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Abstract

Treatment of head and neck cancer with radiotherapy
and/or chemotherapy can cause oral damage. Long-
term treatment can damage the salivary glands, the
oral mucosa, and the maxilla, leading to altered pro-
duction of saliva and to multiple infections. These le-
sions can be prevented, limited or avoided by thorough
evaluation prior to treatment and by therapeutic follow-
up and preventive measures. The dentist must have
strong medical knowledge of the possible short-, me-
dium-, and long-term oral complications of the cancer
treatment, and must have knowledge of the protocols
for oral management of cancer patients. The availability
of a multidisciplinary medical team together with a den-
tist to attend to the patient prior to the cancer treat-
ment, as well as close communication between team
members during and after treatment, is crucial. The
aim of the present study was review the stomatological
management of head and neck cancer patients treated
with chemotherapy and radiotherapy and summarizing
current treatments, therapeutic innovation and tissue
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regeneration perspectives.
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Core tip: The aim of the present study was to conduct
a review of therapeutic advances in the prevention and
management of oral disorders in head and neck cancer
patients receiving radio- and chemotherapy. The study
focuses on possible risk factors and on the prevention of
these disorders.
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INTRODUCTION

In recent decades, an increase in the prevalence of oral
cancer has been observed in several countries. Surgery,
radiotherapy and chemotherapy continue to be the treat-
ments of choice for such cancers, and advances have been
made in minimizing their adverse effects". However, treat-
ment of cancer with radiotherapy and/or chemotherapy
can cause oral damage. Long-term treatment can damage
the salivary glands, the oral mucosa, and the maxilla, lead-
ing to altered production of saliva and to multiple infec-
tions”. The surgical treatment of oral and maxillofacial
neoplasms can lead to sequelae such as limited speech, eat-
ing disorders, alterations in the patient’s sense of taste and
smell, and changes in the patient’s physical appearancemj
Lesions of the oral cavity secondary to head and neck
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cancer treatment can be prevented, limited or avoided by
thorough evaluation prior to treatment and by therapeu-
tic follow-up and preventive measures'”.

The dentist must have strong medical knowledge and
be continuously updated on common head and neck ma-
lignant neoplasms, their clinical manifestations, therapeu-
tic alternatives, and the complications that may occur as a
result of their treatment'”,

The availability of a multidisciplinary medical team
consisting of an oncologist, a hematologist, a head and
neck surgeon, a radiologist, a physiotherapist, a speech
therapist, a social worker, and a psychologist together
with a dentist to attend to the patient prior to the cancer
treatment, as well as close communication between team
members during and after treatment, is crucial®”.

Ideally, cancer centers should provide oral health care.
However, because patients are frequently referred to the
family dentist, dentists must have basic knowledge of the
protocols for oral management of cancer patients and of
the relevant National Cancer Institute guidelines[sl.

INITIAL CONTACT WITH THE PATIENT

It is important for the dentist to join the oncology team
so that he or she is informed of the type of surgery and
radio- and/or chemotherapy the patient will receive”.

At the patient’s first visit, the dentist must perform a
complete oral health evaluation to establish an integral
oral and maxillofacial management plan before the cancer
treatment is initiated”".

The possible short-, medium- and long-term oral
complications of the cancer treatment must be explained
to the patient and to his or her close relatives'” in a
simple and didactical way, preferably through the use of
images, so that they will be able to identify problems such
as xerostomia and mucositis. Patients must be instructed
in the importance of dental follow-up care before, dur-
ing, and after chemo- and radiotherapy as a means of
preventing radiation-associated dental caries and osteo-
necrosis. The dentist must provide the patient and the
patient’s relatives with an instructional manual on oral
hygiene, diet, and measures to be followed before, during,
and after cancer treatment' ",

The primary objective of providing information to
the patient and of diagnosing and treating the patient pri-
or to cancer treatment is to eliminate or stabilize any oral
lesions that are present and to minimize the possibility of
the occurrence of local or systemic infections during or
after cancer treatment "%\

Patients often show tumor-related symptoms or dental
conditions related to an incisional biopsy or pre-surgical
therapy. These symptoms must be evaluated and correctly
diagnosed so as to differentiate tumor symptoms from
previous oral manifestations of dental caries, periodontal
disease, pulpal diseases and soft tissue conditions">'",

A detailed exploration of the head and neck region
must be performed following a preset order from external
to internal, and abnormal growth, asymmetries, and cu-
taneous lesions must be identified and evaluated. Salivary
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glands, muscles, and the temporomandibular joint must
be inspected. Palpation of submental, submandibular, and
cervical lymph nodes is important and must be followed
by an intraoral examination starting with the soft tissues,
buccal mucosa, tongue, floor of the mouth, and the hard
and soft palates. Any lesion, irritation, erosion, ulceration,
or hemorrhage must be identified, and the patient’s gen-
eral periodontal state must be evaluated as well™®,

It is essential to note the presence of caties, damaged
restorations, pulpal lesions, necrotic teeth, or apical le-
sions suggestive of a cyst or granuloma.

The clinical diagnosis is complemented by X-ray
imaging with a full set of periapical radiographs and by
orthopantomography.

PREVIOUS DENTAL TREATMENT

The essential steps of dental pre-treatment prior to an-
ticancer therapy are focused on the elimination or stabi-
lization of oral lesions and are aimed at minimizing the
presence of potential sites of infection during or after
treatment’ ",

The important goals of such pre-treatment are as
follows: (1) To eliminate any deep catrious processes that
may compromise pulp vitality during cancer treatment;
(2) To control pulp and periapical infections two weeks
before therapy to ensure tissue healing; (3) To restore or
extract any tooth that shows a periapical lesion because
such teeth can become infection sites in patients receiv-
ing chemo- and radiotherapy and hese treatments affect
the immune response; (4) To extract teeth with poor
periodontal or pulpal prognosis, such as teeth with deep
caries or deep periodontal pockets and non-vital teeth
with an expectancy of less than one year in the mouth.
The extraction should be performed as soon as possible
and at least three weeks before cancer therapy begins to
ensure that the healing process is completed before the
onset of therapy; (5) To assess the need for extraction of
teeth associated with the tumor or radiation site; (6) To
eliminate or restore sharp edges of fractured teeth to re-
duce mucosal friction or trauma that could aggravate mu-
cositis; (7) To assess the need for extraction of retained
teeth and impacted third molars that can cause pericoro-
nitis; (8) The use of pit and fissure plaque sealants on
recently erupted teeth is recommended; (9) To perform
dental hygiene and scaling to completely eliminate dental
and supra- and infra gingival tartar; (10) To inform the
patient of the need to change a cariogenic diet"” and to
suspend the consumption of alcohol, tobacco, and any
foods or substances that can damage oral structures; (11)
To evaluate the need for adjustment or removal of partial
or complete dentures or orthodontic appliances that can
cause irritation or trauma. During the cancer treatment,
dentures must be used by the patient only when eating;
and (12) To encourage the patient to maintain proper oral
hygiene and to emphasize a preventive treatment aiming
on remineralization to minimize caries formation. The
patient must be advised to: use fluoride toothpaste; brush
his/her teeth four times a day, including after every meal;

November 20, 2013 | Volume 2 | Issue 4 |



Bologna-Molina et a/. Stomatological management of oncological patients

Figure 1 Steps the dentist should follow before cancer treatment is initiated.

use topical fluoride gel daily for 5 min at bedtime; use
a calcium phosphopeptide remineralization cream; use
alcohol-free fluotide mouthwash.

The diagnostic, preventive, and therapeutic steps that
should be followed prior to cancer treatment are shown
in Figure 1.

PATIENTS UNDERGOING
RADIOTHERAPY

Conventional radiotherapy is very useful in the treatment
of oral carcinoma; however, it acts on both tumor cells
and healthy cells, producing tissue damage. Approxi-
mately 50% of malignant head and neck neoplasms are
treated with radiotherapy alone or with chemotherapy
and surgery. Radiotherapy involves the use of ionizing
radiation, which produces morphological and functional
changes in tissues and has chemical effects, included the
hydrolysis of intracellular constituents and the rupture of
DNA strands™”.

The response of tissue to radiation depends on a
variety of factors, including the received dose, the frac-
tionation dose, the nature of the radiation, the previous
condition of the irradiated tissue, the degree of cell dif-
ferentiation, cellular kinetics, cell temperature, and the tu-
mor’s sensitivity to radiation, location and oxygenation”"

ORAL COMPLICATIONS OF
RADIOTHERAPY

Complications are classified depending on their time of
appearance (immediate, medium and late side effects),
their intensity, and as reversible or irreversible. Immedi-
ate complications appear within 1 wk of treatment and
may include erythema, mucositis, dysgeusia, glossodynia,
infections (candidiasis, herpes), xerostomia, periodon-
tal disease, severe necrosis, and alopecia. Medium-term
complications appear after the third month of treatment
and may include trismus, caries, dysphagia, and dental
hypersensitivity. Late side effects appear months after the
treatment and may include osteoradionecrosis, alterations
in tooth development (agenesis, coronal hypocalcifica-
tion such as enamel hypoplasia, and root alterations such
as root shortening, eatly canal closure, and dilaceration),

K

TR
Jaishideng®

WJS | www.wjgnet.com 73

pulpal necrosis, and pain. Table 1 shows the most fre-
quent complications of radiotherapy classified by time of
appearance and prognosisizz]

Preventive measures and management of oral
complications of radiotherapy

The occurrence of oral complications of radiotherapy
(Figure 2) can be minimized by taking the following pre-
ventive actions: Educating the patient about the impor-
tance of oral hygiene and emphasizing the cessation of
toxic habits such as alcohol and tobacco consumption.
Performing professional dental cleaning including tartar
removal, root scaling and planing. Eliminating areas of
trauma resulting from ill-fitting dentures and sharp edges.
Suspending the use of mucosa-supported dentures for
15 d after radiotherapy begins; if possible, suspending
their use indefinitely or using them moderately to avoid
trauma. Protecting salivary glands and the mucosa of
areas that do not require irradiation. Performing quantita-
tive sialometry to evaluate the production of saliva after
radiation doses. Extracting compromised or severely
damaged teeth (severe periodontal disease, mobility, frac-
tures, caries). Performing conservative dental treatments
that include restorations and root canal therapy. Applying
topical fluoride before, during, and after radiation treat-
ment. Recommending the use of 0.12% chlorhexidine
mouthwashes. Applying pit and fissure sealants to re-
cently erupted premolars and molars in pediatric patients.
Modifying the cariogenic diet. The first side effects of a
cariogenic diet may become obvious after radiotherapy.

PATIENTS UNDERGOING
CHEMOTHERAPY

Chemotherapy in cancer treatment consists of the use of
cytotoxic drugs that are intended to destroy or avoid the
proliferation of tumor cells. This therapy is not selective;
it affects both tumor cells and normal cells, especially
cells that undergo rapid cell cycling for continuous re-
placement. Such cells include bone marrow cells, cells of
hair follicles, and éastrointcstinal epithelial cells, including
oral mucosal cells™.

Cisplatin, cyclophosphamide, methotrexate, bleomycin,
5-fluorouracil, and vinblastine are used most frequently in
the treatment of head and neck neoplasms™. The use of
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Table 1 Common complications of the head and neck region following radiotherapy

Complication Characteristics Time of appearance Prognosis

Erythema/ Redness/ decreased skin thickness; skin dryness due to epidermal basal cell Immediate Reversible

radiodermatitis damage

Mucositis Generalized inflammation of the oral mucosa due to basal cell damage; scaling, Immediate Reversible
mucosal ulcerations

Dysgeusia Altered taste (especially to sour and acid tastes) due to taste bud damage Immediate Reversible

Glossodynia Pain and burning sensation in the tongue due to taste bud damage and Immediate Reversible
inflammation

Candidiasis and Secondary infections resulting from loss of mucosal protection caused by Immediate Reversible

Herpes simplex mucositis and xerostomia

Xerostomia Decrease in salivary flow and dryness of the mouth caused by alterations in Immediate Irreversible at high radiation
salivary glands doses (more than 60 Gy)

Periodontal disease Inflammation of the periodontium due to augmented plaque from decreased Immediate Reversible
salivary flow

Alopecia Hair loss from hair follicle atrophy Immediate Reversible

Severe necrosis Loss of tissue, scurvy and malodorous ulcerations Immediate Irreversible

Trismus Reduced mouth opening caused by fibrosis of the muscles of mastication or of Medium-term Reversible/irreversible
the temporomandibular joint

Caries Damage to the cement-enamel junction, incisal edges and cusps caused by Medium-term Irreversible
decreased salivation

Dysphagia Difficulty swallowing food caused by oropharyngeal alterations; may be Medium-term Reversible
evidenced by malnutrition

Dental Dental sensitivity caused by radiation Medium-term Reversible

hypersensitivity

Osteoradionecrosis ~Aseptic necrosis of the irradiated bone Late Irreversible

Tooth germ Alteration in odontogenesis in pediatric patients Late Irreversible

alterations

Pulp necrosis and ~ Pulp necrosis and pain Late Irreversible

pain

these drugs may affect the basal epithelial cells that make
up the oral mucosal epithelium. When these cells are dam-
aged, the replacement of the epithelium is compromised
and scaling and ulcerations of the mucosa occur. Further-
more, xerostomia caused by salivary gland damage may
occur, with resulting alterations in the levels of saliva pro-
tectors and ageusia. A high percentage of patients present
oral infections, bleeding, or a combination of both, and
more than 50% of patients also present complications
from surgery and head and neck radiotherapy. Most pa-
tients who receive high doses of chemotherapy for head
and neck cancer develop severe mucositis”™**".

Bone marrow suppression is one of the most common
side effects of chemotherapy. It is often evident in periph-
eral blood after 10-14 d of treatment; typical signs are leu-
kopenia, neutropenia, thrombocytopenia and anemia. Hair
loss, nausea, vomiting, and palmoplantar erythrodysesthe-
sia syndrome are common. The latter is a palmoplantar et-

. . . . . 27
ythema with erosions, burning sensation, and local pam[ 1,

PATIENTS UNDERGOING
BISPHOSPHONATE TREATMENT

Bisphosphonates are a group of drugs used for the
prevention and treatment of bone resorption diseases
such as maxillofacial cancer, bone metastasis, malignant
hypercalcemia, osteoporosis, Paget’s disease, and multiple
myeloma. Their structure is based on that of pyrophos-
phate, a metabolite that regulates the precipitation and
extraction of bone minerals; similar to pyrophosphate,
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they are sensitive to hydrolysis by phosphatasesps’}o].

When bisphosphonates are incorporated into bone,
osteoclast-mediated bone resorption is prevented, and os-
teoclast apoptosis is stimulated. These drugs have affinity
for active bone replacement sites and growth platespo’m.

Bone resorption does not occur in patients under-
going bisphosphonate treatment due to inhibition by
bisphosphonates of the osteoclastic activity that normally
causes decreased bone replacement and a lack of new
bone formation. In these patients, the bone is present for
a longer period without replacement, making it prone to
chronic infections and necrosis. Bisphosphonates also
inhibit angiogenesis, leading to diminished bone vascular-
ization and induction of bone cell apoptosism’nw.

Osteonecrosis of the jaw is one of the complications
of treatment with bisphosphonates in cancer patients. It
most often occurs in the mandible and is associated with
53% of dental interventions; 48% of affected patients
show a response to treatment when the drug has been

used for a period of over eight weeks” 7,

DIAGNOSTIC CRITERIA FOR
BISPHOSPHONATE-RELATED OSTEONE-
CROSIS OF THE JAW

Treatment with bisphosphonates must be considered
in the medical history of patients with ulcerated lesions
within the jaw with bone exposure for over eight weeks,
necrotic bone, or lesions that do not heal spontaneously.
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Mucositis

 Preserve excellent oral hygiene

 Avoid irritating foods (spices, coffee, acids, alcohol, tobacco, efc.)

©0.12% chlorhexidine mouthwashes

* 2% lidocaine or 1% dyclonine hydrochloride topical anesthetics in an aqueous or viscous solution or mucoadhesive benzocaine
hydrochloride to reduce pain

* Use of epithelial protective drugs such as kaolin, magnesium hydrochloride, aluminum hydrochloride

« Conventional strong analgesics and antiinflammatory drugs

o Soft diet

¢ Hydration

« If secondary infection occurs, a culture and a cytological test must be performed, and broad-spectrum antibiotics must be used
In cases of Candlida albicans superinfection, Nystatin oral suspension should be used 4 times daily for 4 min for 4 wk in addition
to 200 mg of ketoconazole per day or 100 mg of fluconazole. A cyclovir is prescribed for Herpes simplex

Dysgeusia

¢ Zinc supplements: 110-120 mg of zinc sulfate 2 times per day
« Diet modification

Xerostomia

 Increase hydration

« Use of carboxymethyl cellulose saliva substitutes, sorbitol synthetic saliva, artificial salive
 Sialogogues with xylitol, such as gum

*5 mg pilocarpine in the morning and at night

* 2% pilocaroine droplets applied to the floor of the mouth

Osteoradionecrosis

¢ Preventive measures

¢ Avoid mucosal trauma

* Avoid dental extractions

« Irrigation with physiological salution, antibiotics

¢ Chlorhexidine mouthwashes and irrigations

* Use of hyperbaric oxygen

* Avoid the use of regional or intraligamentary anesthesia, maintain low vasoconstriction

Trismus

 Physiotherapy
¢ Muscle relaxant drugs

Caries from radiation

« Daily application of topical fluride and fluoride mouthwash
o Chlorhexidine mouthwash

» Meticulous oral hygiene with use of a soft toothbrush

« Eliminating cariogenic aiet

« Frequent dental check-ups to evaluate oral health

Pain

« Depending on the degree of pain: acetylsalicylic acid, codeine, dihydrocodeine, Tramadol

Figure 2 Treatment steps the dentist must follow in cases of oral complications in radiotherapy patients.

Additional tests such as orthopantomography and

computerized tomography scanning are recommended to B89

osteonecrosis

be taken before and after treatment to avoid or minimize

evaluate the extent of the lesion.

PREVENTIVE MEASURES IN PATIENTS
UNDERGOING BISPHOSPHONATE
TREATMENT

Once oral or intravenous treatment with bisphospho-
nates has been decided upon, preventive measures must

K
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Basic preventive measutes prior to treatment focus
on eliminating potential sites of infection and extracting
teeth with poor prognoses to minimize the risk during
therapy™”. Once treatment has begun, meticulous control
of the patient must be maintained so as to detect any sign
of osteonecrosis. Good oral hygiene with plaque con-
trol and dental cleaning, tartar removal, and periodontal
pocket treatment must also be included. Surgical proce-
dures must be minimally invasive, performed only when
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Instruct and inform the
patient about the importance
of dental care

Antibiotic therapy (amoxicillin/
clavulanic acid or clindamycin),
10to 15d.
Chlorhexidine mouthwashes

Eliminate any possible
sources of infection

Prevention before
bisphosphonate treatment

Extraction of high-risk teeth
(those with periodontal disease,
fractures, necrotic teeth, efc.)

Dental visits every 6 mo
minimum

Removal of dental plaque and
periodontal pockets

Prevention during
bisphosphonate treatment

Identify any trauma or friction
areas, with special attention to
edges of dentures

Avoid any surgical procedures

Figure 3 Preventive measures for bisphosphonate-related osteonecrosis
of the jaw.

necessaty, and include prophylactic antibiotic treatment
and the use of chlorhexidine mouthwashes.

The Figure 3 outlines the preventive measures that must
be followed before and after bisphosphonate treatment.

TREATMENT OF OSTEONECROSIS

The treatment of osteonecrosis consists of eliminating
pain, controlling bone and soft tissue infections, reducing
the progression of bone necrosis, decreasing or eliminating
possible risk factors, improving oral hygiene, and following
a specific antibiotic therapy protocol that is based on a pre-
vious culture growth and antibiogram of the exposed bone.
If possible, bisphosphonate treatment should be suspended
for 6 to 12 mo, which will allow improvement and possible
resolution of the condition. Suspension of corticosteroid
treatment is recommended when such agents are used as
coadjuvants in the maintenance treatment. When conset-
vative management fails, surgical debridement of necrotic
bone tissue with a primary tension-free closure is an option,
all with coadjuvant antibiotic prophylactic therapy“o’%w.

Treatment depends on the size and extent of the le-
sion. Figure 4 outlines the treatment protocol depending
on the extent of the lesion.

THERAPEUTIC INNOVATION AND
TISSUE REGENERATION PERSPECTIVES

Tissues injured by chemo- and radiotherapy require
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every 12 h for 1 mo

Extent of lesion: small

Direct irrigation of the
exposed surgical site with
0.12% chlorhexidine

Surgical removal of the
necrotic bone.
——— Evaluation of the suspension

Treatment for bisphosphonate-
related osteonecrosis of jaw

Extent of lesion: large

of bisphosphonate treatment
and coadjuvant corticosteroidﬂ

Figure 4 Therapeutic steps to be followed by the dentist in cases of
bisphosphonate-related osteonecrosis of the jaw.

preventive measures to minimize damage. Furthermore,
severe lesions with no possible repair require additional
therapy. In this regard, the stem cell transplant described
above is undergoing further development with the goal
of achieving the regeneration of tissue damaged by ra-
dio- ot chemotherapy.

Tissue and organ regeneration requites cells that can
regenerate and that are similar to the cells that have been
damaged, often irreversibly, by chemo- and radiotherapy.
The possibility of restoring these cells allows consider-
ation of tissue regeneration as a therapeutic option.

As the backbone of regenerative medicine, stem cells
have acquired a decisive importance; scientific research in
the field of stem cell biology has proven to be essential for
allowing a transfer from basic to therapeutic research and
generating new perspectives for clinical treatment.

Stem cells are defined as “cells that have both the
capacity to self-renew (make more stem cells by cell divi-
sion) and to differentiate into mature, specialized cells”™,
Therefore, these cells provide a source of cells that can
both generate other stem cells and form specific tissues
and organs. Their absence limits or prevents regenera-
tion.

Stem cell migration to the damaged site, as well as
stem cell transplantation, are being considered as options
in therapeutic regeneration, and currently, there are simi-
lar initiatives in radiotherapy***!. Although at an experi-
mental stage, the use of stem cells in such regeneration
is potentially a viable therapeutic alternative. As indicated
above, this approach could potentially be used to repair
lesions caused by chemotherapy.

One of the therapeutic advantages of stem cell trans-
plantation is the possibility of autologous transplantation;
this would prevent the occurrence of graft versus host
disease.

While research is progressing in this field, it must
presently be considered an experimental field that, as
such, does not permit the formation of any definitive
conclusions.
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