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A comprehensive oral and dental screening should be part of the pre-treatment workup of patients with cancer,
especially those who have head and neck tumors. This screening needs to be performed by a Prosthodontist who is
familiar with the pathologic process of disease and the type of treatment being rendered; and who comprehends the
morbidities associated with eradicating malignancy. Oftentimes, this is a specially trained prosthodontist. Accord-
ing to WHO statistics, individuals living in the Indian subcontinent have the highest prevalence of oral and upper
aero-digestive tract malignancies. The afflicted may develop oral complications of cancer treatment, especially from
systemic chemotherapy and head and neck radiation therapy. The trend toward people maintaining their teeth
longer, coupled with the rising age of the population, suggest that dentists may frequently be treating patients with
cancer and should be informed about the aspects of oncologic care that will affect oral health. Unfortunately
however, when the cancer curricula of dental schools was investigated, it was found that deficits in “oncologic
dentistry” education included failure to provide practical clinical oncology experience in diagnosis, the decision-
making process, referral procedures, management of oral complications of cancer therapy, maxillofacial rehabilita-
tion; and psychosocial training in oncology. This article is intended as a primer for prosthodontists, most of whom
undoubtedly will need to deal with cancer patients. It is suggested that the prosthodontic curriculum in India include
all aspects of “oncologic dentistry.”
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WHAT IS “ONCOLOGIC DENTISTRY"? gist, in which all necessary dental treatment will

be completed.[!]

The “oncologic dentist” is responsible for:

1. Assuring that the oral cavity is prepared to reduce
potential untoward effects of cancer treatment;

2. Educating the cancer patient as to the possible short-
and long-term complications, no matter what anti-
cancer therapies are used;

3. Training the cancer patient in oral hygiene meth-
ods and therapeutics needed to preserve oral health;

4. Where necessary, producing intra-oral shields and
positioners for radiation therapy;

5. Provision of services to correct surgical defects con-
sequent to cancer treatment (often requiring special
training in prosthodontics); and

6. Long term follow-up, evaluation and treatment of
the cancer patient for complications of therapy -
always with an eye to the possibility of lesion re-
currence.["*6-101 The prosthodontist/oncologic den-
tist should provide timeline for the head and neck
surgeon, medical oncologist and radiation oncolo-

The prosthodontist/oncologic dentist plays an im-
portant role in the prevention, stabilization and treat-
ment of oral and dental problems that can compro-
mise the cancer patient’s health and quality of life
during and after the cancer treatment. Moizan et al
sent a questionnaire to 164 practitioners caring for
head and neck cancer patients and evaluated dental
treatments and related ethical considerations.['!] The
absence of a dental consultation was considered a
serious problem that could reduce the patient’s pre-
ventive care and prosthetic rehabilitation, thereby re-
ducing the quality of life for these patients.

The frequency of oral cancer as a percentage of all
cancers, varies tremendously among different geo-
graphic regions. The oral sites affected also vary. In
India the percentage can be one-third or more, whereas
in the United States and Europe, oral cancer repre-
sents approximately 3 to 5% of all cancers. Oral can-
cers found in the US and European populations are
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most frequent on the lower lip, due to solar radiation
and floor of the mouth, or upper aero-digestive tract
through smoking. Lesions of the cheek mucosa are
more common in persons from India, perhaps due in
part, to the habit of chewing betel nut combined with
tobacco and slaked lime. [Figure 1] illustrates typical
clinical features of fairly advanced oral squamous cell
carcinomas. Approximately 85% of all upper aero-di-
gestive tract malignancies are squamous cell carcino-
mas.

Radiology is a major tool in the hands of the pros-
thodontist/oncologic dentist [Figure 2]. In addition to
sometimes providing the first evidence of maxillofa-
cial cancer, a panoramic radiograph provides a valu-
able overview of the baseline conditions of the teeth
and jaws. This baseline can help in pre-therapy dental
treatment planning and also acts as a source of com-
parison for subsequent radiographs made during post-
therapy dental and jaw evaluations. Of particular
concern are dental infections that can be exacerbated
during therapy and occasionally may produce osteo-
radionecrosis. The prosthodontist/oncologic dentist
also needs to look out for tumor recurrences, meta-
static lesions and new primary tumors that might occur
following cancer treatment.[!?]

CANCER THERAPY EFFECTS ON ORAL TISSUES

Radiation therapy and chemotherapy are particularly
effective in destroying rapidly dividing cells, hence
they have value in cancer treatment.!'3 The tissues of
the oral mucosa, the salivary glands and blood vessels
can be damaged as the result of such therapies. Head
and neck cancer patients often experience unwanted
oral effects that have both short and long-term impli-
cations.

Oral mucositis

Oral mucositis is a common side- effect of radiation
and certain chemotherapy agents [Figure 3]. Luglie et
al made a longitudinal evaluation of 30 patients un-
dergoing antineoplastic chemotherapy.!**! 5-fluoruracil
was always involved. The study lasted one year. The
research subjects underwent professional oral hygiene,
were educated in home oral hygiene and were pre-
scribed antibacterial rinses. The control group of 33
patients was not provided supplemental dental ser-
vices. Visible plaque and gingival bleeding were taken
from each patient and the state of the mucosa was
evaluated according to the WHO recommendations.
The values of the bleeding and plaque indices were
considerably diminished between the first and the last
visit, in nearly all the patients; the incidence of oral
mucositis in the treated group was 20%, while in the
control group it was 66%. It was concluded that pro-

fessional and home oral hygiene and the use of anti-
bacterial rinses can reduce the incidence of oral mu-
cositis, as a side effect of chemotherapy.[']

Xerostomia and radiation caries

Xerostomia, commonly called “dry mouth,” is not
infrequent among patients who have been treated with
head and neck radiation therapy.['’! It may also be a
complication of certain medications and of connective
tissue or immunological disorders (e.g., Sjogren’s syn-
drome). Xerostomia from Radiation therapy often is
associated with a reduction in salivary flow. Compli-
cations of xerostomia include increased dental caries
experience — “radiation caries,” candidiasis and diffi-
culty with the use of removable dentures.['l Remedies
for xerostomia usually are palliative. There may also
be impedance of speech and swallowing.

Periodontal disease

Marques and Dib studied periodontal changes in
patients undergoing head and neck radiation
therapy.'! Clinical periodontal parameters (probing
depth, clinical attachment level, gingival recession,
plaque index and bleeding on probing) were assessed
on 27 patients, before and 6 to 8 months following
radiation therapy. The greatest changes occurred in
clinical attachment level: overall, 70% of the patients
showed a loss, with 92% of these having loss in the
mandible. Attachment loss was directly related to the
field of radiation and was greater when the jaws were
actually included in the irradiated area. It was con-
cluded that periodontal status should be evaluated
prior to and following radiation therapy in the oral
and maxillofacial region, to help ensure that periodontal
health is maintained in oncology patients.

The infected periodontium can act as a focus for
systemic infection in cancer patients suffering neutro-
penia as a result of high-dose chemotherapy.['”] Raber-
Durlacher et al concluded that assessment of a patient’s
periodontal condition before the onset of profound
neutropenia is critical to the diagnosis and the man-
agement of potentially life-threatening infections.!!”]

Osteonecrosis

Late complications such as osteoradionecrosis, are
attributed to radiation therapy!'82%! [Figure 4]. The long-
term problems largely arise from blood vessel damage,
essentially endarteritis obliterans and reducing tissue
vascularity [Figure 5].

The interpretation of data derived from particular
series can be difficult, due to the different scoring
methods and classification systems used for the evalu-
ation of post-radiation bone damage.['”! The incidence
of osteoradionecrosis in head and neck cancer pa-
tients managed with radiation therapy varies widely
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Figure 1: Clinical features of advanced oral squamous cell carcinoma.
A. Buccal mucosa — note the mixed leuoplakia and erythroplakia (white
and red patches) in this case; B. Gingival carcinoma

Figure 2: Panoramic radiographs from patients having advanced
oral cancer with secondary invasion of the mandible. Note the
“saucerization” of the upper surface of the left side of the mandible in
both of these cases. Both cases also show “floating teeth” where
supporting bone has been resorbed. Case B shows invasion of the
mandibular canal.

Figure 3: Post-irradiation keratitis and mucositis

in the literature from 0.4% to 56%.!"] Although osteo-
radionecrosis occurs typically in the first three years
after radiation therapy, patients probably remain at
indefinite risk. Factors that may be associated with the
risk of osteoradionecrosis include treatment-related
variables such as radiation therapy dose, field size
and volume of the mandible irradiated with a high
dose; patient-related variables such as periodontitis,
pre-irradiation bone surgery, oral hygiene, alcohol and
tobacco abuse and dental extraction following radia-
tion therapy and tumor-related factors such as lesion
size and lesion proximity to bone.

Figure 4: “Radiation caries” can result from reduced salivary flow
and discomfort in tooth brushing due to mucositis (A). Necrotic bone
sequestration is an ominous sign of osteoradionecrosis post-radiation
to the jaws (C-D).

Figure 5: Vascular changes are key to post-irradiation complications.
The normal and immediately post-irradiated endothelial cell linings of
a rabbit artery are illustrated in the scanning electron micrographs, A
and B respectively. Long term changes are luminal narrowing due to
endarteritis obliterans (C) — H and E stained histologic slide.
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In a recent study, the incidence of osteoradionecrosis
of the jaws after irradiation using modern three-di-
mensional planning as well as hyperfractionation or
moderately accelerated irradiation, was evaluated and
compared with the incidence in earlier times.?!] Studer
et al reviewed the records of 268 head and neck cancer
patients irradiated with a dose to the mandible of at
least 60 Gy. All patients had computerized dose cal-
culation with isodose charts. The long-term cumula-
tive incidence of osteoradionecrosis needing mandibular
resection after conventional fractionation was 6.2%
(60-66.6 Gy target dose) or 20.1% (> 66.6-72 Gy); 6.6%
after hyperfractionated irradiation with a target dose
72-78.8 Gy; no case after concomitant boost irradia-
tion according to the MD Anderson regime with a
dose of 63.9-70.5 Gy; and 17+% (small patient num-
ber) after 6 x 2 Gy/week or 7 x 1.8 Gy/week and a
total target dose of 66-72 Gy. Comparison of the inci-
dence of osteoradionecrosis during the period 1980-90
with the following period 1990-98, showed a decrease
in risk to approximately 5% using modern three-di-
mensional techniques as well as hyperfractionation,
or moderately accelerated fractionation.?!l

Oh et al conducted a chart review in an attempt to
establish whether unerupted third molars should be
removed or left in place, in patients requiring radia-
tion therapy for cancer.[??l Patients were divided into
2 groups on the basis of pre-irradiation extraction.
Group 1 comprised patients who had impacted third
molars extracted before radiation therapy (n = 55).
Group 2, comprised patients in whom impacted third
molars were left in place (n = 38). Before radiation
therapy, 99 impacted third molars were extracted from
the 55 patients in Group 1, while 55 impacted third
molars were left in place in the 38 patients in Group
2. Only 4 patients (2 from Group 1 and 2 from Group
2) subsequently developed osteoradionectosis and so,
no notable difference in the incidence of
osteoradionectosis could be attributed to prophylactic
removal of unerupted third molars prior to radiation
therapy. Sulaiman et al investigated irradiated head
and neck patients to evaluate those patients who de-
veloped osteoradionecrosis through dental extraction.[*!
1,194 patients with a history of radiation to the head
and neck, treated at Memorial Sloan-Kettering, were
reviewed. Of these patients, 187 had subsequent den-
tal extractions and only four of these developed osteo-
radionecrosis. It could be concluded that healthy teeth
should be retained in patients undergoing radiation
therapy.

Osteonecrosis is not only a complication of radiation
therapy; it can also occur with certain chemotherapeu-
tic regimens.[?*l Ruggiero et al reported that long-term
use of bisphosphonates, widely used in the manage-
ment of metastatic disease to the bone and in the treat-

ment of osteoporosis, can also result in osteonecrosis.
The necrosis detected is otherwise typical of osteora-
dionecrosis. Sixty three patients were identified with
refractory osteomyelitis and a history of chronic
bisphosphonate therapy (56 had received intravenous
bisphosphonates for at least one year and seven pa-
tients were on chronic oral bisphosphonate therapy).?*!
The typical presentation was either a nonhealing ex-
traction socket, or an exposed jawbone refractory to
conservative debridement and antibiotic therapy. The
biopsy showed no evidence of metastatic disease. The
majority of the patients required surgical removal of
the necrotic bone. In view of the widespread use of
chronic bisphosphonate therapy, the observation of
an associated risk of osteonecrosis of the jaw should
alert practitioners to monitor for this potential compli-
cation. Early diagnosis might reduce morbidity result-
ing from advanced destructive lesions of the jawbone.
Periodic panoramic radiography is warranted in such
patients.

Local application of high concentrations of fluoride
gel, as well as good oral hygiene are the most appro-
priate measures to implement, for prevention of dental
caries and other complications in patients treated by
radiation or chemotherapy.[®?! Pasquier et al carried
out a systematic review on the peer-reviewed litera-
ture concerning the use of hyperbaric oxygen therapy
in the treatment of radiation-induced lesions.'8! They
concluded that, while more controlled randomized trials
are needed, the level of evidence supports use of hy-
perbaric oxygen therapy for treatment of osteoradion-
ecrosis and in prevention of osteoradionecrosis after
dental extractions. A parallel systematic review, con-
cluded that there is a lack of reliable clinical evidence
for or against the therapeutic use of hyperbaric oxy-
gen for irradiated dental implant patients.[*°]

CHILDHOOD THERAPY

While childhood malignancies are comparatively
uncommon, they do occur. Treatment for malignan-
cies, in childhood — particularly if radiation therapy is
employed — can affect growth and development. Ra-
diation to the jaws during the period of tooth forma-
tion, though comparatively rare these days, can lead
to hypodontia and teeth with stunted roots.

Oguz et al investigated the late effects of chemotherapy
treatment for childhood non-Hodgkin’s lymphomas,
on oral health and dental development.[?”l Thirty-six
long-term survivors were included in this study and
36 volunteers with similar age and sex distribution
served as controls. Both groups underwent a complete
oral and dental examination for decayed, missing and
filled teeth and surfaces, gingival and periodontal health,
according to standard periodontal and plaque indi-
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ces, enamel defects and discolorations, root malforma-
tions, eruption status, agenesis, premature apexifications
and microdontia. Non-Hodgkin’s lymphoma patients
had significantly higher plaque index, more enamel
discolorations and root malformations than did the
controls, oral and dental disturbances that may be
attributed to the chemotherapy regimens. It should be
noted that patients with Non-Hodgkin’s lymphoma
sometimes receive limited (mantle field) head and neck
radiation.

DENTALRESTORATIONS AFFECTING RADIATION
THERAPY PLANNING AND APPLICATION

Fuller et al studied dose effects of metallic dental
alloys during head and neck irradiation with inten-
sity modulated radiation therapy (IMRT), for base of
tongue squamous cell carcinoma.?®! Significant CT
artifact was induced by metallic alloy and non-remov-
able dental restorations in both the mandible and
maxilla. Simultaneously with IMRT, thermolumines-
cent dosimeters (TLDs) were placed in the oral cavity.
After a series of three treatments, the data from the
TLDs and software calculations were analyzed. Analy-
sis of mean in vivo TLD dosimetry revealed that dif-
ferentials from software predicted dose calculation that
fell within acceptable dose variation limits. IMRT dose
calculation software proved to be a relatively accurate
predictor of dose attenuation and augmentation, due
to dental alloys within the treatment volume, as mea-
sured by intra-oral thermoluminescent dosimetry.

Dental outcomes

Allison et al studied the relationship between dental
status and health-related quality of life in upper aero-
digestive tract cancer patients.*’) The investigation
aimed to investigate the hypothesis, that dental status
is a predictor of quality of life. A cross-sectional study
design was used with a sample of 188 subjects. Data
were collected on socio-demographic, disease, treat-
ment and dental status. Linear multiple regression
analysis was used to determine those variables with
a significant independent association with quality of
life. Two multivariate models were developed, each
containing age, gender, employment status, cancer site
and disease stage, plus either the dental status cat-
egory “partially dentate with no prosthesis” (F-value
=7.31; P < 0.0001; 12 = 0.20) predicting a significantly
worse health- related life quality, or the dental status
category “edentulous with prostheses” (F-value = 7.56;
P < 0.0001; r2 = 0.20), predicting a significantly better
quality of life. Furthermore, the “partially dentate with
no prosthesis” group reported significantly more “prob-
lems with their teeth” (ANOVA, P = 0.0004), signifi-
cantly more “trouble eating” (ANOVA, P = 0.024) and

significantly more “trouble enjoying their meals”
(ANOVA, P = 0.01). The results of this study indicate
that dental status has an important effect on health-
related quality of life in post-therapeutic upper aero-
digestive tract cancer patients.

Many head and neck cancer patients are treated with
high-dose radiation therapy to the oral cavity and
surrounding structures. Significant side effects occur
in both the acute phase and in the long term. A dedi-
cated multidisciplinary team of medical and radiation
oncologist, head and neck surgeon, rosthodontist/
oncologic dentist, dietician, physical therapist, social
worker and in some instances, plastic surgeon and
psychologist, is needed to provide the optimal sup-
portive care for these patients.’’] Osseointegrated
implants used in the rehabilitation of patients who
have undergone head and neck surgery, have pro-
vided a reliable means of retaining intraoral and extraoral
prostheses.['l With close communication between the
head and neck surgeon and the prosthodontist/onco-
logic dentist and careful patient selection, optimized
outcomes are more likely.

The techniques to fabricate intraoral radiation shields/
positioners and care for xerostomia, will be discussed
in an article to follow.
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