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Effects of Radiotherapy to the Jaws I:
The Scale of the Problem
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Abstract - Cancer care has become one of the main targets of the National Health Service in England and with
cancer patients surviving longer, it is likely that bead and neck cancer patients will make up a large proportion of
patients seen within secondary care settings in the future. The management of these patients can be very difficult for
a number of reasons. Part one of this paper attempts to highlight the major oral health problems encountered by these
patients during and after their cancer treatment and supported by the current literature. Part two of this series will
addpress the dental management of head and neck oncology patients undergoing radiotherapy with particular atten-
tion of possible improvement to current management strategies for these patients.
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INTRODUCTION

Cancer of the oral cavity related structures has a global
incidence of approximately 400,000 new cases each year!
and is on the increase®. The mortality rate is high with a
5-year survival of 60%?* The focus initially is on prompt
cancer treatment™® however after recovery, these patients
often want to return to their pre-disease appearance and
function’, indicating the importance of post-oncology reha-
bilitation in relation to quality of life. As patients survive
longer, late effects of cancer treatment and survival are
coming to light.

Surgery alone can be debilitating, and its effects can be
further exacerbated by adjunctive radiotherapy. The deox-
yribonucleic acid (DNA) of rapidly dividing cells is dam-
aged by radiotherapy leading to the failure of the normal
mechanisms of DNA repair causing cell death. This process
is increased in cancer cells because the mechanisms of DNA
repair are usually less effective and there is an increased
rate of cell turnover®. Other normal tissues that have a
high turnover (such as the oral mucosa) will be affected
in a similar manner to the cancer cells.

Radiotherapy leads to hypovascularity, hypocellularity and
hypoxia of the tissues, with a reduced capacity to remodel’.
This may increase the risk of infection and necrosis'™.
Mucocutaneous tissues that are irradiated show increased
vascular permeability, fibrin deposition, collagen formation
and eventually fibrosis''.  The extent to which normal
tissues are affected is dependent on the total volume ir-
radiated, the depth and intensity of the irradiation and the
total dose of irradiation. Other factors that influence the
effects of irradiation include: the fractionation schedule,
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previous surgery, genetically determined sensitivity to
radiation, smoking, alcohol and nutrition. Some patients
develop severe toxicity, which is not always predictable
at the outset'*'. Human Papilloma Virus (HPV) positive
squamous cell carcinomas (SCCs) of the oral cavity are
more sensitive to cytotoxic chemotherapy and therefore
potentially to chemo-radiotherapy® (with better outcomes
expected in comparison to HPV negative SCCs'®). How-
ever adjunctive chemotherapy can increase the general
radiosensitivity of the patient.

Restorative Dentistry is an integral part of the multidisci-
plinary care team responsible for head and neck oncology
patients. This includes treatment planning at the time or
very soon after diagnosis of oral cancer, care during surgical
phases/chemotherapy/radiotherapy, rehabilitation follow-
ing the completion of oncology treatment, and beyond®.
Numerous guidelines have discussed the importance of
timely management of head and neck oncology patients
by a multidisciplinary team, including a dentist with suit-
able training®>.

In an idealistic care pathway (Figure 1) for head and
neck cancer patients, the first definitive treatment may
include curative or palliative radiotherapy. If so, during
the thirty-one days from making the decision to treat to
the first definitive oncology treatment, radiotherapy plan-
ning and concurrent dental risk assessment and treatment
must take place. It has been shown that only 11-20% of
this group of patients do not need dental treatment prior
to radiotherapy?#.

THE PROBLEM

Difficult dilemmas exist when proposing treatment plans
for patients about to undergo radiotherapy, especially when
end goals are to prevent future dental problems. These
patients present with a number of dental issues such as
retained roots, periodontally involved teeth, carious teeth,
teeth that have been endodontically treated and sound
teeth in the potential radiation field. Although it is obvious
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Figure 1. Ideal head and neck cancer care pathway.

that diseased teeth require treatment or extraction, what
should be done with sound teeth in the radiation field and
endodontically treated teeth exhibiting no obvious signs
of infection at the time of assessment, is less clear. The
question is do all patients undergoing radiotherapy suffer
from increased dental complications during and following
radiotherapy? If so, can a blanket protocol be applied?

It is very difficult to predict both the type and severity of
the patients’ reactions to radiotherapy. The effects may be
dose and frequency dependent®* which may be relatively
straightforward to investigate. However, the effects may
also be related to the patient’s genetic ability to repair
and recover following such treatment, which is likely to
be more difficult and costly to study. TNM staging may
additionally have an effect on dental management, for
example, local tumour resections may be organ sparing
with a better prognosis, warranting maintaining teeth to
improve the quality of life of the patient.

Oral management of head and neck oncology patients is
challenging and multifaceted due to a number of treatment
related complications including: mucositis, reduced sali-
vary gland function, taste loss, reduced tongue movement,
difficulties with speech and swallowing, radiation caries,
scarring leading to trismus, and the potential for osteoradi-
onecrosis following radiotherapy®3!. Any one of these and
facial disfigurement can have a significant impact on the
patients’ quality of life?* 7. Worst still a number of these
complications are seen in the same patient. Frequently,
patients are overwhelmed by the difficulties encountered
during the recovery and rehabilitative period. It is not
always easy to prepare patients for these eventualities or
the fact that some effects may be life long.
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It is worth remembering the psychological upheaval pa-
tients experience from the initial time of diagnosis, through
surgery and radiotherapy and then ultimately coming to
terms with the outcome of treatment. Patients need to
take on board that they may never be the same as they
were before the cancer diagnosis and this can be difficult
to convey. This end position may be at variance with pre-
conceived ideals they had hoped for. Conversations with
these patients have highlighted to the authors the patient
concerns regarding recurrence of the disease, function as
a ‘normal’ person and desire for psychological support
during this vulnerable time. These concerns may not be
limited to patients, but also their families, friends, carers
and dependents.

MUCOSITIS, LOSS OF TASTE, HYPOSALI-
VATION AND RADIATION CARIES

A variety of side effects of radiotherapy lead to deteriora-
tion of the dentition. Mucositis is often transient and can
begin after the first week of radiotherapy persisting for 2-3
weeks following completion of radiotherapy®. Patients
may experience pain, burning and discomfort as a result.
This is caused due to the thinning of the epithelium, dila-
tation of the vasculature with inflammation and oedema
of the submucosa™®.

Radiotherapy affects salivary gland function, which can be
reduced by 50-60% within the first week of radiotherapy
and then reduced to 20% of normal salivary gland function
at 5-6weeks of radiotherapy®. Minor salivary glands have
greater resistance to radiotherapy and ability to recover
than parotid glands™. The effect on salivary glands can
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be acute and transient, or delayed and lifelong following
radiotherapy.  Variations in severity occur from patient
to patient® 3,

In partially or fully edentulous patients, the lack of salivary
lubrication may render dental prostheses difficult or impos-
sible to tolerate. It must be borne in mind that salivary
lubrication is also required for speech, chewing and swal-
lowing comfortably which will all affect the wellbeing of
the individual. The saliva is often thick with a low PH and
increased salivary sediment®*. Some recovery may occur
in the first five years following radiotherapy completion;
however there may never be a return to normal function®.
Gomez et al (2011) found that a mean parotid dose of more
than 26Gy was predictive of subsequent dental caries when
intensity-modulated radiation therapy (IMRT) was used®!.

Radiation caries can develop suddenly with fast progression
to decoronation of the teeth. Possible reasons may be a
reduction in pH of the oral environment from 7.0 to 5.0
post-radiotherapy, a lowered salivary buffering capacity,
a hampered remineralisation capacity, a reduced salivary
flow rate, a change in the oral microflora to more cari-
ogenic bacteria and alteration of the diet. Throughout
radiotherapy the feeding can be via a nasogastric (NG)
tube, a percutaneous endoscopic gastrostomy (PEG) tube
or oral. If feeding is not oral, patients and carers may
neglect brushing the teeth® %, Radiation can have an
effect on the micro hardness of dentine (reducing its ability
to act as a shock absorber). The disruption of the dentine
enamel junctions and obliteration of the dentine tubules
is also possible. This can lead to fracture and loss of the
enamel* . The loss of the protective salivary layer may
result in hypersensitivity of the teeth, worsened if the
protective layer of enamel is also lost. This may prevent
patients from carrying out oral hygiene regimes®. A
number of patients can go on to develop radiation caries
despite best efforts with a preventative regime?. Caries
therefore, may be inevitable, especially in patients with
low compliance to maintaining good oral hygiene, or
using topical fluoride applications®: . Compounded by
mucositis, xerostomia and areas of plaque induced gingival
inflammation a certain number of patients may be highly
resistant to addressing the initial stages of plaque control
due to the discomfort caused when brushing, especially
as it comes at a time when they may be physically and
emotionally drained.

Wang et al (2008) reported on caries rates in a retrospective
case series, where 181 patients were observed before and
after linear accelerator based radiotherapy to the head and
neck (follow up of 3-12months, 54% lost to follow up).
Patients received either 1.23% acidulated phosphate sodium
fluoride (APF) or 2% sodium fluoride (NaF) in custom trays
daily for 4 minutes. The mean number of carious lesions
was significantly higher during and post-radiotherapy
(7.18 +/- 7.10) compared to pre-radiotherapy (2.45 +/-
2.85)%. Jham et al found that 11% of patients (12 of 109)
observed in a retrospective case series developed radiation
caries with a mean development time of 1.38 years post-
radiotherapy®. Schuurhuis et al (2011) reported that 13
of 80 (16%) patients with oral cavity and oropharyngeal
cancer, developed one or more carious lesions within 2
years following radiotherapy (all were advised the topical
application of 1% sodium fluoride in custom trays)*.

The patients general well being, as well as their physical
ability to move their shoulder following neck dissection,
and to move their hand following a radial forearm free flap
may also affect their ability to perform good oral hygiene.
If family members or carers are aiding with brushing, there
may be a reluctance to perform effective oral hygiene when
the patient is clearly in discomfort.

During the acute phases of radiation-induced mucositis,
taste disturbances and/or xerostomia can occur; relief may
be sought with strongly flavoured sugary drinks (such as
frequent sips of strong lemon squash, sweet tea) and/
or lozenges. If these contain fermentable sugars, caries
can progress quickly due to the hyposalivation and the
diminished capacity for any remaining saliva to neutralise
acids. Combined with a reluctance to use toothpastes and
fluoride rinses due to their uncomfortable feeling, the car-
ies can progress at an alarming rate (Figure 2). Long-term
dental maintenance may also be affected by hyposaliva-
tion/altered oral flora (increased cariogenic bacteria and
fungal infections®") and those patients who have ignored,
forgotten or not received advice regarding caries prevention
in the dry mouth may be at particular risk as they may not
realise the long term effects.

Radiation caries often involves smooth surfaces including
cusp tips and incisal edges, with circumferential spread
of caries around the gingival margins, which can lead to
decoronation of the tooth. Restoration of teeth with radia-
tion caries can be difficult and unpredictable. De Moor et
al reported on a prospective cohort study placing Glass
Tonomer Cement (GIC) restorations, Resin Modified Glass
Tonomer Cement (RMGIC) restorations and composite res-
torations in 35 patients (with concurrent use of 1% NaF gel
in custom trays daily, loss to follow up of 8 patients at 24
months). The restorations were placed an equal number
of times in anterior, middle and posterior tooth positions.
Failure rates were higher with conventional GIC, followed
by RMGIC and then composite (cumulative failures of
96%, 77% and 48% respectively)*. Therefore restoration
of radiation caries with adhesive systems is not always
predictable but composite restorations may be the better
of existing materials.

There is little in the literature regarding the number of
irradiated teeth that develop apical areas. Schuurhuis et
al (2011) found that 10% of patients developed apical ar-
eas as seen on radiographs post-irradiation, which were
not present at the time of pre-irradiation assessment™.
Although the presence of a radiographic periapical area
may be a good indicator of periapical pathosis, a lack of
a radiographic periapical area is not a good indicator of

Figure 2. Deterioration of the dentition following radiotherapy.
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health especially in mandibular molars and the palatal
roots of upper molars®» >, The lesion must break the
bony cortex to be visible on radiographs and large lesions
within cancellous bone may not be seen on radiographs®
51, The fate of decoronated teeth is not known and in the
authors experience some appear to be associated with
profound pulpal sclerosis. Pulpal pain may be less severe
due to decreased vascularity and increased fibrosis within
the pulp following radiotherapy?®'.

PERIODONTAL DISEASE

The loss of teeth may not always be as a result of the
deterioration of the coronal portion of the teeth, but due
to the breakdown of the periodontal architecture. In an
observational prospective cohort study of 10 patients who
received external beam radiation (4550-6000¢cGy) to uni-
lateral fields (some with additional surgery or interstitial
radiation), 86 teeth were left in situ within a high radiation
dose area and 144 teeth outside high radiation dose areas.
Sodium fluoride gel in customs trays was suggested for
those with a dry mouth. During the follow up time of
3.25-10.75yrs, more teeth needed extraction due to peri-
odontal disease in the irradiated region (mean total attach-
ment loss of 2.81mm) compared to non-irradiated regions
(mean total attachment loss of 1.43mm)®. Breakdown
of the periodontal support may be as a result of poor
oral hygiene or potential direct effects of radiotherapy on
the periodontium. A change in the oral flora following
radiotherapy, in favour of periodontal pathogens has not
been demonstrated™.

Schuurhuis et al (2011) reported periodontal pocket pro-
gression in 18% of their study population following radio-
therapy, all of which occurred where there were pre-irradi-
ation pockets that were 4mm or deeper (with the majority
occurring where the pre-irradiation pocket depths were
6mm or deeper). The pre-irradiation treatment involved
a combination of extractions with or without periodontal
therapy. The radiotherapy began before reassessment fol-
lowing periodontal treatment™®. Therefore the outcome of
the periodontal treatment could not be assessed prior to
commencing radiotherapy as a minimum of one to three
months is recommended following periodontal treatment
before re-probing, to allow undisturbed healing®. There
is the possibility that radiotherapy interfered with healing
following periodontal treatment or that the periodontal
treatment was unsuccessful in the first instance. If this was
known prior to radiotherapy, the tooth may have been ex-
tracted instead of remaining within the radiotherapy field.

TRISMUS AND REDUCTION OF ORAL
APERTURE SIZE

The ability to treat post-radiotherapy dental complica-
tions is directly affected by the access into the oral cavity.
Limited mouth opening hampers access. The reported
incidence of trismus in head and neck cancer patients var-
ies from 5% to 38%, with the definition of trismus varying
from a mouth opening of 18mm to a mouth opening of
40mm* . The normal range of mouth opening may vary
from 40mm to 60mm? .

Median mouth opening has been associated with clini-
cal tumour stage: Tis/T1-2 resulted in mouth opening of
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35mm and T3-4 resulted in mouth opening of 24mm. Ra-
diotherapy reduced median mouth opening with a mouth
opening of 27mm in those who received radiotherapy
compared with a mouth opening 38mm in those who did
not receive radiotherapy.  The type of primary surgery
also affected median mouth opening: primary closure/
laser/split skin graft lead to a mean mouth opening of
38mm, soft tissue flaps lead to a mean mouth opening of
30mm, and composite flaps lead to a mean mouth open-
ing of 24mm?*. However linear regression methods failed
to find radiotherapy or tumour staging as predictors of
mouth opening®. Tumours in the region of the mouth
opening musculature and radiation to the temporoman-
dibular joints (TMJs) or muscles of mastication can affect
mouth opening”. An observational prospective cohort
study on 58 patients, measuring mouth opening before
and after radiotherapy to the jaws (0-6830cGy to the TM]Js
and pterygoid muscles) showed that the maximum verti-
cal dimension reduced with increasing dose to TMJ and
pterygoids. Radiation to the TMJs and/or pterygoid muscles
reduced mouth opening by 18% (s.d. 17% and follow up of
6-12 months)*’. Mandibular ‘dysfunction’ scores increased
with increasing radiation dose to pterygoid muscles but
not to the TMJs?.

A large tumour in the posterior oral cavity requiring surgery
and radiotherapy, with masticatory muscles in the irradiated
field is likely to cause some trismus®’. Tumour invasion of
particular sites (e.g. the medial pterygoid muscle) can in
itself restrict mouth opening. Scarring of the skin and lips
following surgery and/or radiotherapy can also restrict the
oral aperture (Figure 3). Patients may suffer from progres-
sive trismus 4-5 years post-radiotherapy® **. Reduction of
beyond 24mm mean even soft foods cannot be chewed?.

When mouth opening is limited, it is not surprising that
patients trying to maintain good oral hygiene encounter
difficulties. Treatment of the teeth may be impossible and
the options are to allow the teeth to disintegrate or extract
the offending teeth. Trismus has particular pertinence to
restorative dentistry as is can make treatment of posterior
teeth (or even premolars) very difficult if not impossible
especially if the patient has a marked Angle’s class 2 divi-
sion II malocclusion (deep overbite as shown in Figure
4). What may be a small area of caries in a molar, which
would normally be amenable to simple restoration, can

Figure 3. Reduced mouth opening
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Figure 4a — 4d. In patients with a deep overbite (Angle’s Class 2 division 2) even significant mouth opening may not neces-

sarily give good access into the oral cavity

Figure 5. Difficult to treat teeth with significant root curvature as endodon-
tic treatment can be difficult and atraumatic extraction may not be possible

become a significant technical challenge to treat safely and
effectively. If these teeth are left in situ they may lead to
infection of the bone and osteoradionecrosis (ORN). It
may be equally challenging to carry out atraumatic ex-
traction of the teeth in post-radiotherapy patients with
severely reduced opening. The potentiated risk of ORN
leaves extraction an undesirable option®. In some cases
both endodontic treatment and extraction may be equally
challenging (Figure 5).

OSTEORADIONECROSIS

ORN is perhaps the most serious of the complications,
although soft tissue necrosis can also occur following radio-

therapy™ . ORN is a late complication of radiotherapy. It
is due to inadequate repair and repopulation of the Haver-
sian bone system and vessels following radiotherapy. The
incidence of ORN following head and neck radiotherapy
varies from 0.4% to 38%. The current view is that the
incidence of ORN is reducing®. The mandible is worst
affected with a mandible to maxilla ratio of 24:1%.  The
buccal cortex of the molar and premolar regions is most
vulnerable as it is thick and avascular by nature. These
areas may receive larger doses of radiation®. The reported
risk of ORN in the mandible is variable: ranging from 5%
to 15%° %, ORN can develop at any time following radio-
therapy but 70-94% occur in the first few years following
completion of treatment, and half of these patients have
surgical resection of the mandible as a result?® *°*. ORN
will have an impact on the patient’s quality of life. The
risk of ORN is dose dependent and the doses are higher
if external beam irradiation and interstitial brachytherapy
are combined® .

Dental extractions have been thought to increase the risk of
ORN, especially if timed incorrectly®*®. There are reports
that ORN associated with post-radiation extractions require
radical resection more often than pre-radiation extractions:
45.4% vs. 11.7% in a study of 70 patients who developed
83 episodes of ORN®, There has been some evidence
to suggest that the extraction of teeth post-radiotherapy
leads to a relatively low risk of ORN development if the
exodontia is performed by experienced dentists®” and that
extractions undertaken during radiotherapy are detrimental
due to the potential increased risk of ORN®.  Others have
found that the rates of ORN in those who underwent dental
extractions prior to radiotherapy and post-radiotherapy are
not markedly different®. It is very difficult to associate the
ORN with dental extractions alone as not all patients who
undergo extractions in the irradiated fields develop ORN.
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Figure 6 is a summary of the finding relating to extractions
and ORN. Of 53 studies looking at dental outcomes in
head and neck cancer patients, 27 studies described in
some detail the proportion of cases of ORN attributed to
a variety of dental issues. As can be seen the rates of
ORN related to dental extractions can be as high as 1 in
5 patients, however ORN due to caries, periodontitis and
apical pathology or ORN due to other non dental reasons
can also be high. The studies are heterogeneous, dating
from 1972-2011 with marked variation in:

e patient characteristics

e  pre-operative dental status

* smoking status

e alcohol status

* mode and dose of radiotherapy

* adjunctive surgery and chemotherapy

* extractions protocol (antibiotic cover, post operative
antibiotic regimes, hyperbaric oxygen therapy, use of
local anaesthesia without adrenaline, alveolotomies,
primary closure and healing time from extractions to
radiotherapy and after radiotherapy to extractions)

* decision making regarding the state of teeth to be
left in situ vs. those to be extracted pre-radiotherapy

*  maintenance of the dentition with various fluoride
application protocols

¢ the definition of ORN.

It is difficult to be definite about the causes of ORN using the
currently available literature. General trends are that ORN
occurs in those with poor oral hygiene, bone loss of >60% &
periodontal pockets >5mm>* %7, Increase in dose of radiation
and mode of radiation increases the risk of ORN with the vast
majority of ORN cases occurring spontaneously or related to
tumour regression® %777 Tumour surgery, chemotherapy,
‘inadequate’ dental assessments, nutrition, smoking and al-
cohol status are possible predisposing factors™.

Curi et al (1997) found that there were two peaks in the
onset of ORN following radiotherapy: the first peak was

within the first 12 months thought to be due to tumour
size and surgery, with little difference between the patients
who were given pre-radiation oral care and those that were
not (16% of ORN cases were related to factors originating
from oral and dental infections). Second peak was be-
tween 24 and 60 months. In this group 60% of ORN cases
were related to oral and dental infections with exodontias
performed by GDPs. Pre-radiotherapy oral care was said
to have an important role in preventing trauma induced
ORN during the second peak™.

Factors other than dental extractions are being linked to
the development of ORN™ #. Monnier et al (2011) found
the incidence of mandibular ORN to be 40% (at 5 years
in 73 patients), with oral cavity tumours, bone invasion,
any surgery prior to radiotherapy and ‘bone surgery’ be-
ing important risk factors for the development of ORN.
Age, sex, oral hygiene, alcohol and tobacco abuse, dental
extractions, cardiovascular risk factors, induction and/or
concomitant chemotherapy, total radiation dose, brachy-
therapy dose, and tumour stage were not significant risk
factors for ORN™. Lee et al (2009) reported on 198 patients,
13 of whom (6.6%) developed ORN and again mandibular
surgery was implicated as the most significant factor for
the development of ORN®. Schuurhuis et al (2011) found
that those patients who presented with dental infections
at the pre-radiotherapy assessment developed ORN fol-
lowing radiotherapy®. Those that did develop ORN were
mainly smokers, those with periodontal disease (pockets
deeper than 6mm) at dental screening. The periodontally
susceptible patients in their cohort were at a higher risk
of ORN, if they failed to receive ‘aggressive’ treatment for
periodontal pockets that were 6mm or deeper®. Newer
research is suggesting a genetic basis for the development
of ORN®!,

Delayed healing post radiation to the jaws is possible’ .
Extractions in an irradiated field under HBO therapy in 40
patients revealed that those who healed within 1 year of ex-
traction had completed radiotherapy on average of 3.3 years
prior to extraction. However, those that took longer than
one year to heal were an average of 0.8 years since radia-
tion®. Being edentulous for several years pre-radiotherapy
appears to have a protective effect against ORN* 7.

Range Mean
No of patients in 27 studies23. 25,49, 50,69, 71-73,75, 76, 78, 82, 93-107 39 - 2853 313

patients patients
% ORN in patients who did not have extractions (3 studies)?3.101.105 03-14% |0.8%
% ORN attributed to pre-RT extractions (17 studies) 23 49.50.69, 71,73, 93, 98-107 0-20% 4.4%
% ORN attributed to post-RT extractions (16 studies) 23 50. 72,73, 82,95, 96, 98-103, 105,107 | () - 14% 2.1%
% ORN attributed to pre & post-RT extractions (2 studies)23 50 1-1.4% 1.2%
% ORN attributed to caries, periodontitis or apical pathology (4 studies)?6.97.98.100 | 0 - 17% 4.5%
% ORN attributed to denture irritation (6 studies) 25, 98-100,106, 107 0-7% 2.5%
% ORN due to other reasons (3 studies)’ 78.94 1.6 -22% 11.3%
Total % of ORN in 27 studies?3.25.49. 50,69, 71-73,75,76, 78, 82, 93-107 0-43% 8.5%

Figure 6. Summary of published data on ORN of the jaws
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IMPLANT SURVIVAL IN IRRADIATED
PATIENTS

Dental rehabilitation post head and neck cancer treatment
can now also involve the placement of dental implants.
Dental implants placed in irradiated and grafted bone can
have a significantly lower survival rate™ %% although a
recent reviews of the available literature show that good
results have been achieved with quoted survival rates of
82% — 100% during follow up periods of 15-96 months®:
. Implants placed at the time of resection (primary im-
plant placement) may overcome some of the problems
of osseointegration in irradiated bone. Considering the
difficulty of achieving success with conventional prostho-
dontics in those left with significant oral and facial deformi-
ties following oral cancer treatment, even with a lower
survival rate, implants play an important role in oral and
facial rehabilitation. The factors related to the success of
dental implants in irradiated patients has been summarised
by Dholam et al (2012)°'.  Clinical trials on the use of
hyperbaric oxygen treatment (HBOT) in irradiated patients
requiring dental implants are scarce, however a Cochrane
Review based on one randomised controlled trial involv-
ing 26 irradiated patients (13 received HBOT before and
after implant therapy and 13 who did not) concluded that
HBOT may not offer significant clinical benefit™.

It is difficult to develop clear conclusions regarding implant
placement in this patient group, and decisions need to be
based on a risk-benefit analysis for each patient. Factors
to consider include the pre-existing risk factors for implant
failure such as smoking, poor oral hygiene, alcohol, nu-
trition and periodontal disease”, the residual deformity,
prognosis of the patient, cost effectiveness and the quality
of life of the patient. Those with limited mouth opening
may not permit the placement of implants nor be able to
maintain good oral hygiene around the implants. Those
that are unable to swallow and therefore taking non-oral
feeds may only require a dentition for aesthetic purposes
and hence the upper anterior teeth alone may be sufficient.

CONCLUSIONS

The barriers to maintenance and rehabilitation of the
dentition post-radiotherapy make pre-radiotherapy deci-
sion making exceedingly important. Recognition of the
potential problems caused by radiotherapy to the oral
cavity is paramount in appreciating the advantages and
disadvantages of extraction prior to radiotherapy.

Since there is limited good quality evidence in this area,
a more standardized approach to treatment and data col-
lection for this group of patients will allow for meaningful
analysis of outcomes. As a randomised controlled trial for
these patients is not possible, routine collection of data
relating to the following factors may be beneficial:

e diagnosis

* tumour staging

*  cancer prognosis

* smoking and alcohol status

* dental findings (including periodontal examination)

* mouth opening

e irradiation field

e dental treatment (preventative, periodontal, endodon-
tic and dental extractions, including tooth notation or
relation to irradiation field and healing time before
commencing radiotherapy)

* complications during and post-radiotherapy (espe-
cially trismus and site of ORN in relation to dental
treatment)
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