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Oral complications in patients receiving head and neck radiation
therapy: a literature review

Complicacoes bucais em pacientes expostos a radioterapia de cabeca e pescoco
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ABSTRACT

Oral cancer is a relatively common disease worldwide and its incidence rate has increased over the years. In Brazil, thousands of new cases
emerge and the dental surgeon is the professional who diagnoses, prevents, intervenes in and instructs patients in regard to the disease, its
treatment and related complications. There is no current form of systemic treatment able to destroy abnormal cells without causing harm or
death to normal cells. Surgery combined with radiation is one of the most common treatments for malignant tumors in the head and neck. This
modality of treatment has resulted in high rates of cure and survival. There are, however, severe side effects, causing morbidities and reducing
patients’ quality of life. Hence, this study’s aim was to perform a literature review addressing the main complications arising form radiation
therapy while emphasizing the conduct of dental surgeons in the face of these changes.

Indexing terms: Head and neck neoplasms. Mucositis. Radiation therapy.

RESUMO

O cancer bucal ¢ uma doenca relativamente comum a nivel mundial e que vem aumentando a sua incidéncia ao longo dos anos. No Brasil,
milhares de novos casos surgem e o cirurgido-dentista é o profissional que precisa estar preparado para diagnosticar, prevenir, intervir e orientar
os pacientes quanto a doenca, seu tratamento e as complicacdes inerentes ao mesmo. Néao existe, atualmente, uma forma de tratamento
sistémico para o cancer que tenha a capacidade de destruir as células alteradas, sem causar dado ou a morte das células normais. A cirurgia
combinada com a radioterapia é uma das formas mais comuns para tratamento dos tumores malignos de cabeca e pescoco. Essa modalidade de
tratamento tem obtido altos indices de cura e sobrevida aos pacientes, porém, os efeitos colaterais existentes sdo graves e capazes de provocar
morbidade aos pacientes, diminuindo a sua qualidade de vida. Desse modo, o objetivo do trabalho é realizar uma revisao de literatura sobre
as principais complicagbes decorrentes do tratamento radioterapico, enfatizando a conduta do cirurgido-dentista frente a estas alteracoes.

Termos de indexagao: Neoplasias de cabega e pescoco. Mucosite. Radioterapia.

INTRODUCTION

Oral cancer has been a major focus of interest
among researchers from the health field because, if not
diagnosed until an advanced stage, it can lead to high
rates of morbidity or even be fatal'.

The National Cancer Institute (INCA) estimated
576,000 new cases of cancer in Brazil in 2014. According
to the INCA, cancer in the oral cavity accounts for 11.54%
of cancer in men. It is the 5" most frequent cancer among
men and the 12" most frequent cancer among women,
i.e., itaccounts for 3.92% of cancer cases among women?.

Because a high percentage of these cancer
patients are diagnosed in advanced stages, the treatment
is increasingly invasive, including surgery, radiation therapy,
or chemotherapy applied in isolation or in association with

other treatment, depending on the tumor’s site, histological
degree, clinical stage, and the patient’s physical condition.
Neville et al.3 state no systemic treatment for
cancer is currently available with the ability to destroy
tumor cells without causing the death of at least some
normal cells. According to Ramos et al.#, surgery combined
with radiation therapy has been one of the most common
treatments for advanced head and neck malignant tumors.
Although this therapeutic modality has obtained high levels
of cure and greater survival, its side effects are quite severe.
Approximately 60% of the patients receive
radiation therapy to treat head and neck cancer and most
receive the combined therapy so that the development of
a series of changes is expected to affect the oral cavity®.
Treatment with radiation is based on the principle
of cytotoxicity against malignant cells and is more effective
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during cell mitosis and nonspecific to all cells exposed
to radiation. As a consequence, non-neoplastic cells
exposed to radiation are subjected to destruction, a fact
that limits the dosage to be used in cancer therapy®. The
main side effects of radiation therapy applied to the oral
cavity are dermatitis, mucositis, loss of taste, xerostomia,
osteoradionecrosis, trismus, candidiasis, and radiation
cavities, among others.

This study’s aim was to perform a literature review
regarding oral changes accruing from radiation therapy,
emphasizing the procedures used by dental surgeons to
respond to such changes.

LITERATURE REVIEW

When radiation therapy and/or chemotherapy
are prescribed to treat head and neck cancer, the patient
has to undergo a stomatological assessment in order to
prevent complications caused by the treatment. Patients
also need to be aware that undesirable effects may arise’.

Prior to radiation therapy, the dental surgeon
should ask the responsible physician for information
regarding the tumor’s diagnosis, stage that it is in, the
patient’s health status, site, dosage, and duration of the
radiation therapy’?. The patient also needs to undergo
detailed clinical assessment involving intra- and extra-oral
structures, in addition to radiographic exams to diagnose
potential changes.

Having all this information at hand, the dental
surgeon can establish, together with the remaining
professionals involved in the treatment, the ideal therapy
to eliminate any infectious disease in the oral cavity and
keep it healthy'™. Proper preparation of the oral cavity
must be initiated at least two or three weeks prior to
the radiation therapy’s initiation to enable elimination of
infection and traumatic elements, reduce microbial activity
and emphasize orientations regarding oral hygiene to the
patient.

According to Ragghianti et al.°, the intervention
in this initial phase involves Radiology, Dentistry,
Prosthodontics, Endodontics, Periodontics and Oral and
Maxillofacial Surgery. Rough and sharp edges on the teeth
or existing restorations are polished and the extraction of
any teeth with a doubtful prognosis should be made at
least 14 days before the start of radiation therapy, using
antibiotics from the day before surgery until the end of
healing. All procedures should be designed to avoid all
trauma, with the least possible damage to soft and bone
tissues in order to promote rapid and complete healing™"".
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The side effects of anti-cancer therapy range from
mild discomfort and malaise to the development of new
neoplasia. For this reason, the patient’s motivation is one
of the most important variables; there is no one more
necessary and important in preventive programs than the
patient her/himself°.

The main role of the dental surgeon during the
time radiation therapy is being administered is to minimize
immediate and mediate effects, alleviating undesirable
side effects. The main side effects arising from anti-cancer
treatment under the scope of dentistry include:

Mucositis

Mucositis is the most common and first reaction
arising from the cancer treatment. Sciubba & Goldenberg'
describe it as an inflammation of the oral mucosa resulting
from chemotherapy or ionizing radiation.

The prevalence of oral mucositis resulting from
radiation is 36% to 100% of patients'. During radiation
therapy, the first symptoms of mucositis appear with
a dosage of radiation equivalent to 1000 cGY, which
generally occurs in the first week of treatment®'4.

Clinically, mucositis initially manifests as a rash
in the oral mucosa, however, it often progresses to skin
loss and ulceration. Ulcers are typically covered by a white
pseudomembrane. Lesions last from 2 to 4 weeks and tend
to regress after radiation therapy'. The most frequent
symptoms include pain, dysphagia, and odynophagia,
resulting in anorexia and difficulty speaking. Pain is usually
intense and sometimes uninterrupted'®.

According to Epstein & Schubert'’, pain associated
with mucositis depends on the degree of tissue damage,
sensitivity of the nervous receptors, and the production
of mediators of inflammation and pain. Some authors
note that mucositis is more accentuated among patients
without good oral hygiene practices. In these cases, the
action of opportunistic viruses, fungi, and, generally gram-
negative bacteria, aggravate even more damage caused
to the mucosa, worsening the risk of pain and necrosis.
Other factors that influence how severe mucositis will be
are dosage of radiation, dosage and type of chemotherapy
drugs, the patient’s overall health condition, and the use of
local irritants such as alcohol, tobacco, and spicy foods'®2°.

Many substances, such as oral steroids, vitamin
E, and oral glutamine supplements, are being tested
to prevent and treat oral mucositis?’??. The palliative
treatment consists of topical analgesics, mouthwash
with chlorhexidine to reduce the risk of infection, and
mouthwash with benzydamine hydrochloride to alleviate



pain, or systemic analgesics’®. The use of low-power
laser therapy has been efficacious in controlling mucositis
symptoms. Studies conducted by Arora et al.”* report that
laser treatment applied prophylactically during radiation
therapy may reduce the severity of oral mucositis. It
promotes the release of prostaglandins, which enables
anti-inflammatory action, and promotes the release of
endorphins that help to control the pain?3. The effects of
mucositis only regress after irradiation ceases but they do
not leave sequelae.

Dermatitis

According to Neville et al? acute radiation
dermatitis in the areas where radiation is applied is common
and varies according to the intensity of the treatment.
Moderate radiation causes erythema and edema, combined
with skin loss and ulcers. When it becomes chronic, it is
characterized by bright, atrophic, necrotic areas, with
telangiectasia, disappearance of follicular structures,
or ulcers. Patients must provide good care for the skin,
keeping it well-hydrated and use sun protection to avoid
even more damage.

Loss of taste

Also called hypogeusia. Taste buds are very sensitive
to radiation, especially fungiform and circumvallate
papillae, thus, patients may partially or totally lose taste
during radiation therapy. Change of taste is a direct effect
of radiation on the taste corpuscles and changes in saliva,
with a decrease of 50% in the perception of bitter and
acid tastes'. Loss of taste associated with pain, dysphagia,
hyposalivation and depression lead to loss of pleasure in
eating, loss of appetite, and malnutrition?*-2°,

Hypogeusia can be perceived two weeks after
radiation therapy. In most cases, cells regenerate within 4
months after treatment, though it may be permanent in
some cases. Other patients may experience dysgeusia, i.e.,
changed taste, which may be recovered with the use of
zinc supplements?.

Hyposialia

Hyposialia, which results in xerostomia (dry mouth),
is a common and persistent complication arising from head
and neck radiation therapy. It consists of decreased saliva
secretion and usually initiates after a dosage from 1,000
to 2,000 cGY, which corresponds to the second week of
treatment®. The prevalence of xerostomia among patients
with head and neck cancer who had major salivary glands
involved in the area of radiation is from 94% to 100%".
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Salivary hypofunction is directly related to the
dosage of radiation and also to the quantity of salivary
gland tissue irradiated. Silverman®* clarifies that the
exposure of major salivary glands to the beam of ionizing
radiation may induce fibrosis, acinar atrophy, and gland
cell necrosis. Obviously, the higher the dosage of radiation,
the worse the prognosis for xerostomia, though palliative
procedures may minimize symptoms. According to Neville
et al.3, changes start to occur one week after the beginning
of the treatment, with a marked decrease in salivary flow.

Residual saliva becomes viscous and has less
lubrication power due to a decrease in the amount of
mucin. There is also a marked decrease in pH, which
means saliva becomes more acid due to changes in the
concentration of calcium, sodium and bicarbonates'. This
change in saliva and salivary flow can favor increased
accumulation of bacterial plague and the development of
xerostomia-related caries, also called “radiation caries”?.

Alteration in oral microbiota is very significant
when glands undergo changes, mainly occurring as an
exchange of non-cariogenic microorganisms for cariogenic
microorganisms, predominantly Streptococus mutans and
Lactobacilos. Additionally, the population of Actinomyces
naeslundi, associated with periodontal disease and root
caries, increases after radiation?®. Therefore, we highlight
the importance of controlling bacterial plaque through
proper oral hygiene.

Additionally, hyposalivation predisposes patients
to opportunistic infections both due to a lack of lubrication,
which lowers resistance to fungi of the gender Candida,
and a lack of amylase and immunoglobulin A, which
increases one’s susceptibility to bacterial infection®27-28,

Lesions caused by Candida albicans in the
oral mucosa manifest as a coating or patches of white
slough that reveal a reddish base if removed. Patients
with xerostomia may experience a widespread burning
sensation in the mouth, and discomfort and redness in
the apex of the tongue. To avoid opportunistic infections
such as candidiasis, the patient must use mouthwash with
chlorhexidine at 0.2% or 0.1% in aqueous solution’.

The management of patients with candidiasis
includes frequent use of mouthwash with hydrogen
peroxide or the use of topical antifungals such as nystatin,
ketoconazole, and chlorhexidine'®. Chlorhexidine should
be used at least 30 minutes before or after the use of any
antifungal to ensure its effectiveness.

The normal salivary function of patients who
undergo radiation tends to return from 2 to 6 months
or up to one year after the radiation therapy ceases. lt,
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however, may take from 1 to 2 years or never return to
normal levels if the parotid glands are involved'?°.

Frequent use of mouthwash or sips of water and
also sugar-free gums help to partially control radiation-
induced xerostomia. A flexible solution for the treatment of
xerostomia would be the use of salivary glands stimulators,
such as pilocarpine at 2%, or saliva substitutes or artificial
saliva, which are palliative substances that alleviate
discomfort caused by xerostomia'?.

Pilocarpine is an agent that stimulates the salivary
glands and has been suggested to reduce damage to glands
during radiation therapy®. Pilocarpine hydrochloride has
been effective in stimulating saliva production in some
patients, though it is only efficient if the glands present
some residual functioning?'.

Foods rich in ascorbic acid, malic or citric acid
stimulate the glands to increase salivary flow; acidity,
however, may harm oral tissues, aggravate mucositis and
demineralize teeth®.

Radiation caries

Radiation caries (rampant caries) is an alteration
that develops after radiation therapy and is characterized
by rapid development and onset is generally on the tooth’s
cervical region. It develops much faster than conventional
caries, as it reaches the dentin within a month, whereas
tooth decay takes one year, on average, in non-irradiated
patients'.

Most authors believe that radiation caries
results from indirect effects of radiation on teeth such
as diminished salivary flow, change in the chemical
composition of saliva, and the development of cariogenic
microorganisms'>. Additionally, hyposalivation is always
accompanied by a change in eating habits. Doughy foods
rich in carbohydrates are more frequently consumed,
which favors the development of caries'3?.

Some authors, such as Lopes et al., Salvajoli et al.”
and Silverman?4, however, state that radiation caries may
be a result not only of radiation therapy’s indirect effects,
but also of direct effects on the teeth. These changes
would mainly occur on the odontoblasts, reducing the
production of reaction dentin. These authors also add that
direct irradiation on the teeth may change their organic
and inorganic components and, somehow, in a not very
explicit manner, make them susceptible to decalcification.

Clinically, the teeth acquire a brittle appearance
and enamel chips, easily detaching from them, a situation
that is observed approximately three months after the
radiation therapy ceases'.

398

RGO, Rev Gatch Odontol, Porto Alegre, v.62, n.4, p. 395-400, out./dez., 2014

Oral hygiene must be very strict, including regular
visits to the dentist for examination, prophylaxis and use of
fluoride, in addition to care performed at home'. Topical
fluoride applied daily, either as a mouthwash or in the
form of neutral gel (sodium fluoride at 1%), is extremely
effective. If a carious lesion settles in, its removal and
restoration should be performed immediately due to their
rapid progression. If it has already destroyed the entire
crown and compromised the pulp, endodontic treatment
must be implemented to obliterate the duct, leaving the
root “buried” in the cavity. Hence, endodontic treatment
is important because it controls pain and enables aesthetic
and functional recovery of teeth afterwards and prevents
osteoradionecrosis, which is beneficial in avoiding tooth
extractions-34,

Osteoradionecrosis

Osteoradionecrosis (bone death) is the most severe
and undesirable complication resulting from radiation
therapy applied to treat head and neck cancer. It usually
manifests from 2 to 3 years after the treament' and its
incidence ranges from 1% to 37.5%"2.

Its pathogenesis is related to the formation of
hypovascular-hypocellular-hypoxic tissue resulting from
irradiation", with consequent spontaneous or traumatic
disruption of the oral mucosal barrier, resulting in a non-
healing process. Bone cells and vascularization may be
irreversibly damaged and, in many cases, devitalized bone
fragments generate bone sequestration3>3¢,

The anatomical site most frequently affected is the
mandible because it presents a more compact and dense
bone structure and a lower intake of blood flow compared
to the jaw’?’. The risk is greater among patients with
natural dentition and in cases in which teeth are considered
treatable but then need to be removed after the therapy.

Clinically, osteoradionecrosis is characterized by
exposure of necrotic bone tissue associated with signs and
symptoms such as paraesthesia, anesthesia, and secondary
infection and the formation of fistula, with a progressive
destruction of bone and the development of pathological
fractures®. An ill-defined radiolucent image without
sclerotic margins can be observed in X-rays. Radiopaque
images can be seen when there is formation of bone
sequestration’.

Treatment of osteoradionecrosis consists of surgical
intervention, debridement, and wound care, antibiotic
therapy, and hyperbaric oxygenation. If osteoradionecrosis
is diagnosed early, local debridement and treatment with
antibiotics may succeed'. Resection of the necrotic bone



and hyperbaric oxygen are, however, indicated among
patients whose disease has already established'. Teeth
in poor condition, bone trauma, periodontal disease,
combined chemotherapy (systemic immunosuppression),
and extractions are risk factors for osteoradionecrosis and,
for this reason, should be avoided whenever possible’.
Additionally, a proper diet that avoids alcohol and tobacco
contributes to the prevention of osteoradionecrosis’®.

Trismus

Trismus  (lockjaw) is a relatively common
complication after irradiation of head and neck cancer. It
arises from hypovascularization and fibrosis of the muscle
tissue, manifesting from 3 to 6 months after radiation
therapy®®®. According to Wang et al.®8, the muscles
affected by trismus during cancer treatment are the
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