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In Hungary, the incidence and mortality from oral cancer is so high, that in
the past decades it has attracted international attention. The mortality rates
are the highest in Europe. As risk factors, smoking and alcohol drinking have
a multiplicative role; in addition, a number of dental factors also play a role.
Premalignant conditions and lesions are well known. They should be targeted
for early detection and early treatment. The screening tool is simple: inspection and palpation. The physician-patient encounters provide opportunity for
screening. This paper looks for the answer to the long debated question: who
is responsible for oral screening?
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1. Introduction
“Oral cancer” is a collective term. The International Classification of Diseases
(ICD-O) lists under this heading the tumors of the lips, oral cavity, the pharynx,
and the not otherwise specified anatomical sites of the oral cavity (C00-C14),
with the exception of the malignant tumors of the parotid gland (C07), major salivary glands (C08), tonsils (C09) the sinuses (C31) and the larynx (C32). In this
paper, we are dealing with those tumors that are traditionally referred to as
“cancers of the oral cavity”. It is justified to discuss these as the same group of
cancers because (*) “oral cancers” arising in mucous membranes of the mouth
(i.e. lip. the base of, tongue, gum, floor of mouth and plate, and other unspecified parts of mouth) and pharynx (comprising the oropharynx, hypopharynx
and nasophasynx) are squamous cancer of various degrees of differentiation; (*)
the same risk factors play a role in their development; (*) they have a lot in
common in the natural history and course of these diseases; and (*) due to their
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anatomical site they are easily accessible for early detection and early treatment,
therefore they lend themselves to screening.

2. Epidemiology
In 2012, according to the World Cancer report, 530.000 new oral cancer cases
were diagnosed, and 290.000 deaths were registered world-wide. Two-thirds of
new cases are reported from the low-, and lower-middle income countries [1]. In
2004, there were 67,000 new cases registered in the countries of the European
Union (EU). Overall in the EU, oral and pharyngeal cancer occupies the 7th position. Within the EU countries the highest male incidence rates are found in
Hungary (29 per 100.000), and the lowest rates are found in Greece (4 per
100.000). In one report the rate for oral cancer in men in France was almost
seven times greater than that for men in Greece. The differences among the
countries might be twenty-fold. In Europe, oral cancers are the most common in
Easter European countries from where the highest mortality rates are reported
[2]. Of those suffering from oral cancer, 80% could hardly survive one year after
the clinical diagnosis [3]. Five-year survival is reported only from clinical centers
where best treatment can be provided [4].
Mortality rates show major changes over time. It is most striking in Central
and Eastern Europe, where there has been approximately a doubling in death
from oral cancer. Dramatic rising trends are reported from Hungary. In this
country, the mortality from oral cancer has been the highest in the European
countries. According to the Central Statistical Office, between 1948 and 2004 the
all cancer mortality increased by 2.8 fold, but the mortality from oral cancer increased by 6.8 fold [5]. Incidence of oral cancer peaked in 2000, and since then it
has been stagnating at a high level.

3. Risk Factors
According to the definition of classical epidemiology, the “cause of a disease” is a
factor which is necessary and, at the same time, sufficient to develop a disease.
As a contrast to the infectious diseases, the causes of cancer, that of the causes of
oral cancer, in particular, are not sufficiently understood. Epidemiological evidence, however, has suggested that many different factors are not necessarily
causal agents but are associated, individually or in combination, with an increased probability, or risk of the occurrence of these cancers. These factors are
named as “risk factors”.
In the case of oral cancers, the majority of risk factors are lifestyle-dependent.
In this context, lifestyle is defined as “as a set of personal decisions on which the
individual has more or less influence” [6].

3.1. Tobacco and Drinking
In the development of oral cancers the physical-chemical irritation of tobacco
smoking and heavy alcohol consumption are well established risk factors. The
DOI: 10.4236/jct.2018.96039
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most comprehensive sources of epidemiological evidence are available in the
IARC publications on the subject [7] [8] [9]. Each factor alone may account for a
two- to three-fold increase in risk, however, risk for cancer of oral cavity increases multiplicatively in relation to the respective risk generated to either exposure in the absence of the other: when tobacco and alcohol consumption are
combined, they may increase the risk by more than 15-fold [10] [11]. Heavy
smoker and drinkers have a 100-time as high risk as compared to those who
have never smoked and consumed alcohol [12]. It has been estimated that approximately 60% of oral cancer in men and 30% in women could be attributed to
smoking alone [13].
The evidence relating to certain dietary components and the risk of cancer is
inconsistent. Dietary deficiencies or imbalances may also play a causative role as
high as 10% - 15% of cases [14]. Micronutrient deficiencies seem to be associated
with increased risk [15]. At the same time, evidence that a diet high in vegetables
(particularly reach in carotenes) and fruit products decreases the risk is rather
convincing [16].

3.2. Dental Factors
Chronic mucosal trauma resulting from sharp teeth, dentures, poor oral hygiene,
unhealthy diet, or implants has frequently been associated with the development
of oral cancer [17]. Some studies indicate that poor oral hygiene may act synergistically with some other risk factors such as alcohol in a way that acetaldehyde-production in the saliva increased, and this metabolite of ethanol constitutes the real carcinogenic risk [18]. However, as these are confounded by socioeconomic factors, caution is required to evaluate the importance of dental
factors.

3.3. Human Papillomavirus (HPV)
Recently, several studies have investigated the prevalence of HPV in oral cancers.
The possible causal role of HPV was first indicated by Gillison and co-workers,
[19] [20], the association was later proved by polymerase chain reaction (PRC)
and in situ hybridisation [21]. The oral HPV is sexually transmitted, and in our
time, the changes of sexual behavior can provide an explanation for the increased number of oropharyngeal cancers in the developed countries [19].
However, the transmission of HPV in the oral cavity requires further studies
[20]. It appears that the HPV-positive oral cancers represent a particular clinico-pathological entity the association of which, with the smoking habit and alcohol consumption, is less characteristic; the prognosis of this subset seems to be
more favorable as compared with their HPV-negative counterparts [21] [22].

3.4. Socioeconomic Status
Oral cancers are more prevalent in lower socioeconomic groups of the population [23].
DOI: 10.4236/jct.2018.96039
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4. Natural History Precoursors
In general, “precursor”, or premalignant lesion means a condition preceding the
pathological onset of cancer. It has no necessarily causal relationship with cancer; notwithstanding, it is considered as an indicator of the increased risk for
cancer development.
In stomatology, precancerous conditions and precancerous lesions are distinguished [24] [25]. The former are oral manifestation of a global condition (e.g.
iron deficient anemia, lichen oris, lupus erythematodes etc.). More important are
the precancerous lesions which mean morphologically altered tissues in which
cancer is more likely to occur than in the apparently normal counterparts. Such
a lesion is the leukoplakia and erythroplakia, the classification of which was first
described by Bánóczy [26] [27]. Their rather loose definitions are descriptive
one, and do not mean pathological entities. In 1978, a World Health Organization Working Group defined oral leukopalakia as “a white path or plaque that
cannot be characterized histologically and clinically, as any other disease” [24],
and, “is not associated with any physical or chemical agent except the use of tobacco” [28]. Histologically, these are hyperkeratotic areas with some degree of
dysplasia of the cells, therefore, they are considered as having increased risk of
becoming malignant [29].

5. What Can Be Done to Alleviate the Burden of Oral
Cancers?
According to the state-of-the-art of medical and other related sciences, the most
promising strategy for alleviating the burden of oral cancer are disease prevention in the long run, and screening in short- and medium term.
With regards to primary prevention, there are plenty of opportunities for
primary prevention, i.e. for the prevention of cancer from developing, by eliminating the risk factors, most of which are lifestyle-dependent, by means of health
education and regulatory measures. Nevertheless, reducing incidence through
primary preventive program and by health promoting measures is likely to be a
long-term undertaking, and is not promising anyway as “bad habits die hard”.
According to educated guesses, in such a way, the incidence of oral cancers
might be reduced by some 60% - 80%. When primary prevention fails, early detection through screening and relatively inexpensive treatment can avert most
deaths.

6. Early Detection by Screening
The target-population of screening is the healthy or apparently healthy persons
who consider themselves healthy but, in fact, they are sick for some latent,
symptomless disease. The rationale for screening is that oral cancer may be preceded by a clinically detectable potentially malignant lesion (leukoplakia or
erythroplakia) or that it may begin as a small, localized, often asymptomatic lesion in the early part of its natural history The target condition of screening is
DOI: 10.4236/jct.2018.96039
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any risk factor that has a role to play in developing a disease, any premalignant
lesions that proceed the disease, or an early stage cancer.
The main purpose of screening is to rule out or to raise the probability of
some disease. Screening methods are not suitable for establishing a final diagnosis; that is the task of a clinical procedure which needs to follow the screening.
Thanks to screening, the treatment might start much earlier than it would have
happened without screening. Thus, it is fair to say that screening might improve
both the life expectancy and quality of life of those who attend it.
The earlier detection of a disease followed by early treatment might prevent
the fatal outcome. Screening of a high risk population might detect of a significant number of oral cancers, most of them still in a stage suitable for treatment
[30]. According to meta-analysis of great number of publications, inspection and
palpation are the screening methods at hand.

6.1. Methods of Oral Screening
Thanks to their anatomical location, the pathologies of oral cavity can be seen by
the naked eye, and palpated by hands; therefore, the screening tools for oral
screening are simple: inspection and palpation [31]. At screening, a few questions need to be raised about the smoking and drinking habits. Following that,
the lips, oral cavity, the buccal mucosa, the gum, the upper and lower surface of
the tongue, the hard and soft palate, as well as the pharynx need to be carefully
examined. Finally, the cervical and sublingual lymph nodes are palpated [32]. If
any suspicion arises, biopsy for histological examination needs to be done. In
clinical practice, there are some diagnostic aids to be used as CT and MRI [33],
toluidine blue staining [34], fluorescence imaging techniques [35], brush-biopsy
for cytology [36].

6.2. Organized and Opportunistic Screening
As is widely known, there are two screening models used in the health care system: organized and opportunistic ones [27] [37]. By definition, organized

screening means provider-initiated, centrally financed screening where the target population, i.e. asymptomatic persons at high risk by age are individually
identified, and personally invited by a letter in which the time and site of the
screening are indicated, and, the screened persons are individually followed up;
opportunistic screening is a public health measure. On the other hand, opportunistic screening can take place at any physician-patient encounter; it depends
only on the physician’s judgment and “oncological alertness”, as well as on the
patient’s request. On the contrary, organized screening must be of proven effectiveness, in term of reduction of mortality from the target population attributable to the screening [38]. According to the international convention, the effectiveness of a screening modality must be established in randomized controlled
trials. Up to now, there have been three screening modalities meeting these criteria: cervical screening by cytology [39], breast screening by mammography
DOI: 10.4236/jct.2018.96039
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[40], and colorectal screening by the detection of occult blood in the stool [41].
These three screening modalities are being encouraged by the recommendations
of the international organization, such as the Council of the European Union to
implement as organized screening program on national scale.

6.3. Organized Screening for Oral Cancer?
Up until now, there is only one properly conducted randomized controlled trial
that has used mortality as the primary outcome. This oral cancer screening trial
was a community-based cluster-randomized control trial carried out in North
Trivandrum, Kerala, India from 1996-2008, where in 7 regions randomizes trials
had been carried out, and another 6 regions served as controls. In the screened
population, inspection by trained personnel every three years was the screening
tool. In the twelve year follow-up, 138 deaths from oral cancer (14.4/100.000) in
the screened arm, and 154 cases (17.1/100.000) in the control group was reported [42] [43]. However, impartial judges do not consider the results as statistically significant [44].
Several large population screening programs from developing and smaller
studies from developed countries had been reported over the years, but all failed
to provide evidence of effectiveness, in term of mortality reduction [45]. For
low-risk populations, the UK Working Group on Screening for Oral Cancer and
Precancer concluded that there was insufficient evidence to support population
screening [46] [47]. According to the prestigious US Preventive Services Task
force, the evidence is insufficient to make any recommendations [48]. Similar
positions are taken by other professional organizations, such as the American
Cancer Society, the American Dental Association Council, and others [45].
Some of the obstacles include the relative rarity of the disease, a lack of knowledge of the natural history of the disease, disagreement over disease management and the lack of evidence on the efficacy and cost-effectiveness of different
screening methods [49]. One can conclude that the organized population
screening for oral cancer is not feasible.

6.4. Opportunistic Screening for Oral Cancer
Opportunistic screening for oral cancer and precancer in general dental practice
is a realistic alternative to population screening, as patients attending the practice are representative of the general population, both in terms of lesion prevalence and high risk habits such as smoking and drinking. The study of Lim et al
demonstrates that opportunistic screening for oral cancers by general dentists is
feasible and worthwhile [50]. Here, opportunistic screening means examining
patients who are at high risk for oral cancer because of risky habits. This study
demonstrates that the prevalence of positive lesions is consistent with the general population prevalence and that the dental attendees mimicked the general
pattern. However, dental schools have placed little emphasis on oral cancer prevention and early detection, especially compared with other content areas such
DOI: 10.4236/jct.2018.96039
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as restorative and prosthetic dentistry. Not surprisingly, general dentists have
essentially ignored detection of these cancers. Equally unsurprising, most oral
cancers are detected at a late stage and, as a result, five-year survival rates are
among the lowest for all major cancers. Several other authors argue that receiving regular dental examinations at least annually may reduce the public health
burden of oral and pharyngeal cancer by facilitating earlier detection of the disease [51].
Although the blame for the detection of early oral cancer and its precursors is
passed to the general dental practice, experience shows that if every patient attending the dental practice would be carefully screened, the opportunistic oral
screening would not bring the desired results, and would not be cost-effective
[52].
Some argue that those persons at highest risk for oral cancers do not seek
dental services. In fact, low socioeconomic status is significantly associated with
increased oral cancer risk in high and lower income-countries, across the world,
and remained so when adjusting for potential behavioral confounders. Inequalities persist but have perhaps been decreasing over recent decades. Oral cancer
risk associated with low socioeconomic status is significant and comparable to
lifestyle risk factors [53]. Most of the high risk persons and oral cancer patients
are over 40 years of age, cumulatively disadvantaged, heavy smokers and alcohol
drinkers, neglecting oral hygiene, or homeless who avoid the dental clinic [54].
Selective screening of these high risk individuals of the low social-economic
subgroup should be a priority for the health care system. However, it is a difficult task.
Of all health providers, general dentists are the most logical group to perform
screening for these cancers. However, individuals who are at greatest risk rarely
visit a dentist; they are more likely to consult general medical practitioners.
Therefore, they could have an important role in the early detection of oral cancer. Research has shown that general practitioners do not opportunistically
screen high-risk individuals; however, the barriers to screening are poorly understood [55].
The educational needs of primary care-givers including dentists, and general
practitioners must be addressed and the difficulty of reaching high-risk groups is
still there [56]!

7. Discussion
Oral cancers are an increasing public health problem. At present, most of the
oral cancer patient turns to a doctor at a late, advanced, neglected state when the
tumor is already incurable [57]. This is why the survival time of diagnosed oral
cancer is very low, and the mortality rates are extremely high. Life expectancy
depends on early detection and early treatment [58]. Early detection through
screening, therefore, is a crucial issue [59] [60]. Health education campaigns can
temporarily attract the attention of the population to screening but public interDOI: 10.4236/jct.2018.96039

471

Journal of Cancer Therapy

L. Döbrőssy, K. Lapis

est soon subsides. The integration of oral screening into the practice of general
dentists and general practitioners seems to remain under the desired level. In
exceptional cases, early stage cancer is seen by the dentist; the general practitioner’s task is to “cure the incurable”. Delay in the diagnosis of oral cancers is
common; up to half of all patients are diagnosed with advanced lesions, thus it is
essential to develop methods to aid early detection [61]. The association of social-economic-educational status and development of cancer receive more and
more attention in the sociological and epidemiological literature: the inequalities
of health are known to reflect social inequalities [62]. The majority of oral cancer
patients are economically disadvantaged. Their chance to survive is more unfavorable than the average, they show excess mortality. Those who live on the
“sunny side” of society, having higher education, are more aware of the risks of
oral cancer, and are more ready to attend screening, as compared to those in the
“shady side”, notwithstanding that the latter is at higher risk for oral cancer.
Several reviews examine whether oral cancer risk is associated with low socio-economic status. In a meta-analysis by Warnakulasuriya, four out of the 37
studies provided data on the association of education with oral cancer risk, and
concluded that high educational levels were associated with an increased risk for
oral cancer [63]. However, higher educated individuals are more likely to be
aware of, and screened for, oral cancer. This is problematic because oral cancers
are more prevalent in low socio-economic groups.
Analyses have shown that low socioeconomic status was significantly associated with increased oral cancer risk in high and lower income-countries, across
the world, and remained so when adjusting for potential behavioral confounders. Inequalities persist but have perhaps been reduced in recent decades. Oral
cancer risk associated with low socioeconomic status is significant and comparable to lifestyle risk factors. The results provide evidence to steer health policy
which focus on lifestyles factors toward an integrated approach incorporating
measures designed to tackle the root causes of disadvantage [64].
The association between human behavior patterns and the development of
oral cancer is widely recognized. Most oral cancer cases and deaths are due tothe
exposure to carcinogens caused by lifestyle behaviors such as tobacco smoking,
betel liquid or tobacco chewing, alcohol intake, and micronutrient deficiencies.
The purpose of the reviews is to provide insights into the social and behavioral
factors associated with the development of oral cancer. These lifestyle factors
and behaviors are considered the downstream determinants of oral cancer, while
the upstream determinants are those which are common to all cancers such as
the community level environmental factors, industrial pollution and contamination, access to the health care system, health insurance, and quality of health
care, which are all dependent on the socioeconomic status of the individual. It
was concluded that, since the incidence of oral cancer is greatly impacted by behaviors that can be modified, the impact that these behaviors—as well as other
social determinants—have on oral cancer and its outcome needs to be addressed
by society. The more vulnerable patients seem generally unaware of the risk of
DOI: 10.4236/jct.2018.96039
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oral cancer screening or are reluctant to accept the offered screening; therefore,
future awareness and screening effort should be directed at the yearly screening
of higher risk, more vulnerable populations [65].
1) Who is responsible for oral screening?
The question to be answered: who is responsible for oral screening, and whose
task is it? No doubt, primarily, oral screening should be the task of general den-

tal practices, but most of the dentists do not pay sufficient attention to the prevention of the oral precancer (leukoplakia, erythroplakia) and cancers, and to
their detection in a complaint-free state—in spite of the fact that, in most countries, there are regulations making the stomato-oncological screening of their
patients mandatory [66]. Dentists in private practice are particularly reluctant to
screen.
Most general dental practitioners were adequately aware of oral screening and
biopsy procedures but felt reluctant to perform them, which suggests that dental
education programmes are needed for them in oral pre-cancer/cancer detection
as well as screening and diagnostic procedures.
The dental hygienist is a primary resource for oral cancer screening and prevention. In more and more countries, there is regular education and training for
“dental hygienists” or “oral hygienists” through dental schools or universities
[67]. They are licensed as dental professionals, registered with a dental association, or a regulatory body within their country of practice. They are primary
healthcare professionals who work independently of, or alongside, dentists and
other dental professionals to provide full oral health care. They have the training
and education that focus on and specialize in the prevention of oral diseases.
Most importantly, they spend a large amount of time at each patient visit looking at the soft tissues of the oral cavity, where the early manifestations of oral
cancer occur [68].
Primary care physicians are well suited to providing examinations of oral
cancer, and to screening for the presence of suspicious oral lesions, and referral
of suspicious patients to specialists for biopsy could be expected from them.
However, they generally do not regard oral screening as their task.
In a study investigating the symptoms associated with cancer of the oral cavity
and exploring the role of general practitioners in the identification and referral
of patients, a questionnaire was sent to 200 patients on the route to diagnosis,
symptoms, delay in presentation, and outcomes of consultations with their general practitioner. Of 161 respondents, over half (56%) had been referred to secondary care by their general practitioner, and one-third (32%) by their dentist.
The most commonly reported symptoms were a mouth ulcer (32%), a lump in
the face or neck (28%), and pain or soreness in the mouth or throat (27%). Fifteen per cent delayed presentation for more than 3 months. After consultation
with a general practitioner, (n = 109), 53% were referred to a specialist, 22%
were referred for tests, 12% were told that their symptom was not serious, and
12% were treated for another condition. General practitioners have an important
role in the identification and referral of people with oral cancer, and the clearly
DOI: 10.4236/jct.2018.96039
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recognized symptoms identified in this study can be used to aid assessment and
decision-making. Interventions to promote the prompt identification of oral
cancer in general practice such as the opportunistic screening of high-risk patients may help to improve the poor survival rates [69].
2) Attempts to screen
In Hungary, the burden of the disease is high, the highest in Europe, therefore
screening for oral cancer is a major issue. During the past decades, zealousstomatologists conducted several opportunistic stomato-oncological screening
campaigns; the summary of these was published Bánóczy et al. Out of some
20.000 examinations 0.12% oral cancer and 2.63% precancerous lesions were detected [70]. In another case, 300 heavy smokers and drinkers were examined,
and 43 premalignant lesions (14.33%), and 8 histologically verified oral cancers
(2.66%) were verified [71]. In summary, they found lesions worth of medical attention in one-fifth of the cases.
Unfortunately, the target population of oral screening is not “regular” for either the dental or the general practitioner’ office. It is estimated that about half
of the population regularly visit a general dental practice, most of them only in
case of toothache; three-fourth of patients with leukoplakia go to the doctor, but
only with complaints [72]. Most of the high risk persons would be found in pubs
or homeless shelters; they are heavy smokers and regular drinkers, socially disadvantaged, unemployed, who go to doctors only in an advanced, hopeless state.
In such patients both the dentist and general practitioners are totally helpless.

What to Do?
1) The average population is unaware of the risk factors and early signs of oral
cancer, therefore health care personnel’s task is to provide all information, and
to encourage people to see a doctor if they have any complaints indicating any
oral disorders. This is a challenge for health education. In the message of health
education, the information on the importance and availability of oral screening,
as well as the possible role of HPV in the development of the oral cancer, all
needs to receive greater emphasis.
2) One must strive for an annual screening of high-risk individuals. In order
to reach them, cooperation has to be established with those authorities and
non-governmental (civil) organizations whose task is to take care of the disadvantaged persons.
3) In undergraduate and postgraduate education and training of dentists,
dental hygienist, physicians, and general practitioners, in particular, a major
emphasis has to be given to the risk factors and early signs, the prevention and
screening of oral cancer.

8. Epilogue
Oral cancer—due to its frequency and role in cancer mortality—is a major public health problem. The majority of oral cancers are discovered at an advanced
DOI: 10.4236/jct.2018.96039
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stage; the ratio of advanced cases has not decreased in the last 40 years. The
knowledge and opportunities of primary prevention and early detection or
screening is not sufficiently applied; this is one of the “plague-spots” of health
care in most countries; something must be done about it. If those in the general
dental practice and primary care would apply themselves to the task more, the
decrease of the burden of oral cancer on society would become a realistic goal.
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