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ABSTRACT

Osteoradionecrosis (ORN) is one of the most severe
oral complications after the head and neck cancer
treatment. Tooth extraction, through its traumatic
stimulation, isidentified asanimportant predisposing
factor. Indications and preventive methods for
carrying out these procedures in irradiated patients
are questioned, thus, knowledge of appropriate
protocols is essential. This article reports a case of
multiple tooth extractions in a cancer patient in
terminal stage whose preventive measures were
taken without the occurrence of complications.
Based on a literature review, this paper accounts
the possible indications of this procedure, the risk of
developing osteoradionecrosis, and the prevention
possibilities for this sequela. In addition, this report
addresses a viable oral rehabilitation alternative
after this kind of surgery by using overdenture on
the lower jaw teeth.
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RESUMO

A osteorradionecrose (ORN) é uma das complicacgoes
bucais mais graves pods-tratamento de céncer de
cabeca e pescoco, sendo a extracdo dentdria, por
meio de sua estimulacdo traumdtica, apontada
como um importante fator predisponente. As
indicacoes e métodos preventivos para a realizacdo
destes procedimentos em pacientes irradiados
sdo questionados, se tornando fundamental o
conhecimento de protocolos adequados. O presente
artigo relata um caso de exodontias multiplas em um
paciente oncoldgico em fase terminal, cujas medidas
preventivas foram realizadas, nfdo ocorrendo
desenvolvimento de complicacdes. Por meio de
revisdo de literatura, explana as possiveis indicacdes
deste procedimento, o risco de desenvolvimento de
osteorradionecrose e as possibilidades de prevencao
para esta sequela. Além disso, aborda uma alternativa
de reabilitacdo oral vidvel apds este tipo de cirurgia,
por meio de overdenture sobre dentes em mandibula.
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INTRODUCTION

C ombined radiotherapy surgery has been
one of the main therapeutic methods
for solving the head and neck cancer cases,
either as a primary therapy or together with
chemotherapy. Although this association makes
the cure and survival rates higher than the
single treatment, the patient is more prone to
side effects and orofacial complications arising
from both, surgery and radiotherapy [1,2].

Among the most frequent changes
resulting from radiation, there is xerostomia,
mucositis, taste changes, trismus, radiation
decay, and osteoradionecrosis (ORN), which is
considered the most severe oral complication
[1,3]. This sequela is characterized by the loss
of either the lining mucosa or the mouth skin
tissue with the consequent exposure of the
necrotic bone tissue [4]. Clinically, they range
from small asymptomatic bone exposures to
aggressive acute processes that can progress to
pathological fractures of the affected bone [1,4].

From the second to the fifth year after
the end of radiotherapy, the most common
factors that may cause ORN [1,5] are from
oral dental origin, among which, the traumatic
stimulation through tooth extractions is the most
relevant [3,6,7]. Its exact incidence after tooth
extractions in patients undergoing radiotherapy
is unknown, however, some authors say that
7% is the most accurate estimate [4,8], and the
risk is enhanced if chemotherapy is combined
with treatment [9,10]. Such an incidence is
due to the inappropriate way without defined
protocols according to which tooth extractions
are traditionally carried out in irradiated
patients [1,5].

Therefore, it is essential to establish
protocols for indicating tooth extractions and
preventing osteoradionecrosis, in case they
are necessary [1,4,5,11]. The aim of this study
is, thus, to report a successful clinical case in
which multiple tooth extractions have been

planned and carried out in a cancer patient
after combined radiotherapy and chemotherapy
in order to prevent ORN. And by literature
review, explain the possible indications for these
procedures which should be performed taking
into considerations various factors, not just the
condition of the tooth. In addition, it shows a
viable oral rehabilitation alternative through
overdenture on teeth.

A CASE REPORT

A 58-year-old male patient attended the
dental clinic of the State University of Maringd
with dental pain complaints. He reported being
a cigarette smoker for 40 years and an alcoholic
person for 25 years, whose consumption he had
stopped for 7 and 3 years, respectively. Diagnosed
with poorly differentiated Mucoepidermoid
Carcinoma in submandibular gland, this subject
reported having undergone a surgical treatment
with the radical neck dissection on the right
region, associated with 40 radiotherapy sessions
in a telecobaltotherapy unit (total of 7,200
cGy on the right and left cervicofacial areas
- including maxilla and mandible, and 5000
cGy in lymphatic drainages), in addition to 4
chemotherapy sessions.

The physical and radiographic
examination showed a poor oral hygiene,
dental caries, endodontic impairment, missing
teeth and hyposalivation, which generated
xerostomia. (Figure 1) An adaptation of the
oral environment was carried out by using
sanitation, neutral gel fluoride application, and
provisional restorations with glass ionomer
cement in the impaired elements. The patient
refused to use artificial saliva, thus, he was
advised to increase his daily water consumption.
After three months, there was a progression
of caries, particularly in the cervical anterior
lower teeth (Figure 2), clinically characterized
by a yellow-brownish and asymptomatic color.
The diagnosis of radiation decay was obtained,
and gingivectomies were planned to enable
restorations and keep the teeth.
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Figure 1- Initial panoramic radiograph.

Figure 2 - Periapical radiographs showing radiation decay of the cervical anterior lower teeth.

However, in two months, the patient
showed generalized dental pain and excessive
worsening of the disease (Figure 3.1 and 3.2), in
addition to the recurrence of cervical cancer and

metastasis to lung, pancreas, spleen, oropharynx
and heart. In view of such a poor cancer
prognosis of a year of life, there was urgency in
accomplishing the dental procedures to initiate
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Figure 3 - a) Intra-oral image of the patient b) Panoramic
radiograph showing dental patient’s condition

the chemotherapy. Therefore, after showing the
alternative therapies and their risks, by mutual
agreement with the patient, family and dentists,
multiple tooth extractions were carried out,
with the exception of teeth 33 and 45, which
remained relatively intact, only with initial
decay. The procedure was performed under

local anesthesia in an ambulatory care setting,
with minimum trauma.

A pre-surgical medication protocol was
carried outtoincrease thelocal vascularizationand
reduce the possibility of infection and sequelae,
such as the ORN. According to the protocols
recommended in the literature [2,4,9,13] the
week previous to the procedure, Clindamycin
300mg, Pentoxifylline 400 mg and Vitamin E 1000
IU were prescribed, which remained during the
postsurgical period; there was only an exchange
of the antibiotic to Amoxicillin 500 mg because of
the gastrointestinal adverse effects experienced.
On the third day after surgery, the endodontic
therapy of the elements 33 and 45 was carried
out, which would become abutments, and, then,
the release to start the chemotherapy. During
cancer treatment, under favorable systemic
clinical conditions, the rehabilitative phase was
initiated with maxillary complete dentures and
mandibular overdenture on the remaining teeth
by using the O-ring system, which ensured a
greater stability to the prosthesis. (Figure 4) This
technique consisted in the preparation of dental
roots, molding and manufacturing of casting
metallic nucleus with spherical retainers O-ring
type, cementation of nucleus and capture of
o’rings in the prosthesis. (Figure 5)

Figure 4 - a) Prepared prosthesis; b) Prosthesis in function.
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Figure 5 - a) Casting metallic nucleus; b) Capture of o’rings.

The patient remained in weekly dental
monitoring for five months, and is still
under observation, with monthly visits while
performing weekly chemotherapy sessions.
He has painful symptoms arising from cancer
treatment, not of oral origin, without any severe
sequelae, as the ORN.

DISCUSSION

ORN is one of the most severe oral
complications after the head and neck cancer
treatment [1,2,9]. The exposure of necrotic
bone tissue is usually accompanied by other
clinical signs and symptoms, such as oral
and/or cutaneous fistulas, muscle trismus,
purulent drainage, in addition to discomfort
and masticatory difficulties [4,10]. The jaw
is the most affected region in 2-22% of the
cases, predominantly in the mandibular body
[2,4,8,14]. This incidence is justified mainly by
the scarce blood supply of this highly compact
bone [4]. Another easier explanation is the
frequency in which the jaw is included in the
radiation field [4].

Such sequelae might occur spontaneously
or may be trauma-induced. Its main predisposing
factors are the presence of poor oral hygiene,
periodontal disease, dentoalveolar abscess,
extensive caries, anatomical site of the tumor,

habits that irritate the oral mucosa, such as
alcohol and tobacco consumption; and the
traumatic stimulation due to the irritation
because of prosthesis or tooth extraction
[3,6,7,15]. Therefore, the decision to carry out
tooth extractions in irradiated patients should
be based on several factors, such as the type
of treatment, radiation area, tumor prognosis
[5,16] and knowledge of the radiation dose,
since at doses lower than 60 Gy the risk is
minimal [2,4,14].

Similarly, the dental condition of the
patient should be considered [5,6]. The patients
with the following conditions should undergo
extractions: teeth with a poor prognosis due to
advanced carious lesions, with a questionable
pulp status or advanced symptomatic pulpal
involvement; periodontal disease especially with
advanced bone loss, residual root tips not fully
covered by the alveolar bone, and a high risk
for radiation caries [5,6,17]. With the exception
of periodontal disease, all the other conditions
were observed in the present patient, thus, the
procedure was largely indicated.

The first method to prevent -either
future tooth extractions or ORN should
occur previously to the beginning of the
oncotherapy, by performing an adaptation of
the oral environment in order to decrease the
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infection [1,3,6,12,18]. In the present case, this
adjustment was carried out, however, caries
eventually evolved, largely compromising the
tooth structure and oral health.

Lack of motivation might also lead to
a decision to extract questionable teeth. An
unmotivated patient does not make the hygiene
required for dental maintenance, which may
cause infections, increasing, thus, the risk
of ORN [5,12,19]. This was an important
factor considered in this case, since the poor
oral hygiene of the patient was worsened by
hyposalivation. The quality of life of the patient
is another fact to be respected, and the dental
treatment plan should be determined by the
circumstances in which the patient is at each
moment [20]. The dental conduct in view of a
patient with a poor prognosis may be limited
to improving the comfort by extracting the
symptomatic teeth with active infection and
simple prosthetic rehabilitation [20].

It is important to remember that the
adverse effects potentiated by the combined
chemotherapy and radiotherapy [2,10] result
from the decrease in local and systemic defense,
and the consequent increased susceptibility
to infections [11,21,22]. Therefore, a surgical
procedure should be carried out at least one
week before the start of chemotherapy so that
nearly 2 weeks of healing are allowed before
the decrease of white blood cell levels, which,
depending on the oncotherapy regimen, usually
occurs between 7 to 14 days after its beginning
[11,23]. Following this recommendation, the
surgery was carried out 10 days prior to the start
of chemotherapy, and intraoperative care was
taken by addressing a minimal trauma approach
[4,24,25] with an emphasis on preserving the
periosteal integrity, an important vascularization
site, especially in affected tissues [4,26].

In case the extraction is the decision made,
other actions should be employed to prevent
ORN development, and antibiotic prophylaxis
is an important method used. This is the most
common initiative to prevent infections in

compromised tissues; penicillin and clindamycin
being the most used antimicrobials [4,27]. Due
to its easy administration, availability and wide
acceptance among surgeons and patients, this
approach has been relevant for planning and
carrying out extractions in irradiated patients
[4,27]. In the present case, Clindamycin 300 mg
was the antibiotic used for 7 days because of its
increased tissue diffusion capacity. However, it
was changed to Amoxicillin 500 mg for 7 days
post surgical procedure due to gastrointestinal
side effects shown.

New therapeutic regimens have been
developed, for example, the combined
pentoxifylline and tocopherol therapy, which
has been proven to be effective either in the
prevention or treatment of ORN [2,4,9,10,13].
Pentoxifylline, derived from methylxanthine,
increases the erythrocytes flexibility, dilates the
blood vessels, and decreases the potential for
platelet aggregation and thrombus formation,
improving, thus, the blood flow, and reducing
its viscosity [2,9,10,13]. The endogenous
tocopherol has the function of eliminating
reactive oxygen species generated during
oxidative stress, and partially inhibiting TGF-[31
and the procollagen gene expression, reducing,
thus, the fibrosis [2,9,13,28]. These drugs, when
used alone, are not able to reverse the fibrosis
development, but when combined, they act
synergistically and have a potent anti-fibrotic
action, which reduces the fibro-atrophic changes
in the tissues, and improve wound healing, by
stimulating defective osteoblasts [9,13]. In the
present case, the protocol recommended in
literature was followed, with the prescription
of Pentoxifylline 400 mg twice a day, and
Tocopherol 1,000 UI (Vitamin E) once a day for
8 weeks, starting one week before the procedure
[2,4,9,13,28,29].

With regard to the oral rehabilitation
after multiple tooth extractions, there are
broad possibilities. The treatment by installing
implants is described in the literature,
however, because of the high risk of developing
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osteoradionecrosis in irradiated patients
[30], the lower osseointegration capacity in
patients under chemotherapy [31], and the
high cost, the use of this technique should be
carefully evaluated [30,32]. The production of
conventional denturesis another more commonly
used method. Its main advantage is that if
the denture is well suited, it is less traumatic,
and the masticatory forces are distributed
around the rim [33]. However, it has the
disadvantage of not fitting properly on the bone
rim, which is significantly resorbed, especially
in the mandibular region [32]. Therefore, the
production of overdenture prostheses on teeth
is a possibility of rehabilitation in this area. This
technique provides a reduced bone resorption,
the maintenance of both the periodontal
ligament and proprioception; and the possibility
of using retentive systems for the prosthesis,
improving, thus, their retention and stability,
consequently generating a greater satisfaction
to the patient [32,34]. In the present case, a
maxillary complete denture was made, as well
as a mandibular overdenture on teeth 33 and
45 by using the O-ring system which provided
a greater retention degree, a better stability
for the prosthetic device and a more effective
distribution of stress, providing a lower risk of
trauma to the mandibular rim and favoring the
nutrition of the patient.

CONCLUSION

Radiotherapy causes sequelae to the
patient, which are enhanced if combined with
chemotherapy. Osteoradionecrosis is considered
the most severe complication, and it is mainly
stimulated by trauma, such as tooth extractions.
Therefore, the decision to carry out tooth
extractions in cancer patients should consider
not only their dental condition, but also other
factors such as their prognosis and associated
symptoms, in order to ensure better quality
of life to the patient. Thus, despite the ORN
present as a rare sequel, its consequences are
disastrous for the patient. Therefore, despite the
satisfactory outcome of this clinical case does

not encourage professionals to widely treat their
patients with extractions after full oncological
treatment, but emphasizes the importance
of professionals to be prepared if they are in
rare and special situations such as this, which
decision-making should be made after careful
analysis of the general condition of the patient.
In case this procedure is necessary, preventive
measures that have proven to be effective against
ORN should be taken with the use of medical
protocols with antibiotics, pentoxifylline and
tocopherol, and an atraumatic approach at the
time of extraction. The prosthetic rehabilitation
should also be taken into account; and the
production of overdenture prostheses on teeth
is a viable option.
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