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Abstract

The use of ionizing radiation, affects not only malignant cells but also healthy tissues, and promotes several side acute or late effects in the
oral cavity. Among the acute effects, oral mucositis, xerostomia, hyposalivation, dysgeusia and dysphagia present a prominent role. The
present study aims to conduct a narrative literature review on radiotherapy in the head and neck region as a therapeutic modality for cancer
in this region and the main acute oral manifestations and their respective treatments. This was an exploratory literature review, through the
database of Scielo, Pubmed, Medline and institutional websites using the crossing of the descriptors in English and Portuguese “head and
neck neoplasms”, “radiotherapy”, “xerostomia”, “dysgeusia” and “dysphagia”. According to the established criteria, a total of 46 articles
and 2 institutional websites were selected from the databases, and one book was added for presenting relevance on this theme. The results
demonstrate that oral mucositis is the most prevalent acute effect and has a direct impact on patient’s quality of life, but there is no gold
standard treatment. Dysphagia, xerostomia, hyposalivation and dysgeusia are common manifestations in irradiated patients, and present several
therapeutic modalities. Given the importance of side effects of radiotherapy in head and neck region, further studies are needed to widely
disseminate acute oral manifestations in irradiated patients.
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Resumo

A utilizagdo de radiagd@o ionizante, no cancer de cabeca e pescogo, afeta ndo somente células malignas, mas também tecidos sadios, o
que promove diversos efeitos colaterais em cavidade oral, classificados em agudos ou tardios. Dentre os efeitos agudos, a muc osite oral,
xerostomia, hipossalivacao, disgeusia e disfagia apresentam papel de destaque. O presente trabalho visou realizar uma revisdo narrativa
de literatura sobre a radioterapia em regido de cabega e pescogo como modalidade terapéutica para o cancer nesta regido e as principais
manifestagdes orais agudas decorrentes da radiagdo ionizante e seus respectivos tratamentos. Tratou-se de revisao de literatura do tipo
exploratoria, através das bases de dados da Scielo, Pubmed, Medline e sites institucionais utilizando o cruzamento dos descritores em inglés
e portugués “neoplasias de cabega e pesco¢o”, “radioterapia”, “mucosite oral”, “xerostomia”, “disgeusia” e “disfagia”. De acordo com
o0s critérios estabelecidos, um total de 46 artigos e 2 sites institucionais foram selecionados nas bases de dados, e 1 livro foi acrescentado
por apresentar relevancia sobre a tematica em questdo. Os resultados demonstram que a mucosite oral é o efeito agudo mais prevalente e
apesar de ter impacto direto na qualidade de vida, ndo ha tratamento considerado padr&o ouro para esta condi¢éo. A disfagia, xerostomia,
hipossalivagao e disgeusia sdo manifestagdes comuns em pacientes irradiados, e apresentam diversas modalidades terapéuticas que podem
ser empregadas. Dada a importancia dos efeitos colaterais da radioterapia de cabega e pescoco, torna-se necessaria a realizagcdo de mais
estudos afim de divulgar amplamente as manifestagdes orais agudas em pacientes irradiados.

Palavras-chave: Mucosite Oral. Neoplasias de Cabega e Pescogo. Radioterapia. Xerostomia.

1 Introduction

Cancer is one of the diseases that most affects people in
the world, and represents the second leading cause of death
worldwide. In view of the diversity of factors that cause this
disease, early diagnosis contributes to better survival and use
of less aggressive methods, which promotes better comfort
and quality of life to the patient*?.

Head and neck cancer corresponds to the presence of
malignant tumor in the upper aerodigestive tract, and according
to the National Cancer Institute (INCA), estimates point to
600 thousand new cancer cases between 2018-2019, 50 with
predominance of malignant neoplasm in the head and neck
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region in men over 50 years of age®. Smoking, alcoholism,
family history, environmental factors and exposure to
carcinogenic agents are some of the conditions that predispose
and favor the progression of this disease®.

The most used therapeutic modalities for the treatment
of head and neck cancers are surgery, radiotherapy and
chemotherapy, which can be used in a combined or
separate manner. Radiotherapy is the use of corpuscular or
electromagnetic ionizing radiation, which can promote the
inhibition and/or destruction of tumor cells. Although its
action mechanism is effective on malignant cells, this therapy
is not selective, since it also acts on normal cells, which results
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in significant side effects in the oral cavity®®.

Side effects from radiotherapy in the head and neck
region may be acute or late. The most prevalent acute
oral manifestations include oral mucositis, xerostomia,
hyposalivation, dysgeusia and dysphagia, which contribute
to a decline in the quality of life of oncologic patients™.
Among these changes, mucositis is one of the most frequent
side effects in irradiated patients, with incidence rates that
can reach 90% of the cases, which is characterized by the
development of painful inflammatory lesions that can affect
any site of the oral cavity™.

In view of the foregoing, the present study aims to conduct
a narrative literature review on radiotherapy in the head and
neck region as a therapeutic modality for cancer in this region
and the main acute oral manifestations and their respective
treatments.

2 Development
2.1 Methodology

This is a narrative literature review of exploratory nature
based on scientific articles, institutional sites and books in
English and Portuguese, published between 2009-2019.
The articles were searched in the database: Scielo, Medline,
PubMed and institutional sites, from October 2018 to May
2019,based on DECS descriptors crossings in English and
Portuguese: “head and neck neoplasms” and “head and
neck neoplasms”,
mucositis” and “oral mucositis ”, “xerostomia”, “dysgeusia”
and “dysgeusia”, “dysphagia” and “dysphagia”.

The inclusion criteria established were: publication on the
proposed theme of the last 10 years; scientific articles written
in the English and Portuguese languages; books of extreme
relevance to the subject in question. The exclusion criteria
used were journals that did not address the subject in a clear
way. During the research, 46 scientific articles were consulted
and selected, and 5 articles of choice were presented outside
the selection curve because it was published in a period
prior to the established, however, with relevant content for
familiarization with the theme and its development, being
incorporated for this revision. In addition, two institutional
sites (National Cancer Institute - INCA and World Health
Organization - WHO) and one book were included, totaling
49 surveys included in the study.

radiotherapy” and “radiotherapy”, “oral

2.2 Cancer and Radiotherapy

The prevalence of cancer cases in recent years due to
a diversity of factors is very extensive. In Brazil, there is a
high number of cases of head and neck cancer, which can be
highlighted by an estimate for 2018 of 11,200 new cases in the
oral cavity in males and 3,500 in females, and in the larynx
6,390 in males and 1,280 in females?®,

As for the epidemiological profile, patients with malignant
neoplasms in the head and neck region who are submitted to

J Health Sci 2021;23(1):92-8

radiotherapy show predominance in males aged over 50 years,
as it can be seen in the study by Bishop et al.'*, performed with
35 patients, of whom 82.9% were male and only 17.1% were
female, 37.1% were aged between 50 and 69 years.

Cancer, when it affects the upper aerodigestive tract, has
consequences for the patients’ general health, not just for
the oral cavity. Some factors are definitive for the choice of
treatment, so it is necessary to individualize the investigation
in each case. Usually, the alcoholic and smokers are among
the most affected, since they are part of the main cancer risk
group in this region. However, other conditions contribute to
the cancer advancement, such as family history, unhealthy
eating and exposure to other carcinogenic agents*.

When discovered in the initial phase, the chances of
efficacy in the treatment increase significantly. Late discovery
due to lack of information or negligence of signs and
symptoms, lack of oral hygiene, harmful habits, and previous
diseases corroborate for more invasive methods that mutilate
the patient*!2,

Radiotherapy is a therapeutic modality often used for the
treatment of head and neck cancers, associated with surgery
and/or chemotherapy. lonizing radiation can be corpuscular
when using particles such as protons, electrons, neutrons and
alpha, or electromagnetic, that range from gamma rays to short,
medium or long waves. They are used in radiotherapeutic
treatment through indirect action, which constitutes alteration
of the genetic material of malignant cells, which damage them
through the production of free radicals or in a direct way,
which causes cell death through direct action in DNAS,

Although the number of sessions is variable according to
tumor location, histological subtype, staging and radiation
technique used, the treatment is usually 1.8 to 2 grays (Gy)
per fraction in sessions 5 times a week, with total dose ranging
from 50 to 70 Gy, which can last from 6 to 7 weeks. Areas
where doses greater than 60 Gy are administered and that
include larger salivary glands are the ones that present the
greatest risk of complications. Fractionation reduces toxicity
gradually and allows better results, because cells will respond
late and treatment will be more effective. Radiotherapy may
be curative, when it represents the main therapeutic modality
used, in cases where surgery is not possible; palliative, which
reduces signs and symptoms, in an attempt to alleviate them;
and adjuvant, which acts through destruction of the remaining
malignant cells after surgery5415,

In radiation therapy with modulated beam intensity
(IMRT), healthy structures can be preserved if high doses
are required. Image guided radiotherapy (IGRT) is used in
association with stereotactic radiation therapy, where the
hypofractionation technique is applied to reduce tumor cells,
being administered in precise locations one or fewer fractions
of high radiation doses.

Usually, patients submitted to radiotherapy in the head and
neck region are prone to several changes in the oral cavity and
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the attached regions, which bring clinical consequences, such
as oral mucositis, hyposalivation, xerostomia, opportunistic
infections, trismus, difficulty in verbal communication,
swallowing and breathing. Esthetic changes also negatively
affect the individual’s daily life, which makes the acceptance
of the therapy more complex®. These changes may occur
during or after radiotherapy treatment, classified as having
acute and late effects, respectively, which directly affects the
quality of life of these patients.

As a result of these results, it is essential that these patients
be strictly controlled so that the discontinuation of oncologic
treatment is not necessary*8.

During the process of antineoplastic treatment, patients
find a temporary difficulty in feeding, depending on the
response to radiotherapy. They also present adverse reactions
which include degrees of mucositis, dysphagia, xerostomia,
dysgeusia, nausea, vomiting and odynophagia. 7 In view
of this, not only the surgeon-dentist is important, but a
multidisciplinary team is essential for care before, during and
after oncologic treatment.

As the appearance of these undesirable effects in the oral
cavity during radiation therapy is common and expected, the
professional acts in the orientation of hygiene, removal of
infectious foci prior to radiation therapy treatment, in addition
to preventive measures and care for the complications that are

already installed, biofilm and infectious processes control,
which provides greater comfort to the affected patients®*°.

2.3 Major Acute Oral Manifestations
2.3.1 Oral Mucositis (OM)

The Oral cavity is covered by a membrane that consists of
an epithelial layer and a layer of connective tissue, and its main
functions are of coating and protection. Irradiation causes
severe tissue change. When cell death occurs, there is a total
or partial discovery of the mucosa and when the cells cannot
recover, inflammatory lesions called oral mucositis (OM)
occurt®®, OM presents with edema, erythema, desquamation,
ulcers and formation of pseudo membranes in the oral cavity.
In addition, patients report bleeding, painful symptoms and
burning sensation??,

World Health Organization - WHO?* recommends a
graduation scale for the OM classification according to the
signs and symptoms presented by cancer patients. Degree 0O
indicates absence of symptomatology; degree 1 presents as
erythema and associated painful symptomatology; degree 2
evolves to painful ulcers; however, it allows normal feeding,
which can be solid and liquid; degree 3 persist and ulcers
evolve, and the patient is only able to maintain a liquid diet;
and degree 4, where ulcers make it impossible for the patient
to feed, so parenteral/enteral nutrition is necessary (Chart 1).

Table 1 - OM degrees according to the World Health Organization (who)? and the National Cancer Institute ( NCI)? scales

Degree 0 Degree 1 Degree 2 Degree 3 Degree 4 Degree 5
Erythema Painful ulcers Ulcers, ingesting
Scale Abtsenciz c|>f and painful allow solidand | liquids is the only Parente;g:_/ enteral -
Scale Symptomatology symptomatology liquid feeding possibility nutrition
Ulcers or irregular Ulcers with S%Lcrignzvéhz
Scale Intact mucosa Erythema pseudo- bleeding to small bleeding and Death
NCI membranes traumas hecrosis

Source: Research data.

The Common toxicity criteria of the National Cancer
Institute - NCI?® also evaluates the MO according to its
severity, and represents one of the most widely used scales for
oncology centers. In degree 0 the mucosa is intact; degree 1 is
manifested as erythema; degree 2 evolves to irregular ulcers
or pseudo membranes; in degree 3, ulcers manifest and there
may be bleeding with small trauma; in degree 4, ulcers present
spontaneous bleeding and necrosis, and degree 5, death (Chart
1).

Pain and difficulty in feeding are obviously constant
before the OM signs, which makes it necessary to change the
feeding to a diet, preferably liquid and pasty, or even with the
aid of a nasogastric tube. As radiotherapy treatment evolves,
oral lesions may worsen, which makes patient nutrition
impossible, and with this the need to change the treatment
plan or even the interruption until the signs improvement?.

In a retrospective study carried out by Zhenhao et al 2,
whose objective was to investigate the main risk factors
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associated with radio-induced OM in cancer patients in the
head and neck region, it was possible to observe that all patients
(n=80) showed some degree of mucositis, 69% developed
degree 2 and 3 of OM according to the Radiotherapy and
Oncology scale Group (RTOG), which includes the presence
of lesions associated with moderate to severe pain, with the
need for potent analgesics. Smoking and radiation dose were
the factors that contributed most to the potentiation of the
mucositis clinical profile.

Low-power laser therapy acts on cell bio stimulation that
promotes analgesic, anti-inflammatory and healing effects. In
addition, it has the protective function in the buccal tissues,
especially in the salivary glands'?. In a study carried out by
Oton-Leite et al.’, 60 patients who received radiotherapy in
the head and neck regions were evaluated, and were divided
into experimental and control groups. The experimental group
received low-power laser application in the oral cavity, and in
the control group, the laser light was inactive, however there
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was simulation of the application. The applications were
performed all 35 days of radiotherapy. Patients in the control
group presented more severe mucositis lesions compared to
the laser group (p>0.001), however, both groups showed some
degree of OM.

The use of natural agents for the management of several
diseases has been a prominent role in recent years due to the
numerous beneficial properties of these agents, low cost and
easy access %, The fact that OM does not present therapy that
is considered a gold standard, several natural agents have
been studied for this purpose, such as Aloe Vera?, honey
28 propolis® and chamomile®. However, more research is
needed to prove the real effectiveness of these agents.

CHO et al.8, in a systematic review with meta-analysis,
observed that the preventive administration of honey in
patients who received radiotherapy in head and neck regions
was beneficial, since there was a reduction in the incidence
from moderate to severe OM, in addition to the ability to
reduce bacterial colonization. Despite the positive effects,
these results need to be seen with caution, since there are few
studies that address this therapy, with more research needed to
determine efficacy.

According to De Mendonca®®, propolis may be used
as an auxiliary method for the prevention and reduction
of symptoms caused by OM, due to its ability to present
antimicrobial activity, besides being anti-inflammatory and
healing. The wide effectiveness allows its use in all degrees of
this oral manifestation.

Carl and Emrich®evaluated 98 patients, of whom 20
received radiotherapy at the head and neck regions. Protocol
of oral care was used based on the use of Kamillosan® oral
rinse, which was prepared from the chamomile flower. Patients
were instructed to mix 10-15 drops of Kamillosan® liquid in
100 ml of water and rinse vigorously at least three times a day.
The results showed that there was a delay in the appearance
of radio-induced OM, in addition to less aggressive lesions in
patients who used this natural agent. No toxicity, unpleasant
taste or irritation was observed. Despite the chamomile
positive results, due to the insufficient number of articles that
address the use of chamomile in irradiated patients, further
studies are necessary to prove the efficacy of this agent, as
well as other natural products, such as honey, propolis and
aloe Vera.

According to Ahmadi?’, Aloe Vera has immunomodulatory,

anti-inflammatory, healing properties and stimulates the

increase in collagen formation. In addition to being used
to prevent this condition, the oral rinse may be used as an
alternative method to treat radiotherapy-induced OM in the
head and neck region, in addition to reducing oral candidiasis.

The Multinational Association for Supportive Care
of Cancer and International Society of Oral Oncology
(MASCC)/OO0IS) address the main guidelines for clinical
practice with MO prevention and treatment measures.
Among the recommendations, care with oral hygienization is
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highlighted for all types of malignant neoplasms, by brushing
twice a day; use of low-power laser on the red wavelength
for the prevention of radio-induced OM; systemic and topical
morphine (oral 2% morphine rinse) for the control of painful
symptoms caused by mucositis and zinc supplementation
for patients with malignant neoplasms in the head and neck
region submitted to radiotherapy, since this compound has an
antioxidant effect®,

2.3.2 Xerostomia and Hyposalivation

Saliva is a mixed fluid produced by the major and minor
salivary glands. Among its main functions are cleaning,
mouth humidification, speech aid, food swallowing, and
buffer capacity, maintaining a balanced pH. Xerostomia
is the subjective sensation of dryness of mouth, whereas
hyposalivation represents the qualitative decrease in salivary
flow, which may be due to changes in health status, nutritional,
emotional, metabolic, locoregional radiotherapy, local factors
such as decreased mastication, smoking, oral breathing or
drug use, such as diuretics, antidepressants, hypoglycemic
agents, antihypertensive and antiallergic drugs L.

Usually, the patient presents a reduction in salivary flow
and the saliva remnant is thick or foamy in the form of threads.
The tongue dorsum is frequently cracked with atrophied
filiform papillae, dry mucosa, cracked lips and mouth angle
with fissures. Patients with salivary gland disorders are also
more likely to develop candidiasis, and when these changes
occur due to radiotherapy, it is common to develop caries in
the cervical or root region®.

Xerostomia and hyposalivation are complications
that usually manifest in an acute manner during radiation
treatment, and that can remain after the radiotherapy treatment
completion. As a result of these side effects, the patient’s
quality of life is impaired, and even usual practices, such as
eating and speaking, cause discomfort3,

Among the treatments and prevention measures are
the diet change through the prioritization of cold foods and
suspension of those spicy and with hardened consistency,
use anti-xerostomia dentifrice containing salivary enzymes,
such as lactoperoxidase, glucose oxy and lysozyme, to
hygienize the oral cavity. Salivary stimulators such as sugar-
free chewing gum, based on xylitol or sorbitol, also play
an important role in reducing this sign®34. Transcutaneous
electrical nervous stimulation has already been shown to
be effective as an auxiliary method for reducing xerostomia
and improving salivary flow when used concomitantly with
radiotherapy treatment®.

Low-intensity laser therapy acts satisfactorily in the
salivary glands stimulation in irradiated patients at the head
and neck region'*%®. Palma et al.®, carried out a prospective
study with 29 patients, all of whom reported xerostomia
after the radiotherapy treatment. A total of 24 low intensity
laser sessions were performed in the parotid, submandibular
and sublingual glands twice a week for three consecutive
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months. The patients were evaluated with stimulated and
non-stimulated sialometry in the first and last session of the
laser therapy. The results showed that there was a significant
increase in salivary production and pH after laser treatment,
with a positive impact and improvement in the quality of life
of these patients.

Pereira et al*evaluated 12 patients submitted to
radiotherapy at the head and neck region and all of them
presented xerostomia complaints. Sialometry was performed
and the patients used pilocarpine, which is a parasympathetic
agent that stimulates salivary flow, in the form of a 10 mg tablet,
3 times a day. A total of four patients reported improvement
in salivation with the use of pilocarpine, with a positive result
in salivary tests; another 4 reported improvement in salivation
with the use of medication, but without improvement of the
results in salivary tests. Of the 12 patients, three of them had
side effects, but without the need to interrupt the treatment,
but four of them had significant effects and interrupted
the treatment. The results indicate the positive effect of
pilocarpine, however, in the presence of comorbidities, its use
requires caution. Accordingly, Lalla et al.®°, through MASCC-
ISOO, reports that the use of pilocarpine may be beneficial in
patients receiving radiotherapy for head and neck cancer and
presenting hyposalivation.

2.3.3 Dysgeusia

Dysgeusia is an abnormal persistent taste alteration,
produced by a systemic disorder that affects more than one
third of the patients under radiotherapy treatment at the head
and neck region. Modified taste is one of the main symptoms
affecting these patients. Dysgeusia, as well as dysphagia,
xerostomia and hyposalivation, are acute and also late
manifestations of radiotherapy treatment®=°,

Cancer patients may develop dysgeusia due to a number
of factors, to which OM can be cited, which causes a direct
lesion to the mucosa, radiotherapy, which damages the cells
responsible for the gustative reception and makes evident the
sensation of metallic and bitter flavors, drugs that directly
influence taste and odor receptors, nutritional deficiency, poor
nutrient absorption, salivary gland disorders, opportunistic
infections, and zinc deficiency®,

A descriptive cohort study carried out with 22 patients with
head and neck cancer showed that all the patients presented
dysgeusia after radiotherapy treatment, and 72.2% with total
loss of taste. Bitter and salty flavors were the most affected,
while sweet and sour were reported less frequently*.

In these patients, awareness of the need to eat is important
so that there is no malnutrition, since psychological and
emotional factors influence feeding. It is also important to
encourage the consumption of pleasant foods, change the
consistency of foods according to acceptance, make them
liquid if necessary, fragment the diet from six to eight meals
a day, prepare pleasant and colorful dishes visually, guide
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them to remember the flavors of food before eating them and
prefer the strongest flavors. In addition, studies show that zinc
administration contributes to taste improvements*2#,

2.3.4 Dysphagia

Deglutition is a process that the displacement of saliva,
liquids or foods occurs from the oral cavity that passes
through the pharynx, esophagus, to the stomach, and keeps the
individuals nourished and hydrated. When there is a change
in swallowing, it may trigger dehydration, malnutrition, entry
of food into the airways, or even death. Dysphagia can be
described as a change in the food bolus transport °.

Dysphagia may be caused by changes in the oral cavity or
structures such as esophageal sphincter, drugs for radiotherapy
treatment, in addition to procedures such as orotracheal
intubation, tracheostomy, gastroesophageal reflux disease*.

Before the radiotherapy treatment, patients with head and
neck cancer present dysphagia as a common consequence,
to whom it is possible to observe high rates of malnutrition
due to the difficulty feeding, since radiotherapy atrophies the
muscles of the region®¢,

Chavoni, Silva and Ramos*’, carried out a study with 54
patients, of whom 38 presented cancer in the pharynx region
and oral cavity in an advanced stage. All of them developed
dysphagia with consequent weight loss. Similarly, in a study
by Bishop et al.l, with a similar population of oncologic
patients, 60% presented dysphagia as one of the most common
consequences, below only the OM.

Cancer patients may have varied nutritional needs
depending on the activity of the disease, type and location
of the tumor, and need weight gain. Since dysphagia makes
swallowing difficult, it is necessary to make the patient aware
that it is essential to feed, to modify the food consistency in
cases of difficulty when ingesting solids, to fractionate the diet,
to guide them to avoid hard and dry foods with predilection
to the most moistened ones, ingested liquids along with meals
to facilitate chewing and swallowing, keep the headboard
high, and in cases that make oral feeding impossible, methods
such as the use of nasoenteral, nasogastric probes, or even
parenteral route can be used. The muscles that are part of
swallowing can be rehabilitated by exercises and maneuvers
that provide improved strength and coordination. The use
of oral supplementation of high-quality proteins should be
administered to patients who are malnourished or have low
dietary intake*®-4&,

In order to avoid these adverse effects resulting from
radiotherapy at the head and neck region, the presence of a
dental surgeon in the multidisciplinary team is of extreme
importance, due to his or her function is to prevent and treat
these effects, since they have the ability to alter or even
interrupt radiotherapy therapy, which directly affects the
quality of life of these patients, due to high morbidity and
mortality®.
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Conclusion

Radiotherapy, one of the main therapeutic modalities used

for oncologic treatment, results in devastating side effects in
the oral cavity, and the most prevalent acute manifestations in
this region are OM and salivary gland disorders, which cause
xerostomia and hyposalivation.

The main therapeutic modalities used for the management

of adverse effects present the ability to minimize the main
acute effects, improving the quality of life of cancer patients.
It is of fundamental importance to insert the dental surgeon
into the multidisciplinary team, since his or her presence in
this process will minimize these side effects.
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