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Abstract

Oral cancer (OC) is one of the most frequent malignancies worldwide, is constantly increasing especially in developing countries and is associated with high
morbidity and mortality. Early diagnosis and treatment play a decisive role in survival outcomes and are directly influenced by socio-economic factors. According to
studies, the worst pattern of invasion could be an important prognostic factor in oral squamous cell cancer, may be useful for risk stratification and treatment decision
making and can help more personalized and effective treatment strategies. Moreover, studies have shown that the status of Bcl-2 protein is related to successful head
and neck cancer (HNC) treatments and prognosis for survival, when saliva as a liquid biopsy is an emerging approach for screening and early diagnosis of cancer.
In addition, immunologically active saliva substitutes appear more effective in treating dry mouth, while acyclovir and valacyclovir are effective in preventing and
treating oral herpes in patients receiving cancer treatment. Furthermore, oral mucositis (OM) is an important side effect in patients receiving any type of systemic
antineoplastics and radiation therapy, degrades their quality of life, causes delays or changes in anticancer treatment, and must be treated immediately due to its high
frequency regardless of its staging. In the future, tissue electrical parameters could be used to predict side effects of radiotherapy (RT). Also there appear to be 2
subgroups of patients with HNC that are molecularly and clinically distinct from each other and this helps to develop individualized effective therapies. Finally, Tele-

Dentistry can offer possibilities for detection, early diagnosis, treatment, and remote monitoring of potentially malignant disorders by a specialist.
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Introduction

OC is a serious public health problem, due to increased morbid-
ity and mortality rates. It has a multifactorial etiology and is shaped
by biological, social, economic, cultural, and environmental factors. In
addition, unhealthy eating practices and the presence of comorbidities
further aggravate the problem. In developing countries as well as in
lower socio-economic strata, it shows a significant increase. Exogenous
factors such as smoking, alcohol consumption, solar radiation, and en-
dogenous factors such as immunodeficiency, iron deficiency anemia,
malnutrition are risk factors that promote the occurrence of OC. Ad-
ditional temperamental and genetic factors appear to play a significant
role [1].

Its frequency increases with age, it occurs more in men than in
women and 90% is squamous cell carcinoma. Intraoral cancer in total is
4 times more common than lip cancer and approximately 1 in 5 patients
shows cervical metastases at the time of diagnosis due to late appear-
ance to a doctor. Patients with previous oral or respiratory tract cancer
have a 5 - 40% increased risk of developing a new second cancer in
the mouth or other locations. The highest percentages concern smokers
who continue smoking after the treatment of the first tumor [2].

Smoking and alcohol have long been directly linked to cancers of
the mouth and pharynx but according to new studies the same link exists
with poor oral hygiene. People with poor oral hygiene and dental care
are at greater risk for oral and pharyngeal cancer according to newer
research. People with poor oral health are defined as those who have lost
their teeth and have full or partial dentures or persistent bleeding gums.
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OC has also been found to develop in the mouth, in places of
chronic injury from broken teeth, bridges, and dentures. Prevention
and timely diagnosis and treatment are decisive factors for the outcome
of the disease, survival rate and the quality of patient’s life. Chemo-RT
that cancer patients receive has severe effects on the oral cavity and if
they are not treated immediately, antineoplastic treatment will be de-
layed or may even be stopped temporarily while the patient’s quality of
life is certainly degraded [3].

Methodology

The purpose of this systematic study is to investigate the role of
personalized medicine in the prevention and treatment of OC. Accord-
ing to the PRISMA method, the PubMed database was searched for the
terms “Personalized Dentistry” and “Oral Cancer” with free full text
from 2018 to 2023. 68 results were found and 15 were included in the
study according to the selection criteria.

Study limitations

The present study was limited to the English language literature,
with a time limit of 5 years, to a single database and to adult patients.

Results

Early diagnosis and treatment of OC is considered to play a key
role in patient outcomes. This is usually assessed by estimating the time
elapsed between key events in the cancer care pathway. Specifically,
three intervals describe the time elapsed between the onset of symptoms
and until the start of treatment. The patient interval includes the time
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from symptom onset to first presentation to a healthcare professional,
the diagnostic interval, time from first presentation to a clinician until
diagnosis and the treatment interval, time from diagnosis to initiation
of treatment. The length of time in the OC care pathway is influenced
by socio-economic factors and may impact patient outcomes. In partic-
ular, in lower-income countries, patient-treatment intervals were longer
and longer patient intervals were associated with a later stage of diag-
nosis. Studies in high-income countries found that longer treatment in-
tervals were associated with lower survival. Further research is needed
particularly in resource-poor settings in relation to survival rates [4].

Many studies have concluded that the worst pattern of invasion
(WPOI) is associated with an unfavorable outcome in patients with
oral squamous cell carcinoma. Depth of invasion is associated with
oral squamous cell carcinoma prognosis, lymph node metastasis, local
recurrence and gives postoperative prognostic results. The worst pat-
tern of invasion also serves as a prognostic factor for oral squamous cell
carcinoma, can give results preoperatively and may be useful for risk
stratification and treatment decision making.

Depth of invasion and WPOI have been shown to be the most im-
portant pathologic predictors for local recurrence. Studies have shown
that patients with a high WPOI [4, 5] had high rates of mortality and
local invasion and worse outcomes in overall survival, disease-specific
survival, and local recurrence rate. Based on WPOI local recurrence
is evaluated, which implies increased morbidity, mortality, and quali-
ty of life degradation, as well as the survival without local recurrence,
which entails better prognosis, reduced morbidity, and better quality
of life. These results have important implications for clinical practice
as individualized treatments can be planned for each patients cancer
management needs [5].

Leukoplakia is the most common pre-cancerous condition in the
oral mucosa in the form of white plaque and transforms to squamous
cell OC. It has been linked to smoking and when it occurs, a biopsy is
needed immediately since the greater the degree of dysplasia, the high-
er the risk of occurrence of squamous cell OC. According to modern
studies, the occurrence of squamous cell OC is increasing rapidly as is
the mortality due to it and early diagnosis and intervention when white
plaque is diagnosed is critical. The highest rates appear in Asia and Eu-
rope, more common in men than women, as is OC, and in people over
60 who smoke and drink alcohol. Screening of these high-risk patients
and development of strategies and policies in primary care to inform
and change patients’ habits is needed [6].

Bcl-2 protein is a non-decreasing protein that has been detected
in HNC as well as other cancers and has been associated with primary
tumors. It is considered an independent predictor of risk and survival
and is not related to TNM staging and the histological grade. A better
survival rate is observed in tumors with positive Bcl-2 expression and
no association with overexpression of the protein appears in cancer re-
currences.

High tumor response rates were also observed in patients posi-
tive for Bcl-2 protein while response to chemotherapy with cisplatin
appeared to worsen in patients with overexpression of the protein. Bcl-
2 expression was the most important index for survival rate and dis-
ease-free survival within 5 years in early-stage HNC patients treated
primarily with RT. Further research is needed to correlate Bcl-2 protein
expression with the prognosis and survival from HNC [7].

Oral mucosal toxicity appears to be an important side effect in
non-irradiated cancer patients and has high prevalence in patients re-
ceiving systemic antineoplastic therapy. No significant differences were
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found in the effects on the oral mucosa between traditional chemo-
therapy alone, targeted therapies or their combination. These findings
support the need to evaluate the oral mucosa in patients receiving any
type of systemic antineoplastic agents in the same way to avoid underdi-
agnosis because mucosal toxicity is an extremely common side effect of
cancer therapy [8].

OM is one of the most common complications of chemotherapy
and radiation and displays as an erythema and ulceration of oral mu-
cosa. If not treated immediately, it not only impairs the quality of life
of patients but also triggers other complications in the oral cavity and
causes delays or changes in antineoplastic therapy. The severity of OM
was positively related to disease severity, age, and chemotherapy dos-
age. Studies have proven that curcumin, one of the components of tur-
meric, appears to have anti-inflammatory and antioxidant properties.
Curcumin can improve oral hygiene and the ability to open the mouth.
It seems to be more effective in the treatment and prevention of oral
mucosa seen in patients receiving chemotherapy alone, compared to
those receiving combination therapy, while it seems to be ineffective in
the destruction of salivary glands and in the treatment of dry mouth [9].

Xerostomia is directly related to radiation therapy for HNC and
negatively affects all mouth functions, chewing, swallowing, taste,
speech. It affects nutritional habits and degrades the quality of life. Pa-
tients with dry mouth may also have more frequent fungal infections
and dental caries. In the past, mucosal lubricants, saliva substitutes and
surgical treatment of the salivary glands have been proposed to treat
the symptoms.

New studies show that immunologically active saliva substitute
with immunologically active natural enzymes improves objectively
measured salivary flow in irradiated patients compared to non-immu-
nologically active mouthwash. Calculating the unstimulated whole sa-
liva seems that immunologically active saliva substitute is significantly
more effective in improving subjective and objective measurements of
dry mouth. This treatment is very safe, with high-quality side effect pro-
files and it is indicated to be taken for the rest of life [10].

To enable optimal dental care for patients with HNC before, during,
and after radiation therapy, close multidisciplinary communication and
collaboration between radiation oncologists, dentists, medical oncolo-
gists, and oral surgeons is absolutely necessary. Clinicians should have
knowledge of oral signs and symptoms so that appropriate clinical as-
sessment and timely medical referral for treatment can be made [11].

Clinicians should inform and educate patients with OC about the
potential risk of oral side effects after chemotherapy and radiation, pre-
ventive programs for dry mouth, scrupulous oral hygiene, changes in
dietary habits, control of the microbial flora and the use of prescribed
oral medical preparations. Additionally, Tele-Dentistry can offer possi-
bilities for detection, early diagnosis, treatment, and remote monitoring
of potentially malignant lesions so that they do not develop into cancer
but also of other oral disorders by a specialist with free chat applications
and taking photos [12].

HNC treatment has some side effects that are painful and difficult
to manage. OM, dry mouth, sticky saliva, difficulty swallowing solid
foods and dysgeusia are common complications of radiation therapy in
the treatment of HNC.

OM is classified into 4 grades depending on its severity. Grade 2
lesions are associated with pain, but the patient can swallow solid foods,
while grades 3 and 4 involve difficulty in swallowing food, according
to the objective assessment with a special scale by a doctor with special
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training and monitoring with frequent re-examination. Thus, ulcerative
OM may require modifications to the radiation therapy regimen and
indeed high degrees of OM require treatment interruption and topical
analgesics for paroxysmal pain several times a day. Discontinuation of
RT is associated with decreased local tumor control rates and decreased
survival [13, 14].

Despite the unpleasant effects of OM on the patient’s quality of life,
there are no diagnostic tools for predicting it after RT in HNC. Research
has shown that local electrical parameters of tissues measured after
the 1* week of RT such as resistance, phase angle, impedance module
and reactance have higher values in the irradiated regions. They could
therefore be used in the future to predict OM, assess the risk of its oc-
currence in irradiated patients and plan preventive strategies to avoid
a poor prognosis resulting in the discontinuation of RT. In the future,
tissue electrical parameters could be used to predict side effects of radi-
ation therapy [15, 16].

Immunodeficiency and immunosuppression from various forms
of anticancer therapy are the main predisposing factors for oral her-
pes or HSV reactivation. Acyclovir (topical, per os or intravenous) and
valacyclovir (requires less frequent dosing and is less expensive) have
been found to be particularly effective in preventing HSV-1 in patients
undergoing cancer treatment. Acyclovir (800 mg/day) is superior com-
pared to valacyclovir in the results of virus prevention, and therapeu-
tically, the administration of antiherpetic treatment as early as possible
reduces the patient’s morbidity as well as the complications in his anti-
neoplastic treatment, ulceration, and malnutrition [17].

Studies have already been carried out on the molecular diagnosis
of cancer by liquid biopsy and the analysis of circulating cancer cells
for the detection of residual disease, the prediction of recurrent disease
and the monitoring of the patient after treatment. Saliva represents a
promising non-invasive source of new biomarkers for the diagnosis and
prognosis of cancer. It seems to have biochemical advantages in relation
to blood, easy collection and storage and with less disturbance in moni-
toring the patient. Changes in the concentrations of certain biomarkers
in saliva contribute to the diagnosis, prognosis, individual risk assess-
ment and monitoring of HNC and distant cancers. The application of
saliva as a novel liquid biopsy for screening and early diagnosis is an
emerging approach, with sufficient sensitivity and specificity relative to
plasma, to develop personalized medical strategies. Diagnosis based on
saliva in cancer is still in its infancy for many types of tumors. Future
larger and randomized studies are needed to validate salivary biomark-
ers for tumor diagnosis, characterization, and monitoring of the tumor
[18].

Bad oral hygiene has long been associated with OC. More recent
research has found a direct link between the incidence of OC and
moderate and advanced periodontal disease. Alcohol, smoking, aging,
and poor oral hygiene are common risk factors for periodontitis and
OC, but periodontitis should be considered as a separate risk factor in
OC but also in distant cancers. The severity of periodontitis promotes
changes in the oral microbiome and thus creates a suitable environment
for the appearance and development of oral squamous cell carcinoma.
Men seem to neglect their oral health more than women and have high-
er rates of periodontal disease and OC. Dentists play an important role
in the prevention of cancer, since they can also assess the socio-eco-
nomic status of patients as well as their habits, lifestyle, and education.
Structured preventive programs would reduce the rate of morbidity and
mortality related to OC, focusing on the high level of oral hygiene ed-
ucation, changing harmful habits, and informing and educating about
the disease [19].
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Total of articles found by searching the databases, N=68

Mumber of articles rejected from the
title study, N=41

Total of articles whose abstracts
were studied, N=27

Number of articles rejected from the
study of abstracts, N=7

Number of articles not found as full
texts, N=2

Total of articles studied as full
texts, N=18

Mumber of articles rejected from the
full-text study, N=3

Total number of articles included in
the evaluation process, N=15

Figure 1: The process of searching and locating research articles.

Conclusion

By studying the oral microbiome from biofilms, it seems that oral
dysbiotic conditions can contribute to tumorigenesis in the mouth
but also in distant parts of the body. Periodontitis, according to recent
research, is a separate risk factor for the development of OC and in
high-risk patients, the maintenance of good periodontal health with
appropriate oral hygiene and follow-up minimizes the risks of cancer.
Dentists play an important role in the precaution and treatment of OC
as well as to avoid the disturbing effects in the oral cavity of antineoplas-
tic treatment such as mucositis, dry mouth, herpes infection or other
microbial infections. The cooperation of dental and medical teams in
the treatment of cancer, promotes the general and oral health of pa-
tients receiving cancer treatment and regardless of the site, type, stage of
cancer, effective prevention and management of caries and periodontal
disease must be implemented.

According to recent research, saliva as a liquid biopsy is an emerg-
ing approach for screening and early diagnosis of cancer and future re-
search should aim to test and validate saliva biomarkers as a diagnostic
and preventive tool. Finally, it appears that in HNC patients there are
two subgroups, which differ molecularly and clinically from each other.
This knowledge can help develop personalized treatments to improve
outcomes for these patients.
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