
a more aggressive disease, and local recurrence and lymph node
involvement after treatment compared with older patients [89].

All together, they explained well-known risk factors are playing
a minor role in the carcinogenesis in the younger patients. But,
intrinsic susceptibility to environmental genotoxic exposures plays
an important role in the development of HNC in these patients. Some
studies showed that the young patients have an increased sensitivity
to induced chromosomal damage [90].

Viruses

Human papilloma virus: According to the most studies, Human
Papilloma Virus (HPV) has been established as the important risk
factor in the head and neck carcinoma, especially tonsil and base of
tongue carcinoma [91]. In recent years, a significant increase in HPV
prevalence in HNC observed. Furthermore, up to 15-20% of all HNC
are associated with high-risk HPV infection [7,92]. Also, up to 70% of
oropharynx squamous cell carcinomas especially tonsils have HPV-
DNA [93]. HPV is a DNA virus which generally has an important
role in many benign and malignant lesions. On the other hand, it
is the most common sexually transmitted viruses [94,95]. In some
epidemiological studies showed that oro-genital contact and oral
sex to result in oral and cervical cancers [96]. Thus, specific sexual
behaviors have strongly relation with risk of HPV-positive tumors [7].
The International Research Agency of Cancer and National Cancer
Institute (USA) explained that HPV as an independent risk factor for
oropharyngeal squamous cell carcinoma [7,94,97]. According to their
classification HPV16 and HPV18 (Group1) infected lesions have high
propensity for lesions malignant transformation which can be found
in premalignant and malignant lesions of the oral cavity. HPV31 and
HPV33 as probably carcinogenic effect (Group 2A), and residual
HPVs as possibly carcinogenic effect (Group 2B) [5,98].

The molecular mechanism of viral oncogenesis of HPV has been
explained. The HPV genome is divided into seven Early-phase genes
(E) and two Late-phase genes (L). Some evolved proteins of HPV such
as E6 and E7 have been controlled the growth of the infected epithelial
cells. The viral oncoproteins E6 and E7 from high-risk HPV types have
been prevented the cell differentiating and withdrawing [7]. Also,
the studies showed that these proteins increased the proliferation,
adhesion, and cell spreading [99]. After infection, integration of
virus to host genome can be to malignancy initiation the E6 protein
can bind the cellular P53 protein (a tumor suppressor protein) and
this leads to the breakdown of P53 and loss of its concentration
in cells. Thus, the lack of DNA repairs after damage by the other
agents and loss of ability to cell apoptosis. Progression to malignant
transformationoccurs after cell cycle deregulation [5]. Furthermore,
the E7 protein can bind to the cellular Retinoblastoma protein (pRB)
and releasing transcription factors such as E2f [7,8,100].

On the other hand, some studies have been showed that a
combination of high-risk HPV and chemical carcinogen such as
tobacco and alcohol which essential for cancer development [9].

Herpes Simplex Virus (HSV): Herpes simplex virus is the other
types of virus that have an important role to cancer development

and positive relation. But, the role of HSV in the development of
OSCC has been less investigated. Some studies showed a possible
interaction between tobacco use, alcohol consumption or HPV16 and
HSV1 in the development of OSCC [92,101]. Infection with HSV is
frequent in general population and common occurred during early
adolescence with the herpetic gingivostomatitis or asymptomatically.
After primary infection, the virus travels the axons of sensory nerve
fibers in affected location. Different conditions can be disturbing
the balance between host and virus. Therefore, herpes labialis with
the appearance of vesicles on the lips and release of viruses in the
saliva have been occurred [5]. According to studies, up to 90% of the
general population has antibodies against HSV and the shedding of
HSV1 in many intraoral sites for brief period have been showed [92].
But, the patients with oral cancer have higher levels of IgA antibodies
to a protein present in infected cells and higher levels of IgM antibody
to an antigen present on the virus particle [9].

Some mechanisms of HSV1 and HSV2 for cancer development
have been suggested but yet remain obscure.

Epstein-Barr Virus (EBV): The Epstein-bar virus is the first
human virus to be established the oncogenic potential [5]. It has
an important role to wide variety of benign and malignant tumors
development. But, it less frequently associated with OSCC [9].
Approximately 90% of adult population infected asymptomatically.
After primary infection, EBV established a latent infection in B
lymphocytes, oropharyngeal and salivary gland epithelial cells and
it is replicated in the oropharynx and salivary gland epithelium and
shed in the saliva [5].

According to results of studies, nearly 60% of oral SCCs were
EBV genome positive. On the other hand, studies showed a positive
correlation between different grade of SCC and EBV DNA positivity.
In well differentiated OSCC have higher percentage positive of EBV
DNA than poorly differentiated OSCC (9). The relation between
EBV and HNC yet understood and necessary to more studies. But,
high-risk HPV and EBV co-infections play an important role in the
initiation of neoplastic change of oral epithelial cells [102].

Genes

Recently, many studies have been investigated about the role of
genetic mutations and polymorphisms in the cancer development.
The results of these studies showed that human genetic mutations
may increase susceptibility of cancer development [5,103].

One of the genes that have an important role to in cancer initiation
is P53. It is a tumor suppressor gene which is in the chromosome 17.
The gene mutation, deletion, or inactivation can be load to P53 do not
effective role such as cell-cycle control, apoptosis, and DNA repair
[103]. Thus, the cell can be load to cancer.

Furthermore, P16 and P21 is cell-cycle regulator gene that has
an important role in this regard [104]. As well as, the role of Bcl2,
Keratins, FGFs, ORAOV1 in cancer have been investigated [5].

On the other hand, some genetic polymorphism such as miR-146a
rs2910164,CYP1A1,GSTM1,XPA A23G,COX-2,EPHX1, MTNRI1A,
MTHEFR C677T, TGF, AURKA Ph31Ile, cyclooxygenase-2, HMGBI,
RAGE, XRCC3, Matrix metalloproteinase gene, Cytochrome P-450
have been examined in the recent studies [105-118].
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Table 1: The risk of oral cancer by smokeless tabacco [121].

Type of product Relative risk
Moist snuff and chewing tabacco Very low risk
Dry snuff Higher risk
Other smokless tabacco Intermediate risk

Premalignant lesions

Some of the oral lesions have positive relation with oral
cancer development. One of the most premalignant lesions is oral
leukoplakia. The World Health Organization (WHO) explained that
oral leukoplakia is a white patch or plaque that cannot be characterized
clinically or pathologically as any other disease. A special high-risk
form of leukoplakia is Proliferative Verrucous Leukoplakia (PVL).
Also, erythroplakia is a premalignant lesion. Oral lichen planus is
one the lesions that increased the risk of cancer especially plaque and
erosive types [119].

Tobacco use

Tobacco use has been identified as a strong risk factor for oral
cancer that is classified as a Group 1 carcinogen (120). Any product
with tobacco is not safe for human health [121]. A recent study
showed that the prevalence of oral premalignant lesions in the
smokers is 10.5% [120]. The more incidence of oral cancer in Asian
as compared to Western countries showed by numerous studies, that
may be explained by varying types and patterns of tobacco use (122).
Generally, there are two patterns of tobacco used in the worldwide
that explain in this review.

Smokeless tobacco

The using of tobacco products in a way other than smoking is
called «smokeless tobacco». Chewing tobacco, naswar, snuff, snus,
gutka, and topical tobacco paste are the most common smokeless
tobacco. Smokeless tobacco types include loose-leaf chewing tobacco,
moist snuff, and dry snuff. Moist snuft is called «snus». More than
twenty-five compounds in smokeless tobacco have carcinogenesis
effect. Smokeless tobacco used show increased risk of oral cancer
[121]. The risk of oral cancer by types of smokeless tobacco is in Table
1 [121].

The most harmful compound in smokeless tobacco are Tobacco-
Specific Nitrosamines (TSNAs) and their levels in products have a
direct association with risk of cancer. Other compounds in smokeless
tobacco with risk of cancer are Cadmium, Polonium, Formaldehyde,
Polycylic aromatic hydrocarbons [121].

Epithemiological studies showed the risk of oral cancer from
smokeless tobacco that is a result of chronic application of purified
TSNAs to the oral mucous membrane [123]. According to mahapatra
study, buccal mucosas, lateral part of tongue, and base of tongue
are the most cancer sites in the tobacco smokeless patients. Thus,
according to the most studies, there is strong evidence that gutka,
supari, chewing tobacco, betel quid, and bidi are independent risk
factors for oral cancer [123].

Tobacco smoking

In the most countries, the main form of tobacco use is cigarette
water pipe smoking [124]. Nicotine is the major compound
responsible for addiction in tobacco products. It is in the non-

ionized state at a high pH (Alkaline) and can be absorbed across the
epithelium of the lung, oral mucosa, and nose and through the skin
[125]. The halftime of nicotine in plasma is about 2h [126]. About
85-90% of nicotine is metabolized in the liver before elimination by
renal excretion [127]. Some studies investigated about genotoxicity
of nicotine. According to studies, nicotine have been showed to
induce DNA damage, chromosomal aberration, and sister chromatid
exchange. Furthermore, effect on DNA repair showed by recent
studies [128]. The formation of micronuclei by nicotine in human
gingival fibroblasts has been showed in some studies. Micronuclei
formation represents an irreversible DNA damage [129].

On the other hand, the effect of nicotine on signaling pathway
has been showed by some studies. According to these studies, low
concentrations of nicotine stimulate cell proliferation, but high
concentration is cytotoxic [129]. Thus, the nicotine’s and other
nicotine metabolites stimulate signaling pathway and reactions that
increase cell proliferation and cell survival. The secretion of Epidermal
Growth Factor (EGF), Vascular Endothelial Growth Factor (WEGF)
and arachidonic caused the transactivation of acid Epidermal Growth
Factor Receptor (EGFR) and activation of nitrogenic and antiapoptotic
pathways [130]. Also, nicotine decreases the tumor suppressor genes,
which is activated by DNA damage. Furthermore, the other effect of
nicotine is Epithelial-Mesenchymal Transition (EMT) which is one
of the steps for the malignant transformation that is important role
for migratory properties and cancer metastasis [129]. Also, there
is promotion endothelial cell migration, proliferation, survival by
angiogenic growth effect of nicotine.

The all nicotine effects on human body loading to increase risk of
cancer. Smokeless tobacco and poly-ingredient oral dipping products
may have a stronger effect than smoking because of the direct contact
of the carcinogens compounds with the oral epithelium. Maybe the
reason of the cancer risk of tobacco smokeless is premalignant lesion
development such as submocous fibrosis. Some studies showed
strong risk of oral cancer in consumer chewing tobacco that is used
with or without lime and kept in the mouth for different duration of
time [130].

Solar exposure

Solar exposure is one the risk factors of potentially premalignant
disorder such as (Actinic cheilitis) and lip cancer. Lip cancer is
included of SCC and often arises in the epithelial layer of the
vermillion, a transition zone between the inner labial mucosa and
the outer skin of the lip. Many risk factors of cancer lip is resemble
to risk factors of skin cancer. Although, Risk for cancer of the lower
vermillion was independently positively associated with increasing
year of age, a history of smoking, surrogate indices of increased
exposure to solar UV radiation and immunosuppression [131].

Results

In initial step of electronic search were identified 200 original
and review articles about risk factors related to development and
progression of squamous cell carcinoma in head and neck. In this
review article, the important role of dietary, oral hygiene, genes for
increased risk factor of oral cancer were approved. Also, denture
used, tobacco and alcohol consumption, candidiasis, and some types
of viruses (HPV, HSV, and EBV) were cancer risk factors Table 2.
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Table 2: Risk factors of head and neck cancer.

Risk factors Comments
Diatary Nutritional deficiency, Method of food preparation
Periodontal Production of carcinogenic metabolics by microorganisms
disease after poor oral hygien
Dentures used Chronic trauma by ill-fitting dentures
Candidia Candida-infected loukoplakia
Allergy Antigen stimulation by metal dental restoration
AICOhOI. Direct and indirect effects
consumption
Age Older and younger patients
Viruses HPV, HSV, EBV
Genes P53, P16,P21,BCL2, FGF, ORAOV...mutations
Premgllgnant Loukoplakia, erythroplakia, submoucos fibrosis
lesions
Tabacco use Carcinogenic effects of tabacco products
Solar exposure Especially for lip cancer

Generally, according to the recent studies, oral cancer incidence trend
worldwide showed striking geographic and ethnic variations that are
largely attributable to the practice of risk factors.

Conclusion

It is possible to conclude that head and neck cancer development
is a complex. More research is needed for better understanding of
mechanisms about HNC. Identification of the patients with the
important risk factors by general dentist can be help to the prevention
and early detection of cancer. Early diagnosis of oral premalignant
and malignant lesions decreases tissue destruction and improves
the treatment outcome and prognosis. Therefore, general dental
practitioners have a key role in the early diagnosis and referral of
patients with oral lesions.

References

1. Mehanna H, Paleri V, West CM, Nutting C. Head and neck cancer--Part 1:
Epidemiology, presentation, and prevention. BMJ. 2010; 341: 4684.

2. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimates of
worldwide burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer. 2010;
127: 2893-2917.

3. Conway DI, Hashibe M, Boffetta P; INHANCE consortium, Wunsch-Filho
V, Muscat J, et al. Enhancing epidemiologic research on head and neck
cancer: INHANCE - The international head and neck cancer epidemiology
consortium. Oral Oncol. 2009; 45: 743-746.

4. Gall F, Colella G, Di Onofrio V, Rossiello R, Angelillo IF, Liguori G. Candida
spp. in oral cancer and oral precancerous lesions. New Microbiol. 2013; 36:
283-288.

5. Hillbertz NS, Hirsch JM, Jalouli J, Jalouli MM, Sand L. Viral and molecular
aspects of oral cancer. Anticancer Res 2012; 32: 4201-4212.

6. Rotundo LD, Toporcov TN, Biazevic GH, de Carvalho MB, Kowalski LP,
Antunes JL. Are recurrent denture-related sores associated with the risk of
oral cancer? A case control study. Rev Bras Epidemiol. 2013; 16: 705-715.

7. Stanko P, Kruzliak P, Labas P. Role of human papilloma virus infection and
oral-genital contact in oral cancer ethiopathogenesis. Bratisl Lek Listy. 2013;
114: 345-348.

8. Lucchese A. Viruses and Oral Cancer: Crossreactivity as a Potential Link.
Anticancer Agents Med Chem. 2015; 15: 1224-1229.

9. Metgud R, Astekar M, Verma M, Sharma A. Role of viruses in oral squamous
cell carcinoma. Oncol Rev. 2012; 6: 21.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Sapkota A, Hsu CC, Zaridze D, Shangina O, Szeszenia-Dabrowska N,
Mates D, et al. Dietary risk factors for squamous cell carcinoma of the upper
aero digestive tract in central and eastern Europe. Cancer Causes Control.
2008; 19: 1161-1170.

Galeone C, Pelucchi C, Levi F, Negri E, Talamini R, Franceschi S, et al.
Folate intake and squamous-cell carcinoma of the oesophagus in Italian and
Swiss men. Ann Oncol. 2006; 17: 521-525.

Rajkumar T, Sridhar H, Balaram P, Vaccarella S, Gajalakshmi V,
Nandakumar A, et al. Oral cancer in Southern India: the influence of body
size, diet, infections and sexual practices. Eur J Cancer Prev. 2003; 12: 135-
143.

Tavani A, Gallus S, La Vecchia C, Talamini R, Barbone F, Herrero R, et al.
Diet and risk of oral and pharyngeal cancer. An lItalian case-control study.
Eur J Cancer Prev. 2001; 10: 191-195.

Gallus S, Bosetti C, Franceschi S, Levi F, Negri E, La Vecchia C. Laryngeal
cancer in women: tobacco, alcohol, nutritional, and hormonal factors. Cancer
Epidemiol Biomarkers Prev. 2003; 12: 514-517.

International Agency for Research on Cancer. IARC handbooks of cancer
prevention: fruit and vegetables. Vainio H, Bianchini F. IARC Press, Lyon,
France. 2003: 1-376.

Lampe JW. Health effects of vegetables and fruit: assessing mechanisms of
action in human experimental studies. Am J Clin Nutr. 1999; 70: 475-490.

Whigham LD, Cook ME, Atkinson RL. Conjugated linoleic acid: implications
for human health. Pharmacol Res. 2000; 42: 503-510.

Galeone C, Pelucchi C, Talamini R, Levi F, Bosetti C, Negri E, et al. Role
of fried foods and oral/pharyngeal and oesophageal cancers. Br J Cancer.
2005; 92: 2065-2069.

Bosetti C, Gallus S, Trichopoulou A, Talamini R, Franceschi S, Negri E, et
al. Influence of the Mediterranean diet on the risk of cancers of the upper
aerodigestive tract. Cancer Epidemiol Biomarkers Prev. 2003; 12: 1091-
1094.

Pelucchi C, Talamini R, Negri E, Levi F, Conti E, Franceschi S, et al. Folate
intake and risk of oral and pharyngeal cancer. Ann Oncol. 2003;14: 1677-
1681.

Mayne ST, Risch HA, Dubrow R, Chow WH, Gammon MD, Vaughan TL, et
al. Nutrient intake and risk of subtypes of esophageal and gastric cancer.
Cancer Epidemiol Biomarkers Prev. 2001; 10: 1055-1062.

Song C, Xing D, Tan W, Wei Q, Lin D. Methylenetetrahydrofolate reductase
polymorphisms increase risk of esophageal squamous cell carcinoma in a
Chinese population. Cancer Res. 2001; 61: 3272-3275.

Stolzenberg-Solomon RZ, Qiao YL, Abnet CC, Ratnasinghe DL, Dawsey
SM, Dong ZW, et al. Esophageal and gastric cardia cancer risk and
folate- and vitamin B(12)-related polymorphisms in Linxian, China. Cancer
Epidemiol Biomarkers Prev. 2003; 12: 1222-1226.

Hildebrand JS, Patel AV, McCullough ML, Gaudet MM, Chen AY, Hayes RB,
et al. Coffee, tea, and fataloral/pharyngeal cancer in a large prospective US
cohort. Am J Epidemiol. 2013; 177: 50-58.

Ames BN. DNA damage from micronutrient deficiencies is likely to be a
major cause of cancer. Mutat Res. 2001; 475: 7-20.

Huang CC, Lee WT, Tsai ST, Ou CY, Lo HI, Wong TY, et al. Tea consumption
and risk of head and neck cancer. PLoS One. 2014; 9: 96507.

Fu JY, Gao J, Zhang ZY, Zheng JW, Luo JF, Zhong LP, et al. Tea
consumption and the risk of oral cancer incidence: a case-control study from
China. Oral Oncol. 2013; 49: 918-922.

Ren JS, Freedman ND, Kamangar F, Dawsey SM, Hollenbeck AR, Schatzkin
A, et al. Tea, coffee, carbonated soft drinks and upper gastrointestinal tract
cancer risk in a large United States prospective cohort study. Eur J Cancer.
2010; 46: 1873-1881.

Radoi L, Paget-Bailly S, Menvielle G, Cyr D, Schmaus A, Carton M, et al.
Tea and coffee consumption and risk of oral cavity cancer: results of a large
population-based case-control study, the ICARE study. Cancer Epidemiol.
2013; 37: 284-289.

Submit your Manuseript | www.austinpublishinggroup.com

) Dent & Oral Disord 2(6): id1032 (2016) - Page - 06


http://www.ncbi.nlm.nih.gov/pubmed/20855405
http://www.ncbi.nlm.nih.gov/pubmed/20855405
http://www.ncbi.nlm.nih.gov/pubmed/21351269
http://www.ncbi.nlm.nih.gov/pubmed/21351269
http://www.ncbi.nlm.nih.gov/pubmed/21351269
http://www.ncbi.nlm.nih.gov/pubmed/19442571
http://www.ncbi.nlm.nih.gov/pubmed/19442571
http://www.ncbi.nlm.nih.gov/pubmed/19442571
http://www.ncbi.nlm.nih.gov/pubmed/19442571
http://www.ncbi.nlm.nih.gov/pubmed/23912870
http://www.ncbi.nlm.nih.gov/pubmed/23912870
http://www.ncbi.nlm.nih.gov/pubmed/23912870
http://www.ncbi.nlm.nih.gov/pubmed/23060540
http://www.ncbi.nlm.nih.gov/pubmed/23060540
http://www.ncbi.nlm.nih.gov/pubmed/24896283
http://www.ncbi.nlm.nih.gov/pubmed/24896283
http://www.ncbi.nlm.nih.gov/pubmed/24896283
http://www.ncbi.nlm.nih.gov/pubmed/23731048
http://www.ncbi.nlm.nih.gov/pubmed/23731048
http://www.ncbi.nlm.nih.gov/pubmed/23731048
http://www.ncbi.nlm.nih.gov/pubmed/26179264
http://www.ncbi.nlm.nih.gov/pubmed/26179264
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4419625/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4419625/
http://link.springer.com/article/10.1007/s10552-008-9183-0
http://link.springer.com/article/10.1007/s10552-008-9183-0
http://link.springer.com/article/10.1007/s10552-008-9183-0
http://link.springer.com/article/10.1007/s10552-008-9183-0
http://www.ncbi.nlm.nih.gov/pubmed/16344275
http://www.ncbi.nlm.nih.gov/pubmed/16344275
http://www.ncbi.nlm.nih.gov/pubmed/16344275
http://www.ncbi.nlm.nih.gov/pubmed/12671537
http://www.ncbi.nlm.nih.gov/pubmed/12671537
http://www.ncbi.nlm.nih.gov/pubmed/12671537
http://www.ncbi.nlm.nih.gov/pubmed/12671537
http://www.ncbi.nlm.nih.gov/pubmed/11330465
http://www.ncbi.nlm.nih.gov/pubmed/11330465
http://www.ncbi.nlm.nih.gov/pubmed/11330465
http://www.ncbi.nlm.nih.gov/pubmed/12814996
http://www.ncbi.nlm.nih.gov/pubmed/12814996
http://www.ncbi.nlm.nih.gov/pubmed/12814996
http://www.ncbi.nlm.nih.gov/pubmed/10479220
http://www.ncbi.nlm.nih.gov/pubmed/10479220
http://www.ncbi.nlm.nih.gov/pubmed/11058400
http://www.ncbi.nlm.nih.gov/pubmed/11058400
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2361789/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2361789/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2361789/
http://www.ncbi.nlm.nih.gov/pubmed/14578148
http://www.ncbi.nlm.nih.gov/pubmed/14578148
http://www.ncbi.nlm.nih.gov/pubmed/14578148
http://www.ncbi.nlm.nih.gov/pubmed/14578148
http://www.ncbi.nlm.nih.gov/pubmed/14581278
http://www.ncbi.nlm.nih.gov/pubmed/14581278
http://www.ncbi.nlm.nih.gov/pubmed/14581278
http://www.ncbi.nlm.nih.gov/pubmed/11588131
http://www.ncbi.nlm.nih.gov/pubmed/11588131
http://www.ncbi.nlm.nih.gov/pubmed/11588131
http://www.ncbi.nlm.nih.gov/pubmed/11309278
http://www.ncbi.nlm.nih.gov/pubmed/11309278
http://www.ncbi.nlm.nih.gov/pubmed/11309278
http://www.ncbi.nlm.nih.gov/pubmed/14652285
http://www.ncbi.nlm.nih.gov/pubmed/14652285
http://www.ncbi.nlm.nih.gov/pubmed/14652285
http://www.ncbi.nlm.nih.gov/pubmed/14652285
http://aje.oxfordjournals.org/content/early/2012/12/09/aje.kws222.abstract
http://aje.oxfordjournals.org/content/early/2012/12/09/aje.kws222.abstract
http://aje.oxfordjournals.org/content/early/2012/12/09/aje.kws222.abstract
http://www.ncbi.nlm.nih.gov/pubmed/11295149
http://www.ncbi.nlm.nih.gov/pubmed/11295149
http://www.ncbi.nlm.nih.gov/pubmed/24796481
http://www.ncbi.nlm.nih.gov/pubmed/24796481
http://www.ncbi.nlm.nih.gov/pubmed/23731795
http://www.ncbi.nlm.nih.gov/pubmed/23731795
http://www.ncbi.nlm.nih.gov/pubmed/23731795
http://www.ncbi.nlm.nih.gov/pubmed/20395127
http://www.ncbi.nlm.nih.gov/pubmed/20395127
http://www.ncbi.nlm.nih.gov/pubmed/20395127
http://www.ncbi.nlm.nih.gov/pubmed/20395127
http://www.ncbi.nlm.nih.gov/pubmed/23453554
http://www.ncbi.nlm.nih.gov/pubmed/23453554
http://www.ncbi.nlm.nih.gov/pubmed/23453554
http://www.ncbi.nlm.nih.gov/pubmed/23453554

Khalesi S

Austin Publishing Group

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Turati F, Galeone C, La Vecchia C, Garavello W, Tavani A. Coffee and
cancers of the upper digestive and respiratory tracts: meta-analyses of
observational studies. Ann Oncol. 2011; 22: 536-544.

Scalbert A, Andres-Lacueva C, Arita M, Kroon P, Manach C, Urpi-Sarda M,
et al. Databases on food phytochemicals and their health-promoting effects.
J Agric Food Chem. 2011; 59: 4331-4348.

Nkondjock A. Coffee consumption and the risk of cancer: an overview.
Cancer Lett. 2009; 277: 121-125.

Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal diseases. Lancet.
2005; 366: 1809-1820.

Alchalabi HA, Al Habashneh R, Jabali OA, Khader YS. Association between
periodontal disease and adverse pregnancy outcomes in a cohort of
pregnant women in Jordan. Clin Exp Obstet Gynecol. 2013; 40: 399-402.

Seoane J, Varela-Centelles Pl, Walsh TF, Lopez-Cedrun JL, Vazquez I.
Gingival squamous cell carcinoma: diagnostic delay or rapid invasion?. J
Periodontol. 2006; 77: 1229-1233.

Yao QW, Zhou DS, Peng HJ, Ji P, Liu DS. Association of periodontal disease
with oral cancer: a meta-analysis. Tumour Biol. 2014; 35: 7073-7077.

Fitzpatrick SG, Katz J. The association between periodontal disease and
cancer: a review of the literature. J Dent. 2010; 38: 83-95.

Zeng XT, Deng AP, Li C, Xia LY, Niu YM, Leng WD. Periodontal disease
and risk of head and neck cancer: a meta-analysis of observational studies.
PLoS One. 2013; 8: 79017.

Tezal M, Grossi SG, Genco RJ. Is periodontitis associated with oral
neoplasms? J Periodontol. 2005; 76: 406-410.

Marques LA, Eluf-Neto J, Figueiredo RA, Goéis-Filho JF, Kowalski LP,
Carvalho MB, et al. Oral health, hygiene practices and oral cancer. Rev
Saude Publica. 2008; 42: 471-479.

Abnet CC, Kamangar F, Islami F, Nasrollahzadeh D, Brennan P, Aghcheli K,
et al. Tooth loss and lack of regular oral hygiene are associated with higher
risk of esophageal squamous cell carcinoma. Cancer Epidemiol Biomarkers
Prev. 2008; 17: 3062-3068.

Guha N, Boffetta P, Wiinsch Filho V, Eluf Neto J, Shangina O, Zaridze
D, et al. Oral health and risk of squamous cell carcinoma of the head and
neck and esophagus: results of two multicentric case-control studies. Am J
Epidemiol. 2007; 166: 1159-1173.

Homann N, Tillonen J, Rintamaki H, Salaspuro M, Lindqvist C, Meurman
JH. Poor dental status increases acetaldehyde production from ethanol in
saliva: a possible link to increased oral cancer risk among heavy drinkers.
Oral Oncol. 2001; 37: 153-158.

Chang JS, Lo HI, Wong TY, Huang CC, Lee WT, Tsai ST, et al. Investigating
the association between oral hygiene and head and neck cancer. Oral
Oncol. 2013; 49: 1010-1017.

Nibali L, Fedele S, D’Aiuto F, Donos N. Interleukin-6 in oral diseases: a
review. Oral Dis. 2012; 18: 236-243.

Guo Y, Xu F, Lu T, Duan Z, Zhang Z. Interleukin-6 signaling pathway in
targeted therapy for cancer. Cancer Treat Rev. 2012; 38: 904-910.

Brailo V, Vucicevic-Boras V, Lukac J, Biocina-Lukenda D, Zilic-Alajbeg I,
Milenovic A,et al. Salivary and serum interleukin 1 beta, interleukin 6 and
tumor necrosis factor alpha in patients with leukoplakia and oral cancer. Med
Oral Patol Oral Cir Bucal. 2012; 17: 10-15.

Zeng XT, Luo W, Huang W, Wang Q, Guo Y, Leng WD. Tooth loss and
head and neck cancer: a meta-analysis of observational studies. PLoS One.
2013; 8: 79074.

Anand PS, Kamath KP, Shekar BR, Anil S. Relationship of smoking and
smokeless tobacco use to tooth loss in a central Indian population. Oral
Health Prev Dent. 2012; 10: 243-252.

Lissowska J, Pilarska A, Pilarski P, Samolczyk-Wanyura D, Piekarczyk J,
Bardin-Mikoltajczak A, at al. Smoking, alcohol, diet, dentition and sexual
practices in the epidemiology of oral cancer in Poland. Eur J Cancer Prev.
2003; 12: 25-33.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Talamini R, Vaccarella S, Barbone F, Tavani A, La Vecchia C, Herrero R, et
al. Oral hygiene, dentition, sexual habits and risk of oral cancer. Br J Cancer.
2000; 83: 1238-1242.

Piemonte ED, Lazos JP, Brunotto M. Relationship between chronic trauma
of the oral mucosa, oral potentially malignant disorders and oral cancer. J
Oral Pathol Med. 2010; 39: 513-517.

Philip M, Rowley DA, Schreiber H. Inflammation as a tumor promoter in
cancer induction. Semin Cancer Biol. 2004; 14: 433-439.

Coussens LM, Werb Z. Inflammation and cancer. Nature 2002; 420: 860-
867.

Zomorodian K, Haghighi NN, Rajaee N, Pakshir K, Tarazooie B, Vojdani
M, et al. Assessment of Candida species colonization and denture-related
stomatitis in complete denture wearers. Med Mycol. 2011; 49: 208-211.

Morace G, Borghi E. Fungal infections in ICU patients: epidemiology and the
role of diagnostics. Minerva Anestesiol. 2010; 76: 950-956.

Cao J, Liu HW, Jin JQ. The effect of oral candida to development of oral
leukoplakia into cancer. Zhonghua Yu Fang Yi Xue Za Zhi. 2007; 4: 90-93.

Rehani S, Rao NN, Rao A, Carnelio S, Ramakrishnaiah SH, Prakash
PY. Spectrophotometric analysis of the expression of secreted aspartyl
proteinases from Candida in leukoplakia and oral squamous cell carcinoma.
J Oral Sci. 2011; 53: 421-425.

McCullough M, Jaber M, Barrett AW, Bain L, Speight PM, Porter SR. Oral
yeast carriage correlates with presence of oral epithelial dysplasia. Oral
Oncol. 2002; 38: 391-393.

Belazi M, Velegraki A, Koussidou-Eremondi T, Andreadis D, Hini S, Arsenis
G, et al. Oral Candida isolates in patients undergoing radiotherapy for head
and neck cancer: prevalence, azole susceptibility profiles and response to
antifungal treatment. Oral Microbiol Immunol. 2004; 19: 347-351.

Reibel J. Prognosis of oral pre-malignant lesions: significance of clinical,
histopathological, and molecular biological characteristics. Crit Rev Oral Biol
Med. 2003; 14: 47-62.

Sankari SL, Gayathri K, Balachander N, Malathi L. Candida in potentially
malignant oral disorders. J Pharm Bioallied Sci. 2015; 7: 162-164.

Scardina GA, Ruggieri A, Messina P. Chronic hyperplastic candidosis: a pilot
study of the efficacy of 0.18% isotretinoin. J Oral Sci. 2009; 51: 407-410.

Helby J, Bojesen SE, Nielsen SF, Nordestgaard BG. IgE and risk of cancer
in 37 747 individuals from the general population. Ann Oncol. 2015; 26:
1784-1790.

Sherman PW, Holland E, Sherman JS. Allergies: their role in cancer
prevention. Q Rev Biol. 2008; 83: 339-362.

Hoddeson EK, Pratt E, Harvey RJ, Wise SK. Local and systemic IgE in the
evaluation and treatment of allergy. Otolaryngol Clin North Am. 2010; 43:
503-520.

Hsiao JR, Ou CY, Lo HI, Huang CC, Lee WT, Huang JS, et al. Allergies and
risk of head and neck cancer: an original study plus meta-analysis. PLoS
One. 2013; 8: 55138.

Michaud DS, Langevin SM, Eliot M, Nelson HH, McClean MD, Christensen
BC, et al. Allergies and risk of head and neck cancer. Cancer Causes
Control 2012; 23: 1317-1322.

Rabinovich GA, Gabrilovich D, Sotomayor EM. Immunosuppressive
strategies that are mediated by tumor cells. Annu Rev Immunol. 2007; 25:
267-296.

Weber ME, Yiannias JA, Hougeir FG, Kyle A, Noble BN, Landry AM, et al.
Intraoral metal contact allergy as a possible risk factor for oral squamous cell
carcinoma. Ann Otol Rhinol Laryngol. 2012; 121: 389-394.

Sherman PW, Holland E, Sherman JS. Allergies: their role in cancer
prevention. Q Rev Biol. 2008; 83: 339-362.

World Health Organization. Global Health Risks: Mortality and Burden
of Disease Attributable to Selected Major Risks. Geneva: World Health
Organization. 2009.

Submit your Manuseript | www.austinpublishinggroup.com

) Dent & Oral Disord 2(6): id1032 (2016) - Page - 07


http://www.ncbi.nlm.nih.gov/pubmed/20943597
http://www.ncbi.nlm.nih.gov/pubmed/20943597
http://www.ncbi.nlm.nih.gov/pubmed/20943597
http://www.ncbi.nlm.nih.gov/pubmed/21438636
http://www.ncbi.nlm.nih.gov/pubmed/21438636
http://www.ncbi.nlm.nih.gov/pubmed/21438636
http://www.ncbi.nlm.nih.gov/pubmed/18834663
http://www.ncbi.nlm.nih.gov/pubmed/18834663
http://www.ncbi.nlm.nih.gov/pubmed/16298220
http://www.ncbi.nlm.nih.gov/pubmed/16298220
http://www.ncbi.nlm.nih.gov/pubmed/24283174
http://www.ncbi.nlm.nih.gov/pubmed/24283174
http://www.ncbi.nlm.nih.gov/pubmed/24283174
http://www.ncbi.nlm.nih.gov/pubmed/16805687
http://www.ncbi.nlm.nih.gov/pubmed/16805687
http://www.ncbi.nlm.nih.gov/pubmed/16805687
http://www.ncbi.nlm.nih.gov/pubmed/24756759
http://www.ncbi.nlm.nih.gov/pubmed/24756759
http://www.ncbi.nlm.nih.gov/pubmed/19895866
http://www.ncbi.nlm.nih.gov/pubmed/19895866
http://www.ncbi.nlm.nih.gov/pubmed/24194957
http://www.ncbi.nlm.nih.gov/pubmed/24194957
http://www.ncbi.nlm.nih.gov/pubmed/24194957
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-89102008000300012
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-89102008000300012
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-89102008000300012
http://www.ncbi.nlm.nih.gov/pubmed/18990747
http://www.ncbi.nlm.nih.gov/pubmed/18990747
http://www.ncbi.nlm.nih.gov/pubmed/18990747
http://www.ncbi.nlm.nih.gov/pubmed/18990747
http://www.ncbi.nlm.nih.gov/pubmed/17761691
http://www.ncbi.nlm.nih.gov/pubmed/17761691
http://www.ncbi.nlm.nih.gov/pubmed/17761691
http://www.ncbi.nlm.nih.gov/pubmed/17761691
http://www.ncbi.nlm.nih.gov/pubmed/11167142
http://www.ncbi.nlm.nih.gov/pubmed/11167142
http://www.ncbi.nlm.nih.gov/pubmed/11167142
http://www.ncbi.nlm.nih.gov/pubmed/11167142
http://www.ncbi.nlm.nih.gov/pubmed/23948049
http://www.ncbi.nlm.nih.gov/pubmed/23948049
http://www.ncbi.nlm.nih.gov/pubmed/23948049
http://www.ncbi.nlm.nih.gov/pubmed/22050374
http://www.ncbi.nlm.nih.gov/pubmed/22050374
http://www.ncbi.nlm.nih.gov/pubmed/22651903
http://www.ncbi.nlm.nih.gov/pubmed/22651903
http://www.ncbi.nlm.nih.gov/pubmed/21743397
http://www.ncbi.nlm.nih.gov/pubmed/21743397
http://www.ncbi.nlm.nih.gov/pubmed/21743397
http://www.ncbi.nlm.nih.gov/pubmed/21743397
http://www.ncbi.nlm.nih.gov/pubmed/24260154
http://www.ncbi.nlm.nih.gov/pubmed/24260154
http://www.ncbi.nlm.nih.gov/pubmed/24260154
http://www.ncbi.nlm.nih.gov/pubmed/23094267
http://www.ncbi.nlm.nih.gov/pubmed/23094267
http://www.ncbi.nlm.nih.gov/pubmed/23094267
http://www.ncbi.nlm.nih.gov/pubmed/12548107
http://www.ncbi.nlm.nih.gov/pubmed/12548107
http://www.ncbi.nlm.nih.gov/pubmed/12548107
http://www.ncbi.nlm.nih.gov/pubmed/12548107
http://www.ncbi.nlm.nih.gov/pubmed/11027440
http://www.ncbi.nlm.nih.gov/pubmed/11027440
http://www.ncbi.nlm.nih.gov/pubmed/11027440
http://www.ncbi.nlm.nih.gov/pubmed/20456614
http://www.ncbi.nlm.nih.gov/pubmed/20456614
http://www.ncbi.nlm.nih.gov/pubmed/20456614
http://www.ncbi.nlm.nih.gov/pubmed/15489136
http://www.ncbi.nlm.nih.gov/pubmed/15489136
http://www.ncbi.nlm.nih.gov/pubmed/12490959
http://www.ncbi.nlm.nih.gov/pubmed/12490959
http://www.ncbi.nlm.nih.gov/pubmed/20795762
http://www.ncbi.nlm.nih.gov/pubmed/20795762
http://www.ncbi.nlm.nih.gov/pubmed/20795762
http://www.ncbi.nlm.nih.gov/pubmed/21102391
http://www.ncbi.nlm.nih.gov/pubmed/21102391
http://www.ncbi.nlm.nih.gov/pubmed/17767868
http://www.ncbi.nlm.nih.gov/pubmed/17767868
http://www.ncbi.nlm.nih.gov/pubmed/22167025
http://www.ncbi.nlm.nih.gov/pubmed/22167025
http://www.ncbi.nlm.nih.gov/pubmed/22167025
http://www.ncbi.nlm.nih.gov/pubmed/22167025
http://www.ncbi.nlm.nih.gov/pubmed/12076705
http://www.ncbi.nlm.nih.gov/pubmed/12076705
http://www.ncbi.nlm.nih.gov/pubmed/12076705
http://www.ncbi.nlm.nih.gov/pubmed/15491459
http://www.ncbi.nlm.nih.gov/pubmed/15491459
http://www.ncbi.nlm.nih.gov/pubmed/15491459
http://www.ncbi.nlm.nih.gov/pubmed/15491459
http://www.ncbi.nlm.nih.gov/pubmed/12764019
http://www.ncbi.nlm.nih.gov/pubmed/12764019
http://www.ncbi.nlm.nih.gov/pubmed/12764019
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4439658/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4439658/
http://www.ncbi.nlm.nih.gov/pubmed/19776507
http://www.ncbi.nlm.nih.gov/pubmed/19776507
http://www.ncbi.nlm.nih.gov/pubmed/25969367
http://www.ncbi.nlm.nih.gov/pubmed/25969367
http://www.ncbi.nlm.nih.gov/pubmed/25969367
http://www.ncbi.nlm.nih.gov/pubmed/19143335
http://www.ncbi.nlm.nih.gov/pubmed/19143335
http://www.ncbi.nlm.nih.gov/pubmed/20525506
http://www.ncbi.nlm.nih.gov/pubmed/20525506
http://www.ncbi.nlm.nih.gov/pubmed/20525506
http://www.ncbi.nlm.nih.gov/pubmed/23383309
http://www.ncbi.nlm.nih.gov/pubmed/23383309
http://www.ncbi.nlm.nih.gov/pubmed/23383309
http://www.ncbi.nlm.nih.gov/pubmed/22710748
http://www.ncbi.nlm.nih.gov/pubmed/22710748
http://www.ncbi.nlm.nih.gov/pubmed/22710748
http://www.ncbi.nlm.nih.gov/pubmed/17134371
http://www.ncbi.nlm.nih.gov/pubmed/17134371
http://www.ncbi.nlm.nih.gov/pubmed/17134371
http://www.ncbi.nlm.nih.gov/pubmed/22737961
http://www.ncbi.nlm.nih.gov/pubmed/22737961
http://www.ncbi.nlm.nih.gov/pubmed/22737961
http://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_Front.pdf
http://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_Front.pdf
http://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_Front.pdf

Khalesi S

Austin Publishing Group

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

IARC Working Group on the Evaluation of Carcinogenic Risks to Human.
Personal Habits and Indoor Combustions. A Review of Human Carcinogens.
2012; 100.

Cogliano VJ, Baan R, Straif K, Grosse Y, Lauby-Secretan B, El Ghissassi F,
et al. Preventable exposures associated with human cancers. J Natl Cancer
Inst. 2011; 103: 1827-1839.

Varoni EM, Lodi G, Iriti M. Ethanol versus Phytochemicals in Wine: Oral
Cancer Risk in a Light Drinking Perspective. Int J Mol Sci. 2015; 16: 17029-
17047.

Scoccianti C, Cecchini M, Anderson AS, Berrino F, Boutron-Ruault MC,
Espina C, et al. European Code against Cancer 4th Edition: Alcohol drinking
and cancer. Cancer Epidemiol. 2015.

Roswall N, Weiderpass E. Alcohol as a risk factor for cancer: existing
evidence in a global perspective. J Prev Med Public Health. 2015; 48: 1-9.

Bagnardi V, Rota M, Botteri E, Tramacere I, Islami F, Fedirko V, et al. Light
alcohol drinking and cancer: a meta-analysis. Ann Oncol. 2013; 24: 301-308.

Pelucchi C, Tramacere |, Boffetta P, Negri E, La Vecchia C. Alcohol
consumption and cancer risk. Nutr Cancer. 2011; 63: 983-990.

Wang X, Xu J, Wang L, Liu C, Wang H. The role of cigarette smoking and
alcohol consumption in the differentiation of oral squamous cell carcinoma
for the males in China. J Cancer Res Ther. 2015; 11: 141-145. Asakage T,
Yokoyama A, Haneda T, Yamazaki M, Muto M, Yokoyama T, et al. Genetic
polymorphisms of alcohol and aldehyde dehydrogenases and drinking,
smoking and diet in Japanese men with oral and pharyngeal squamous cell
carcinoma. Carcinogenesis. 2007; 28: 865-874.

Klozar J, Koslabova E, Kratochvil V, Salakova M, Tachezy R. Nodal status
is not a prognostic factor in patients with HPV-positive oral/oropharyngeal
tumors. J Surg Oncol. 2013; 107: 625-633.

Fan Y, Zheng L, Mao MH, Huang MW, Liu SM, Zhang J, et al. Survival
analysis of oral squamous cell carcinoma in a subgroup of young patients.
Asian Pac J Cancer Prev. 2014; 15: 8887-88891.

van Monsjou HS, Wreesmann VB, van den Brekel MW, Balm AJ. Head and
neck squamous cell carcinoma in young patients. Oral Oncol. 2013; 49:
1097-1102.

Al-Amad SH, Awad MA, Nimri O. Oral cancer in young Jordanians: potential
association with frequency of narghile smoking. Oral Surg Oral Med Oral
Pathol Oral Radiol. 2014; 118: 560-565.

Plant M, Miller P. Young people and alcohol: an international insight. Alcohol
Alcohol. 2001; 36: 513-515.

Gawecki W, Kostrzewska-Poczekaj M, Gajecka M, Milecki P, Szyfter K,
Szyfter W. The role of genetic factor in etiopathogenesis of squamous cell
carcinoma of the head and neck in young adults. Eur Arch Otorhinolaryngol.
2007; 264: 1459-1465.

Mallet Y, Avalos N, Le Ridant AM, Gangloff P, Moriniere S, Rame JP, et
al. Head and neck cancer in young people: a series of 52 SCCs of the oral
tongue in patients aged 35 years or less. Acta Otolaryngol. 2009; 129: 1503-
1508.

Udeabor SE, Rana M, Wegener G, Gellrich NC, Eckardt AM. Squamous
cell carcinoma of the oral cavity and the oropharynx in patients less than 40
years of age: a 20-year analysis. Head Neck Oncol. 2012; 4: 28.

Braakhuis BJ, Nieuwint AW, Oostra AB, Joenje H, Flach GB, Graveland AP,
et al. Sensitivity to chromosomal breakage as risk factor in young adults with
oral squamous cell carcinoma. J Oral Pathol Med. 2015; 45: 189-192.

Tinhofer |, Johrens K, Keilholz U, Kaufmann A, Lehmann A, Weichert W, et
al. Contribution of human papilloma virus to the incidence of squamous cell
carcinoma of the head and neck in a European population with high smoking
prevalence. Eur J Cancer. 2015; 51: 514-521.

Jalouli J, Jalouli MM, Sapkota D, Ibrahim SO, Larsson PA, Sand L. Human
papilloma virus, herpes simplex virus and epstein barr virus in oral squamous
cell carcinoma from eight different countries. Anticancer Res. 2012; 32: 571-
580.

92. Fakhry C, Gillison ML. Clinical implications of human papillomavirus in head
and neck cancers. J Clin Oncol. 2006; 24: 2606-2611.

93. Jelihovschi |, Bidescu AC, Tucaliuc SE, lancu LS. Detection of Human
Papilloma Virus in head and neck squamous cell carcinomas: a literature
review. Rev Med Chir Soc Med Nat lasi. 2015; 119: 502-509.

94. Smith EM, Ritchie JM, Summersgill KF, Klussmann JP, Lee JH, Wang D, et
al. Age, sexual behavior and human papillomavirus infection in oral cavity
and oropharyngeal cancers. Int J Cancer. 2004; 108: 766-772.

95. Gillison ML. Human papillomavirus-associated head and neck cancer is a
distinct epidemiologic, clinical, and molecular entity. Semin Oncol. 2004; 31:
744-754.

96. Chawla JP, lyer N, Soodan KS, Sharma A, Khurana SK, Priyadarshni P.
Role of miRNA in cancer diagnosis, prognosis, therapy and regulation of its
expression by Epstein-Barr virus and human papillomaviruses: With special
reference to oral cancer. Oral Oncol. 2015; 51: 731-737.

97. IARC. Monographs on the evaluation of carcinogenic risks to humans.
Human Papilloma viruses, vol.90. Lyon: International Agency for Research
on Cancer; 2007.

98. Reddout N, Christensen T, Bunnell A, Jensen D, Johnson D, O’Malley S, et
al. High risk HPV types 18 and 16 are potent modulators of oral squamous
cell carcinoma phenotypes in vitro. Infect Agent Cancer. 2007; 2: 21.

99. Shillitoe EJ. The role of viruses in squamous cell carcinoma of the
oropharyngeal mucosa. Oral Oncol. 2008; 45: 351-355.

100.Parker TM, Smith EM, Ritchie JM, Haugen TH, Vonka V, Turek LP, et al.
Head and neck cancer associated with herpes simplex virus 1 and 2 and
other risk factors. Oral Oncol. 2006; 42: 288-296.

101.Acharya S, Ekalaksananan T, Vatanasapt P, Loyha K, Phusingha P,
Promthet S, et al. Association of Epstein-Barr virus infection with oral
squamous cell carcinoma in a case-control study. J Oral Pathol Med. 2015;
44: 252-257.

102.Hou J, Gu Y, Hou W, Wu S, Lou Y, Yang W, et al. P53 codon 72
polymorphism, human papillomavirus infection, and their interaction to oral
carcinoma susceptibility. BMC Genet. 2015; 30: 16-72.

103.Brunotto M, Zarate AM, Bono A, Barra JL, Berra S. Risk genes in head and
neck cancer: a systematic review and meta-analysis of last 5 years. Oral
Oncol. 2014; 50: 178-188.

104.Zhang X, He R, Ren F, Tang R, Chen G. Association of miR-146a rs2910164
polymorphism with squamous cell carcinoma risk: a meta-analysis. J BUON.
2015; 20: 829-841.

105.LiuH, JiaJ, Mao X, Lin Z. Association of CYP1A1 and GSTM1 polymorphisms
with oral cancer susceptibility: A Meta-Analysis. Medicine. 2015; 94: 895.

106.Wu L, Gao X, Ye D, Ding Y, Yang XI, Liu W. Association of the XPA A23G
polymorphism with the risk of head and neck carcinomas: Evidence from
5,491 subjects. Mol Clin Oncol. 2015; 3: 649-654.

107.Li D, Hao SH, Sun Y, Hu CM, Ma ZH, Wang ZM, et al. Functional
Polymorphisms in COX-2 Gene Are Correlated with the Risk of Oral Cancer.
Biomed Res Int. 2015; 2015: 580652.

108.Chen H, Ge L, Sui Q, Lin M. Systematic Review and Meta-Analysis of the
Relationship between EPHX1 Polymorphisms and the Risk of Head and
Neck Cancer. PLoS One. 2015; 10: 0123347.

109.Niu YM, Deng MH, Chen W, Zeng XT, Luo J. MTHFR C677T
genepolymorphism and head and neck cancer risk: a meta-analysis based
on 23 publications. Dis Markers. 2015; 2015: 681313.

110.Hsu HJ, Yang YH, Shieh TY, Chen CH, Kao YH, Yang CF, et al. TGF-31
and IL-10 single nucleotide polymorphisms as risk factors for oral cancer in
Taiwanese. Kaohsiung J Med Sci. 2015; 31: 123-129.

111. Lee CP, Chiang SL, Lee CH, Tsai YS, Wang ZH, Hua CH, et al. AURKA
Phe31lle polymorphism interacted with use of alcohol, betel quid, and
cigarettes at multiplicative risk of oral cancer occurrence. Clin Oral Investig.
2015; 19: 1825-1832.

Submit your Manuseript | www.austinpublishinggroup.com

J Dent & Oral Disord 2(6): id1032 (2016) - Page - 08


http://www.ncbi.nlm.nih.gov/pubmed/22158127
http://www.ncbi.nlm.nih.gov/pubmed/22158127
http://www.ncbi.nlm.nih.gov/pubmed/22158127
http://www.ncbi.nlm.nih.gov/pubmed/26225960
http://www.ncbi.nlm.nih.gov/pubmed/26225960
http://www.ncbi.nlm.nih.gov/pubmed/26225960
http://www.ncbi.nlm.nih.gov/pubmed/26115567
http://www.ncbi.nlm.nih.gov/pubmed/26115567
http://www.ncbi.nlm.nih.gov/pubmed/26115567
http://www.ncbi.nlm.nih.gov/pubmed/25652705
http://www.ncbi.nlm.nih.gov/pubmed/25652705
http://www.ncbi.nlm.nih.gov/pubmed/22910838
http://www.ncbi.nlm.nih.gov/pubmed/22910838
http://btl.library.org.il/images/links/btl/medlibalcoholcon_0.pdf
http://btl.library.org.il/images/links/btl/medlibalcoholcon_0.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17071628
http://www.ncbi.nlm.nih.gov/pubmed/17071628
http://www.ncbi.nlm.nih.gov/pubmed/17071628
http://www.ncbi.nlm.nih.gov/pubmed/17071628
http://www.ncbi.nlm.nih.gov/pubmed/17071628
http://www.ncbi.nlm.nih.gov/pubmed/23192334
http://www.ncbi.nlm.nih.gov/pubmed/23192334
http://www.ncbi.nlm.nih.gov/pubmed/23192334
http://www.ncbi.nlm.nih.gov/pubmed/25374224
http://www.ncbi.nlm.nih.gov/pubmed/25374224
http://www.ncbi.nlm.nih.gov/pubmed/25374224
http://www.ncbi.nlm.nih.gov/pubmed/24103389
http://www.ncbi.nlm.nih.gov/pubmed/24103389
http://www.ncbi.nlm.nih.gov/pubmed/24103389
http://www.ncbi.nlm.nih.gov/pubmed/25442492
http://www.ncbi.nlm.nih.gov/pubmed/25442492
http://www.ncbi.nlm.nih.gov/pubmed/25442492
http://www.ncbi.nlm.nih.gov/pubmed/11704614
http://www.ncbi.nlm.nih.gov/pubmed/11704614
http://www.ncbi.nlm.nih.gov/pubmed/17653748
http://www.ncbi.nlm.nih.gov/pubmed/17653748
http://www.ncbi.nlm.nih.gov/pubmed/17653748
http://www.ncbi.nlm.nih.gov/pubmed/17653748
http://www.ncbi.nlm.nih.gov/pubmed/19922105
http://www.ncbi.nlm.nih.gov/pubmed/19922105
http://www.ncbi.nlm.nih.gov/pubmed/19922105
http://www.ncbi.nlm.nih.gov/pubmed/19922105
http://www.ncbi.nlm.nih.gov/pubmed/22647235
http://www.ncbi.nlm.nih.gov/pubmed/22647235
http://www.ncbi.nlm.nih.gov/pubmed/22647235
http://europepmc.org/abstract/med/26306924http:/europepmc.org/abstract/med/26306924
http://europepmc.org/abstract/med/26306924http:/europepmc.org/abstract/med/26306924
http://europepmc.org/abstract/med/26306924http:/europepmc.org/abstract/med/26306924
http://www.ncbi.nlm.nih.gov/pubmed/25623438
http://www.ncbi.nlm.nih.gov/pubmed/25623438
http://www.ncbi.nlm.nih.gov/pubmed/25623438
http://www.ncbi.nlm.nih.gov/pubmed/25623438
http://www.ncbi.nlm.nih.gov/pubmed/22287747
http://www.ncbi.nlm.nih.gov/pubmed/22287747
http://www.ncbi.nlm.nih.gov/pubmed/22287747
http://www.ncbi.nlm.nih.gov/pubmed/22287747
http://www.ncbi.nlm.nih.gov/pubmed/16763272
http://www.ncbi.nlm.nih.gov/pubmed/16763272
http://www.ncbi.nlm.nih.gov/pubmed/26204659
http://www.ncbi.nlm.nih.gov/pubmed/26204659
http://www.ncbi.nlm.nih.gov/pubmed/26204659
http://www.ncbi.nlm.nih.gov/pubmed/14696105
http://www.ncbi.nlm.nih.gov/pubmed/14696105
http://www.ncbi.nlm.nih.gov/pubmed/14696105
http://www.ncbi.nlm.nih.gov/pubmed/15599852
http://www.ncbi.nlm.nih.gov/pubmed/15599852
http://www.ncbi.nlm.nih.gov/pubmed/15599852
http://www.ncbi.nlm.nih.gov/pubmed/26093389
http://www.ncbi.nlm.nih.gov/pubmed/26093389
http://www.ncbi.nlm.nih.gov/pubmed/26093389
http://www.ncbi.nlm.nih.gov/pubmed/26093389
http://monographs.iarc.fr/ENG/Monographs/vol90/
http://monographs.iarc.fr/ENG/Monographs/vol90/
http://monographs.iarc.fr/ENG/Monographs/vol90/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2206007/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2206007/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2206007/
https://www.researchgate.net/publication/23415759_The_role_of_viruses_in_squamous_cell_carcinoma_of_the_oropharyngeal_mucosa
https://www.researchgate.net/publication/23415759_The_role_of_viruses_in_squamous_cell_carcinoma_of_the_oropharyngeal_mucosa
http://www.ncbi.nlm.nih.gov/pubmed/16324878
http://www.ncbi.nlm.nih.gov/pubmed/16324878
http://www.ncbi.nlm.nih.gov/pubmed/16324878
http://www.ncbi.nlm.nih.gov/pubmed/25169715
http://www.ncbi.nlm.nih.gov/pubmed/25169715
http://www.ncbi.nlm.nih.gov/pubmed/25169715
http://www.ncbi.nlm.nih.gov/pubmed/25169715
http://www.ncbi.nlm.nih.gov/pubmed/26123760
http://www.ncbi.nlm.nih.gov/pubmed/26123760
http://www.ncbi.nlm.nih.gov/pubmed/26123760
http://www.ncbi.nlm.nih.gov/pubmed/24370206
http://www.ncbi.nlm.nih.gov/pubmed/24370206
http://www.ncbi.nlm.nih.gov/pubmed/24370206
http://www.ncbi.nlm.nih.gov/pubmed/26214637
http://www.ncbi.nlm.nih.gov/pubmed/26214637
http://www.ncbi.nlm.nih.gov/pubmed/26214637
http://www.ncbi.nlm.nih.gov/pubmed/26166128
http://www.ncbi.nlm.nih.gov/pubmed/26166128
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4471543/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4471543/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4471543/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4419230/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4419230/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4419230/
http://www.ncbi.nlm.nih.gov/pubmed/25923690
http://www.ncbi.nlm.nih.gov/pubmed/25923690
http://www.ncbi.nlm.nih.gov/pubmed/25923690
http://www.ncbi.nlm.nih.gov/pubmed/25802478
http://www.ncbi.nlm.nih.gov/pubmed/25802478
http://www.ncbi.nlm.nih.gov/pubmed/25802478
http://www.ncbi.nlm.nih.gov/pubmed/25744234
http://www.ncbi.nlm.nih.gov/pubmed/25744234
http://www.ncbi.nlm.nih.gov/pubmed/25744234
http://www.ncbi.nlm.nih.gov/pubmed/25697104
http://www.ncbi.nlm.nih.gov/pubmed/25697104
http://www.ncbi.nlm.nih.gov/pubmed/25697104
http://www.ncbi.nlm.nih.gov/pubmed/25697104

Khalesi S

Austin Publishing Group

112. Chiang SL, Chen PH, Lee CH, Ko AM, Lee KW, Lin YC, et al. Up-regulation
of inflammatory signalings by areca nut extract and role of cyclooxygenase-2
-1195G>a polymorphism reveal risk of oral cancer. Cancer Res 2008; 68:
8489-8498.

113. Supic G, Kozomara R, Zeljic K, Stanimirovic D, Magic M, Surbatovic M, et
al. HMGB1 genetic polymorphisms in oral squamous cell carcinoma and oral
lichen planus patients. Oral Dis. 2015; 21: 536-543.

114.Su S, Chien M, Lin C, Chen M, Yang S. RAGE genepolymorphism and
environmental factor in the risk of oral cancer. J Dent Res. 2015; 94: 403-
411.

115.Zhang EJ, Cui ZG, Xu ZF, Duan WY, Huang SH, Tan XX, et al. Lack of
influence of an XRCC3 genepolymorphism on oral cancer susceptibility:
meta-analysis. Asian Pac J Cancer Prev. 2014; 15: 10329-10334.

116. Pereira AC, Dias do Carmo E, Dias da Silva MA, Blumer Rosa LE. Matrix
metalloproteinase gene polymorphisms and oral cancer. J Clin Exp Dent.
2012; 4: 297-301.

117. Hernando-Rodriguez M, Rey-Barja N, Marichalar-Mendia X, Rodriguez-Tojo
MJ, Acha-Sagredo A, Aguirre-Urizar JM. Role of cytochrome P-450 genetic
polymorphisms in oral carcinogenesis. J Oral Pathol Med. 2012; 41: 1-8.

118. Razavi SM, Jafari M, Khalesi S. Clinical guidelines for early diagnosis of oral
cancers in the dental office. J Isfahan Dent Sch. 2013; 9: 378-392.

119. Amtha R, Razak IA, Basuki B, Roeslan BO, Gautama W, Puwanto DJ, et al.
Tobacco (kretek) smoking, betel quid chewing and risk of oral cancer in a
selectedJakartapopulation. Asian Pac J Cancer Prev. 2014; 15: 8673-8678.

120.Janbaz KH, Qadir MI, Basser HT, Bokhari TH, Ahmad B. Risk for oral cancer
from smokeless tobacco. Contemp Oncol. 2014; 18: 160-164.

121.Al-Attas SA, lbrahim SS, Amer HA, Darwish Zel-S, Hassan MH. Prevalence
of potentially malignant oral mucosal lesions among tobacco users in
Jeddah, Saudi Arabia. Asian Pac J Cancer Prev. 2014; 15: 757-762.

122.Krishna Rao SV, Mejia G, Roberts-Thomson K, Logan R. Epidemiology of
oral cancer in Asia in the past decade--an update (2000-2012). Asian Pac J
Cancer Prev. 2013; 14: 5567-5577.

123.Mahapatra S, Kamath R, Shetty BK, Binu VS. Risk of oral cancer associated
with gutka and other tobacco products: a hospital-based case-control study.
J Cancer Res Ther. 2015; 11: 199-203.

124.MadaniAH, Dikshit M, Bhaduri D. Risk for oral cancer associated to smoking,
smokeless and oral dip products. Indian J Public Health. 2012; 56: 57-60.

125.0’Leary KT, Parameswaran N, Johnston LC, Mclntosh JM, Di Monte DA,
Quik M. Paraquat exposure reduces nicotinic receptor-evoked dopamine
release in monkey striatum. J Pharmacol Exp Ther. 2008; 327: 124-129.

126.Benowitz NL, Hukkanen J, Jacob P 3. Nicotine chemistry, metabolism,
kinetics and biomarkers. Handb Exp Pharmacol. 2009; 192: 29-60.

127.Hukkanen J, Jacob P 3rd, Benowitz NL. Metabolism and disposition kinetics
of nicotine. Pharmacol Rev. 2005; 57: 79-115.

128.Sanner T, Grimsrud TK. Nicotine: Carcinogenicity and Effects on Response
to Cancer Treatment - A Review. Front Oncol. 2015; 5: 196.

129.Singh S, Pillai S, Chellappan S. Nicotinic acetylcholine receptor signaling in
tumor growth and metastasis. J Oncol. 2011; 2011: 456743.

130.Dasgupta P, Rizwani W, Pillai S, Kinkade R, Kovacs M, Rastogi S, et al.
Nicotine induces cell proliferation, invasion and epithelial-mesenchymal
transition in a variety of human cancer cell lines. Int J Cancer. 2009; 124:
36-45.

131.van Leeuwen MT, Grulich AE, McDonald SP, McCredie MR, Amin J, Stewart
JH, et al. Immunosuppression and other risk factors for lip cancer after kidney
transplantation. Cancer Epidemiol Biomarkers Prev. 2009; 18: 561-569.

J Dent & Oral Disord - Volume 2 Issue 6 - 2016
ISSN: 2572-7710 | www.austinpublishinggroup.com
Khalesi. © All rights are reserved

Submit your Manuseript | www.austinpublishinggroup.com

Citation: Khalesi S. A Review of Head and Neck Squamous Cell Carcinoma Risk Factors with More Focus on
Oral Cancer. J Dent & Oral Disord. 2016; 2(6): 1032.

) Dent & Oral Disord 2(6): id1032 (2016) - Page - 09


http://www.ncbi.nlm.nih.gov/pubmed/25639284
http://www.ncbi.nlm.nih.gov/pubmed/25639284
http://www.ncbi.nlm.nih.gov/pubmed/25639284
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4814014/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4814014/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4814014/
http://europepmc.org/abstract/med/25556470
http://europepmc.org/abstract/med/25556470
http://europepmc.org/abstract/med/25556470
http://www.ncbi.nlm.nih.gov/pubmed/24455039
http://www.ncbi.nlm.nih.gov/pubmed/24455039
http://www.ncbi.nlm.nih.gov/pubmed/24455039
http://www.ncbi.nlm.nih.gov/pubmed/21793938
http://www.ncbi.nlm.nih.gov/pubmed/21793938
http://www.ncbi.nlm.nih.gov/pubmed/21793938
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3927673/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3927673/
http://www.ncbi.nlm.nih.gov/pubmed/25374188
http://www.ncbi.nlm.nih.gov/pubmed/25374188
http://www.ncbi.nlm.nih.gov/pubmed/25374188
http://www.ncbi.nlm.nih.gov/pubmed/25520574
http://www.ncbi.nlm.nih.gov/pubmed/25520574
http://www.ncbi.nlm.nih.gov/pubmed/24568491
http://www.ncbi.nlm.nih.gov/pubmed/24568491
http://www.ncbi.nlm.nih.gov/pubmed/24568491
http://www.ncbi.nlm.nih.gov/pubmed/24289546
http://www.ncbi.nlm.nih.gov/pubmed/24289546
http://www.ncbi.nlm.nih.gov/pubmed/24289546
http://www.ncbi.nlm.nih.gov/pubmed/25879362
http://www.ncbi.nlm.nih.gov/pubmed/25879362
http://www.ncbi.nlm.nih.gov/pubmed/25879362
http://www.ncbi.nlm.nih.gov/pubmed/22684175
http://www.ncbi.nlm.nih.gov/pubmed/22684175
http://www.ncbi.nlm.nih.gov/pubmed/18606871
http://www.ncbi.nlm.nih.gov/pubmed/18606871
http://www.ncbi.nlm.nih.gov/pubmed/18606871
http://www.ncbi.nlm.nih.gov/pubmed/19184645
http://www.ncbi.nlm.nih.gov/pubmed/19184645
http://www.ncbi.nlm.nih.gov/pubmed/15734728
http://www.ncbi.nlm.nih.gov/pubmed/15734728
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4553893/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4553893/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3085312/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3085312/
http://www.ncbi.nlm.nih.gov/pubmed/18844224
http://www.ncbi.nlm.nih.gov/pubmed/18844224
http://www.ncbi.nlm.nih.gov/pubmed/18844224
http://www.ncbi.nlm.nih.gov/pubmed/18844224
http://www.ncbi.nlm.nih.gov/pubmed/19190169
http://www.ncbi.nlm.nih.gov/pubmed/19190169
http://www.ncbi.nlm.nih.gov/pubmed/19190169

	Title
	Abstract
	Background
	Methods
	Dietary
	Oral hygiene, periodontal disease
	Candida
	Allergy
	Alcohol consumption
	Age
	Viruses
	Genes
	Premalignant lesions
	Tobacco use
	Smokeless tobacco
	Tobacco smoking
	Solar exposure 

	Results
	Conclusion
	References
	Table 1
	Table 2

