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Abstract

Background: Oral cancer is a major public health problem worldwide and the prevention of oral cancer and its
associated morbidity and mortality depends on early detection. Delayed diagnosis is a major contributor to the
dismal oral cancer survival rate over five years.Currently, various monitoring methods have been actively used
for the purpose of active early detection of asymptomatic oral cancer.

This study provides an overview of the main concepts and principles of organizing continuous monitoring in
oncology patients receiving radiotherapy or chemotherapy.

Methods: This review was reported per the PRISMA guidelines and was conducted in publications covering
scientific research on diagnostics, oral management protocols, prevention and monitoring in patients receiving
radiotherapy, chemotherapy for malignant neoplasms in Medline, Scopus, Web of science, PubMed (search 162
which finally included 75 articles).

Two review authors screened the results of the searches against inclusion criteria, extracted data and assessed risk
of bias independently and in duplicate.

Results: To prevent or minimize oral complications, an appropriate oncology protocol is needed which should
include early oral assessment prior to treatment. Early recognition and diagnosis can improve patient survival and
reduce morbidity.

Conclusion: Continuous monitoring of patients with in primary care settings receiving radiation therapy or
chemotherapy may reduce oral complications and improve the effectiveness of combination therapy. To reduce
the risk of complications in the oral cavity, it is very important to pre-treat existing oral diseases, and in this
aspect, the cooperation of the dentist and oncologist as one team is very important. This review will help dental
practitioners manage the risks and prevent potential complications in patients with oral complications requiring
dental care.

Keywords: oral potentially malignant disorders, Oral cancer, chemotherapy, radiation therapy, prevent
complications, monitoring oral cancer

surgeons, radiation oncologists, chemotherapy
oncologists, nutritionists, and rehabilitation as well as
restorative specialists *°. The location, size of the
tumor, lymph node involvement, and the presence or

Treatment of cancer at early stages is one of the most absence of distant metastases are important factors in

urgent in medicine, since the results of standard
generally accepted methods often do not give the
desired results .

In the mid-1980s, when it was proven that adding
chemotherapy to radiotherapy and/or surgery
improves the survival of cancer patients, by means of
multidisciplinary approach emerged in oncology °.
The treatment of cancers is ideally a
multidisciplinary approach involving the efforts of

choosing a specific treatment option. The most
common cancer treatment is oncosurgery.

When treating a localized primary tumor with en bloc
surgical procedures, this technique is the most
effective method °.

Chemotherapy and radiation therapy are included in
the complex methods of treatment of malignant
diseases. Radiation therapy is the use of a special
type of energy of electromagnetic radiation or beam
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of elementary nuclear particles that can kill tumor
cells or inhibit their growth and division .

Radiation damages both normal cells and cancer
cells. Normal cells can usually recover more quickly
and maintain their normal functional status than
cancer cells. Some healthy cells that fall into the
irradiation zone are also damaged, but most of them
are able to recover &,

Tumor cells divide faster than the healthy cells
surrounding them. Therefore, radiation has a more
destructive effect on them.  These differences
determine the effectiveness of radiation therapy for
cancer. During radiotherapy, tumor cells experience a
decrease in their proliferation rate due to DNA
damage-induced cell cycle arrest °.

Radiation  therapy  before  cancer  surgery
(neoadjuvant therapy) is aimed at shrinking the
tumor. Radiation therapy after surgery (adjuvant
therapy) will kill any microscopic tumor cells that
remains®.

Often, to destroy tumor cells, radiation is carried out
together with antitumor drugs (chemotherapy)***3.
To date, the agents found to be most effective for
treating oral cancer include  cisplatinum,
carboplatinum, taxanes, 5-fluorouracil, methotrexate,
and ifosphamide .

Chemotherapeutic drugs act preferentially on cells
that are divided at a higher rate, causing malignant
cells to be destroyed faster than normal cells at the
tumor site. However, chemotherapeutic drugs will
also seriously affect normal cells, causing side effects
including: myelosuppression (leukopenia,
thrombocytopenia, and anemia), nausea, vomiting,
%iarrhea, mucosal ulceration, dermatitis, and alopecia
The choice of chemo-preventive drugs, dosage and
duration of treatment is mainly based on the type and
stage of cancer 7,

In most cases, a team of specialists including
radiologists, dieticians, psychologists and a primary
consultant jointly decide on treatment plans, dosage,
duration of cycles and additional supplements.
Radiation therapy and chemotherapy like any other
type of treatment, may be accompanied by general
and local (in the area of tissue exposure to radiation)
side effects 81,

These effects may be acute (short-term, occur during
treatment) and chronic (develop several weeks or
even years after the end of treatment). Long-term
exposure to these drugs can have excessively adverse
effects on the patient's physical and mental health,
making it difficult to continue ongoing treatment
Side effects of radiotherapy most often manifest
themselves in tissues and organs that have been

directly exposed to radiation. Most side effects that
develop during treatment are relatively mild and are
treated with medication or proper nutrition %.

When using radiation therapy and chemotherapy, a
number of complications arise in the oral cavity in
the form of a number of oral diseases !,
Complications after radiotherapy and chemotherapy
appear 7-14 days after the start of the course and
have a significant impact on the quality of life of
patients®>3*,

This complication may lead to changes or
interruptions in treatment, which affects cure rates.
There are various factors in the etiopathogenesis of
complications in the oral cavity associated with
chemotherapy and radiation therapy for treatment of
cancers *%¥,

Chemotherapy and radiation therapy lead to the death
of basal epithelial cells, slow or stop the growth of
new cells, disrupt normal tissue healing, because of
g?% replication of basal epithelial cells is disrupted
Among the factors, pro-inflammatory cytokines and
bacterial metabolic products may also play a role,
also weaken the oral immune system due to the loss
of tissue immune cells. Among complications in the
oral cavity during radiotherapy and cancer
chemotherapy, dental caries, periodontitis, mucositis,
fibrosis, oropharyngeal candidiasis, oral infections
(viral, fungal, bacterial), infection caused by the
herpes simplex virus - herpetic gingivostomatitis,
chronic recurrent aphthous stomatitis, hypofunction
of the salivary glands and xerostomia, neurosensory
disorders (pain in the mucous membrane and taste
dysfunction) 04,

Mucositis is the most common disease of the oral
cavity, patients treated with
chemotherapy/radiotherapy are effected up to 34%-
43%.

Mucositis with clinical manifestations of varying
severity, from ulceration to an inflammatory process,
in which the patient has difficulty eating solid food
can seriously affect the comfort and well-being of
patients 4,

Mucositis patients are associated with an increased
risk of infection, pain, decreased food intake and
malnutrition, and can impact on the effectiveness of
treatment*®. These complications significantly worsen
the quality of life of patients. In some cases, oral
mucositis is the reason for interrupting courses of
antitumor therapy. Accordingly, the effectiveness of
the planned and ongoing chemotherapeutic treatment
is reduced. These same reasons can have a
detrimental effect on the long-term results of the
planned treatment as a whole.
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This review provides an overview of the main
concepts and principles of organizing continuous
monitoring in  oncology patients  receiving
radiotherapy or chemotherapy.

Methods
Comprehensive Search Strategy
This review was reported per the PRISMA guidelines
and was conducted in publications covering scientific
research on diagnostics, oral management protocols,
prevention and monitoring in patients receiving
radiotherapy, chemotherapy for malignant neoplasms
in Medline, Scopus, Web of science, PubMed (search
162 which finally included 75 articles).
Review author screened the results of the searches
against inclusion criteria, extracted data and assessed
risk of bias independently and in duplicate.
Potentially eligible studies underwent a full-text
review, and discrepancies between reviewers were
resolved through discussion Reviewers identify and
document the threats to validity of each study due to
faulty execution or poor measurement.
Inclusion  criteria:included  clinical trials,
considered randomized controlled trials, cross-
sectional studies, case-control studies, and cohort
studies in human subjects that evaluated the current
literature on the oral cancer, oral squamous cell
carcinoma, head and neck carcinoma, systematic
screening, diagnostics, oral management protocols,
prevention and monitoring in patients receiving
radiotherapy, = chemotherapy  for  malignant
neoplasms written in English articles. There was
no limitation on minimal quality, minimal sample
size, or the number of patients.
Exclusion criteria were: original primary studies,
due to language limitations, abstracts, letters to the
editor, book chapters, case reports, conference
abstracts, duplicate publications, and in vitro and in
vivo animal experimental studies.
Data extraction
2 reviewers extracted data from the included studies
using a standardized data extraction form. Reviewers
identify and document the threats to validity of each
study due to faulty execution or poor measurement.
Discrepancies in data extraction were resolved by
discussion.

Quiality assessment
The effectiveness  were evaluated by synthesising
relevant outcome data extracted from selected studies.
For prevention and monitoring in patients receiving
radiotherapy, chemotherapy  for malignant
neoplasms, screening methods that reduce cancer
incidence and detect precancerous lesions. The
effectiveness’ program in cancer screening, is usually

cancer mortality, defined as the number of deaths from
the cancer.

Data synthesis

The results of this review were reported following the
PRISMA guidelines. A narrative synthesis of the
findings was provided.

Effect measures

Evaluating the effectiveness of a monitoring program
for patients with malignant neoplasms receiving
radiotherapy and chemotherapy is an important
criterion.

Results of the search

Conducted a preliminary search and reviewed titles
and abstracts in this review and 75 full-text articles
were selected of high methodological quality. For a
further description of our screening process, see the
study flow diagram in figure 1.

Pubmed, Scopus Elsevier, Web of Science, MDFT
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Figure 1. Diagram study flow method used the
PRISMA
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Risk of bias in included studies

In developing the data collection instrument, we
considered. The form collects information needed to
monitor the status of screening, reviewing and
summarizing of each article by 2 reviewers.
Developing tables that summarize the body of
evidence. The form captures detailed descriptive data
about the intervention and evaluation.

Classifying other key characteristics of the
intervention and assessing the quality of the study’s
execution. Reviewers identify and document the
threats to validity of each study due to faulty
execution or poor measurement. This information is
used as a criterion for continued inclusion of the
study in the body of evidence for an intervention.
Following the study design, has identifie domains
rating the certainty of evidence: risk of bias,
inconsistency, inconsistency, imprecision, and
publication bias.

To reduce the side effects of chemotherapy and
radiation therapy of the head and neck; it is necessary
to develop a set of preventive measures and, when
possible, use minimally invasive surgical methods
such as (transoral robotic surgery, transoral laser
microsurgery) 4",

For oral care, complication chemotherapy and
radiation therapy it is recommended to use
standardized oral care protocol “*** (figure 2).

Prehabilitation Rehabilitation

ol S e
AN Dottt gy peae byl mgamart 3
Dental Screening Prior . v tevoonn  NEINforceon the

CancerTreatment e /w'\“ wiolimy  Importance of Oral Care

&

Necessary Dental i “ ‘ o pactoration of Function

Treatment \ [
. miseis \gLALS ’

b
Avold aggravation of Restoration of Aesthetics
Dental Issuesduringand ~ Detlesie {eluta [

. v
after Cancer Treatment o Oy
IO i OB

Hatine

Improve Quality of Life
Improve Quality of Life

Figure.2 Oral care protocols
chemotherapy and radiation therapy

complication

Treatment is symptomatic, for pain relief, topical
analgesics may be useful. Although protocols for the
management of patients in this category are
constantly updated, however, there are no universally
effective protocols for the prevention of side effects
of chemotherapy and radiation therapy for cancer. To
prevent complications of chemotherapy and radiation
therapy and achieve optimal comprehensive oral
care, the key point is the organization of oral care
rooms in cancer centers and constant dynamic

monitoring *%.

Many studies argue for a multidisciplinary approach
to the management of these patients, cooperation of
the dentist and oncologist as one team is very
important *. The main role of the dentist during
chemotherapy and radiation therapy is to minimize
undesirable consequences and deliver timely
treatments >,

Cancer screening is indicated for all patients with
cancer. The screening program for each disease is
unique and includes a specific list of necessary
examinations *°,

There are several types of tests and recommendations
for cancer screening. The Cancer screening can be
carried out using medical examinations, blood tests,
radiological (visualizing) tests, such as computed
tomography (CT) positron emission tomography and
specific MRI parameters, and biomarker testing 3.

Recommendations for cancer screening are different
for people of different ages, as well as for each organ
examined separately and depend on the risk factors
that exist for a given type of cancer ®.

Screening diagnostics contributes to effective
treatment and maintaining the quality of life of this
category of patients at a decent level. To establish a
diagnosis, it is necessary to conduct a full-fledged
comprehensive screening examination, which allows
identifying pathological changes in the oral cavity at
early stages *(figure3).

Common diagnostic test used in clinical practice
% Vital staining

$ 0ral cytology

ﬂ Optical imaging

New methods under development for
clinical application

% DNA methylation bhiomarker
‘2 mRNA biomarker

& Protein biomarker

Developing technologies

@ Artificial intelligence (Al)- based system
{3 Lab-on-chip

Figure 3. Examples of individual screening timing
patterns

An oral/dental assessment including radiographs
should be performed prior to initiating cancer therapy
66,67
e Identify existing oral diseases and
potential risk for oral diseases.
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e Eliminate oral/dental infectious foci
prior to initiating cancer therapy.

e Prepare the patient for expected side
effects of cancer therapy.

o Establish an adequate standard of oral
hygiene to address increasing challenges
during cancer therapy.

e Develop a plan for maintaining oral

hygiene, providing preventive care,
completing oral rehabilitation, and
follow-up.

o Establish appropriate multidisciplinary
collaboration within the cancer center to
reduce/alleviate oral symptoms and
consequences before, during, and after
cancer therapy.

During external examination, it is necessary to pay
attention to the configuration of the face, its
symmetry, skin color, palpate the lymph nodes, study
the condition of the temporomandibular joint,
nasolabial folds, red border of the lips and skin
around the lips.

During intraoral examination, the mucous membrane
of the lips, cheeks, mucous membrane of the
vestibular and oral surfaces of the alveolar process of
the upper and lower jaws, hard and soft palate,
pharynx, all surfaces of the tongue, the floor of the
oral cavity should be studied(figure 4).

Figure.4 Oral Cancer Screening chart to check
visual examination of the oral cavity (VOE)

A detailed assessment of the elements of the oral
cavity lesion is carried out, which includes an
assessment of the change in color, in which they
could be white, red or combined, assess the change in
relief, which can be smooth, convex, concave or
elevated. Determine the violation of the integrity of
the epithelium, localization, shape, size, depth of the
lesion. Using palpation, it is possible to determine

pain in comparison with the surrounding tissues,
determine the area of the lesion and its contours.
Assess the condition of the periodontal tissues,
determining the presence of supragingival and
subgingival dental plaque, gum inflammation, the
presence of periodontal pockets and gum recessions,
tooth mobility, changes in the position of the teeth,
the condition of the hard tissues of the teeth, dentures
and dentition. Using dental radiographs, determine
the foci of odontogenic infection, such as apical
periodontitis.
Based on the clinical examination, according to the
indications, conduct emergency care professional
oral hygiene. Recommendations were given for oral
care, hygiene products were selected. Monitoring
should include not only clinical and instrumental
examinations but also a survey %%,
The questionnaire should include questions regarding
dental status and deterioration of quality of life due
to pain, nutritional problems, communication
difficulties. Patients (with the help of a dentist)
should answer the proposed questions on a point
scale.
1. Do you notice any
disorder/restriction?

e none;
discomfort;
partially limited,;
severely limited,;
impossible.

tongue movement

2. Do you notice any taste disorder?
e normal taste perception;
o distorted taste perception in the presence of a
stimulus;

o (distorted taste perception without a stimulus;
o (distorted taste perception with partial loss;
o total absence of taste perception.

3. Do you notice any chewing disorder?

¢ no difficulty;

e discomfort;

o partially limited;
o severely limited;
e impossible.

4. Do you notice any eating disorder?
¢ nodifficulty;
moderate discomfort;
severe discomfort;
limited, only liquid forms;
eating is impossible.
5. Do you notice any speech production
disorder?
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e NOnNe;

e moderate discomfort during prolonged
conversation;

e severe discomfort during conversation;

e limited;

e impossible.

6. Do you/your loved ones notice halitosis (bad

breath)?
e nosmell;
e weak, undetectable smell when speaking;
e weak, but detectable smell when speaking;
o moderately pronounced, unpleasant smell;
e strongly pronounced, intolerable smell.

7. Burning sensation in the mouth:

e absent;
periodic, short-term;
periodic, prolonged;
constant, moderate intensity;
constant, intolerable (intensity
significantly pronounced)

8. Painful sensations in the mouth:
e absent;
e periodically occurring, short-term;
e periodically occurring, prolonged (long-
term);
e constant, moderate intensity;
e constant, intolerable.

9. Xerostomia (dry mouth):
e absent;
e dry mouth appears after long conversations;
e constant dry mouth, difficulty speaking and
eating;
e severe dry mouth, pain during talking and
eating.

Evaluation of common side effects in patients
receiving anticancer drugs should include
myelosuppression, nausea, vomiting, oral
complications, diarrhea, hypertension.Based on the
clinical examination, according to the indications,
conduct emergency care professional oral hygiene.
Recommendations were given for oral care. Oral
hygiene products were selected. Patients should be
taught to record side effects of treatment when they
occur.For safe complex antitumor treatment, patient
monitoring is very important as it helps to identify
toxicity and complications at an early stage, allows
for quick action, prevents serious complications and
possible hospitalization. To improve the quality of
life for patients with malignant disease, who are

receiving cancer therapy that has implications for
oral comfort and function, by promoting consistent,
evidence-based high standards of oral care through a
co-ordinated team approach ™.

The oncology patient will require a multidisciplinary
approach to achieve the best oral outcomes "3,

This review provided useful information evaluating
prophylactic interventions for oral complications in
cancer patients.

Most patients who receive a course of radiotherapy
and chemotherapy in the complex treatment of
cancer experience various oral complications "™,

In patients receiving radiotherapy or chemotherapy
the pathological changes appear on the mucous
membranes of oral cavity, on the skin, in the
subcutaneous tissue, salivary glands and in the bone
marrow of the jaw bones.. To reduce the risk of
complications in the oral cavity, it is very important
to pre-treat existing oral diseases, and in this aspect,
the cooperation of the dentist and oncologist as one
team is very important. There are different protocols
for oral care, monitoring, cancer patients, in which
the main focus is on prophylaxis and pain relief.

CONCLUSION

Continuous monitoring of patients with in primary
care settings receiving radiation therapy or
chemotherapy may reduce oral complications and
improve the effectiveness of combination therapy.
This review will help dental practitioners manage the
risks and prevent potential complications in patients
with oral complications requiring dental care.
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