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Abstract - Pre-radiotherapy dental extractions in patients with head and neck 
cancer: a Delphi study. 
 
Objectives 
To gain a consensus from consultants in restorative dentistry about the types of teeth 
that should be extracted from head and neck cancer patients (HNC) pre-radiotherapy. 
 
Materials  
Literature- and clinician-informed questionnaires were emailed to an ‘expert panel’ of 
consultants (n=24/28; 86%) in the United Kingdom (UK) and Ireland on three 
consecutive occasions (Delphi rounds). The results of Round 1 were used to revise the 
questionnaire that was distributed in Round 2, and this procedure was repeated for 
Round 3. During Rounds 2 and 3, participants were asked to indicate, on a 5-point 
Likert scale, their level of agreement with a series of statements on the types of teeth 
that should be extracted pre-radiotherapy. The target level of consensus for each 
statement was 70%. 
 
Results  
In Round 2, there was consensus-agreement for 69 of 102 statements (i.e. 70% of 
participants rated ‘agree’ or ‘strongly agree’ to the relevant statement). Consensus 
agreement was also achieved for 20 of 28 statements in Round 3. Therefore, a total of 
89 consensus statements are presented that illuminate the decision-making process for 
the pre-radiotherapy extraction of molar, premolar, and anterior teeth with periodontal 
pocketing, furcation disease, mobility, caries, tooth-wear, apical disease, or other 
pathology. 
 
Conclusion 
The statements represent the consensus professional views of participated consultants 
in restorative dentistry in the UK and Ireland regarding the types of teeth that should be 
extracted from HNC patients pre-radiotherapy. The results provide a platform for the 
development of future guidelines. 
 
Clinical Significance 
Pre-radiotherapy dental assessments for head and neck cancer patients are considered 
mandatory. This study presents different criteria that should be considered for the 
treatment planning of these patients in relation to pre-radiotherapy extractions, 
according to the collective consensus opinion of participated consultants in restorative 
dentistry in the UK and Ireland. 
 
Highlights 
 

 This Delphi study collated ‘expert’ opinion regarding pre-radiotherapy dental 
extractions. 

 
 Consensus statements outline the types of teeth that should be extracted pre-

radiotherapy. 
 

 It is envisaged that the study’s results will help to inform the development of 
new guidelines. 
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Introduction 
Head and neck cancer (HNC) is the sixth most common malignancy worldwide.[1]  
Approximately 12,000 people are diagnosed with HNC in the United Kingdom (UK) 
every year,[2,3] and between 42-84% of these patients are treated with radiotherapy 
depending on the location of the tumour[4]. Radiotherapy can be used as a single-
treatment modality in predilection to surgery - particularly for base of tongue and 
laryngeal cancers, where preservation of functions such as swallowing and speech, are 
of paramount importance.[5] Alternatively, radiation therapy can be delivered post-
operatively following resection of the tumour, or in combination with chemotherapy.[5]  
 
Unfortunately, even with radiotherapy dose-fractionation, radiation treatment can 
damage normal tissues,[6] and this may result in adverse side-effects such as 
mucositis,[7] trismus,[8] salivary gland hypofunction,[9] dental caries,[10] periodontal 
disease,[11] and osteoradionecrosis[12]. The incidence of dental caries in post-
radiotherapy HNC patients has been estimated at 29%,[13] and between 18-68% of 
HNC patients suffer from post-radiotherapy periodontitis[14–19].  
 
HNC patients are primarily at increased risk of post-radiotherapy dental caries due to 
the indirect effects of radiation (e.g. hyposalivation), however, structural damage to the 
teeth, such as enhanced enamel porosity, may also be contributory.[20–22] Radiation-
induced injury to the periodontal ligament, including decreased vascularity and 
acellularity, in combination with elevated plaque levels and altered oral flora (both 
associated with hyposalivation), also increase the risk of periodontitis.[20,23,24]  
 
Post-radiotherapy dental caries and periodontal disease are leading causes of the need 
for tooth extractions in HNC patients.[25] Dental extractions performed in irradiated 



patients increase the risk of osteoradionecrosis (ORN).[12,26,27] ORN is a condition 
characterised by the exposure of non-healing, devitalised bone, and it can be associated 
with severe oro-facial pain and decreased quality of life (QoL).[26,28,29] The overall 
incidence of ORN following tooth extraction in post-radiotherapy HNC patients has been 
estimated at 7%.[12]  
 
To obviate the risk of post-radiotherapy dental disease, post-radiotherapy tooth 
extractions, and the concomitant risk of ORN, it is recommended that newly diagnosed 
HNC patients undergo thorough oral assessment and be rendered dentally fit prior to 
radiotherapy.[30] Patients should also be educated on the potential oral health risks of 
radiation treatment and instructed on effective oral hygiene practice, fluoride 
application, and dietary modification.[30]  
 
Furthermore, teeth of doubtful prognosis should be extracted prior to radiotherapy.[30] 
Substantial variation exists, however, regarding clinical decision-making for exactions 
and the types of teeth that should be removed, particularly in the absence of 
international guidelines. For example, some clinicians advocate the removal of all teeth 
of “dubious prognosis” (e.g. those with deep caries, deep periodontal pockets, or non-
vital teeth),[30] whilst other clinicians recommend retaining all potentially restorable 
teeth prior to radiotherapy[31,32]. The declining incidence of ORN, newer radiotherapy 
technologies with enhanced ability to spare tumour-surrounding normal tissue, and the 
potential for pre-radiotherapy extractions to also cause ORN, are cited in support of this 
latter view.[12,33,34]  
 
Consequently, there is a need to clarify and improve professional decision-making in 
this particular clinical domain of patient-treatment. This study surveys and elicits 
professional opinion from consultants (clinical specialists) in restorative dentistry in 
the UK and Ireland regarding pre-radiotherapy dental extractions for HNC patients, in 
order to address this need for improved understanding, and to gain a consensus about 
the types of teeth that should be removed prior to radiotherapy.  
 
Materials and methods 
The study employed ‘Delphi’ methodology.[35] The Delphi technique is described as a 
structured group communication process that affords an opportunity for a group of 
‘experts’ within a specific field to resolve differences of opinion over a series of 
information-sharing, iterative rounds, and attain a collective consensus that, in turn, 
may be used to guide future clinical decision-making.[35,36] The Delphi technique is 
considered a “flexible” research method that can be tailored to meet a study’s specific 
objectives.[36] There is no standard statistical process for determining a sample size for 
a Delphi study, however, a target of 13 to 30 respondents has been 
recommended.[35,36] 
 
Ethical approval for the study was granted by the Joint Research Ethics Committee, 
School of Medicine, Dentistry, and Biomedical Sciences, Queen’s University Belfast 
(QUB). 
 
An ‘expert’ panel of consultants in restorative dentistry was assembled using the 
following inclusion criteria – “any consultant in restorative dentistry working in the UK 



and/or the Republic of Ireland actively involved in the pre-radiotherapy dental treatment 
planning of patients with HNC.” 
 
Potential participants were invited to partake in the study via email invitation. 
Invitatory emails were sent to all members of the British Society of Prosthodontics 
(BSSPD) by the BSSPD, and to dental clinicians at Trinity College Dublin and University 
College Cork (the only dental hospitals in Ireland) by the Dean of Dental Science at 
Trinity College Dublin, and the Deputy Head of the College of Medicine & Health at 
University College Cork, respectively. Recruitment took place over a period of four 
weeks. The target number of participants was 15 to 20 (in line with previous 
studies),[35,37,38] however, all eligible candidates who were willing to take part were 
recruited. Participants completed a series of questionnaires over three separate, 
iterative rounds: 
 
Round 1 
The Round 1 questionnaire consisted of open- and close-ended questions divided into 
three sections (Supplementary Material 1). In Section A, each participant was asked to 
define the terms: ‘good standard of oral hygiene’, ‘dentally neglectful’, ‘poor oncology 
prognosis’, ‘high radiation dose’, and ‘tooth of strategic importance’. Furthermore, 
participants were also asked to indicate what they felt should be the ‘minimum dental 
extraction healing time pre-radiotherapy’.  
 
In Section B, participants were asked to rate their level of agreement, on a 5-point Likert 
scale (‘strongly agree’ – ‘strongly disagree’), with a series of statements sourced from a 
review of the literature and informed by the collective knowledge of the clinical 
members of the research team.[35] For example: “All grade II mobile teeth (or worse) 
should be extracted prior to radiotherapy?” A free-textbox was also provided at the end 
of each question to afford participants an opportunity to add comments. The literature 
review was undertaken by two independent researchers using a predefined search 
strategy (Supplementary Material 2), adopting a systematic approach to screening and 
data collection. 
 
In Section C, participants were asked to indicate the average number of pre-
radiotherapy dental assessments per week that they undertook; whether intensity-
modulated radiotherapy (IMRT) was available at their unit; and who most commonly 
performed pre-radiotherapy extractions at their unit. 
 
A draft version of the Round 1 questionnaire was piloted with five consultants in 
restorative dentistry in the School of Dentistry, QUB, to determine its ease of use, 
clarity, and understanding.[35] Appropriate modifications were then made. These 
consultants were excluded from participating in the main study. The definitive Round 1 
questionnaire was designed for completion using SurveyMonkey software, and an 
electronic link to facilitate its completion was then emailed to all participants. 
 
Round 2 
Following analysis of data from Round 1, a Round 2 questionnaire was developed 
(Supplementary Material 3) based on the responses to the previous round, and then 
emailed to participants who were asked to follow a similar procedure to Round 1. The 
main difference was that in order to inform their decision making, participants’ 



responses to each question/statement from the previous round (Round 1) were 
provided along with the Round 2 questionnaire. The overall group response to each 
question/statement from Round 1 was also presented in the form of a bar chart. In 
addition, a summary of the literature review was provided to participants as an 
appendix to the Round 2 questionnaire.  
 
Round 3  
A similar procedure was followed for the revision and completion of the questionnaire 
used in Round 3 (Supplementary Material 4). Participant’s own responses, and the 
overall group response to each question from Round 2, were forwarded as an appendix 
to the Round 3 questionnaire. The overall group response to each question from Round 
2 was summarised using the mean and median responses, the standard deviation and 
interquartile range, the relative frequency of each response, and whether or not each 
statement had attained group consensus (i.e. greater than or equal to 70% of 
participants responding ‘strongly agree’ or ‘agree’).  
 
Consensus agreement 
The target level of consensus agreement for each statement was set, a priori, at 
70%.[35,37] Statements that attained consensus during Round 2 were ‘banked’ and not 
included in Round 3.[35,36] Statements that did not attain consensus during Round 2 
were modified based on the comments given and included in the Round 3 
questionnaire.[39,40] 
 
Statistical analysis 
All quantitative data were analysed using IBM SPSS Statistics and qualitative data was 
content-analysed.[41] Similar statements were then collapsed into a single, mirroring 
statement.[41] The primary outcome of interest was the level of consensus agreement 
regarding each statement as indicated by the mean and median responses, standard 
deviation and interquartile range, and the percentage level of agreement. 
 
Results 
A flow-diagram summarising the study’s results is presented in Figure 1. 



 
Figure 1: Flow diagram outlining the results of this Delphi study. 
 

Round 1 
A total of 38 eligible participants agreed to take part in the study after initial email 
invitation. Of the 38 participants who were sent the electronic link to the Round 1 
questionnaire, 28 completed it in its entirety.   
 
The results from Section A of the Round 1 questionnaire are outlined in Table 1. The 
shortest post-extraction healing time suggested was 7 days and was indicated by 4 
(14%) respondents. The longest post-extraction healing time suggested was 2 months 
and was proposed by 1 (4%) respondent. The most common answers were 10 days 
(29%) and 14 days (36%). 
 
A total of 21 (76%) respondents from Round 1 considered a dose of greater than or 
equal to 50 Gray to be indicative of a ‘high radiation dose’. This figure is corroborated 
by studies in the literature that have demonstrated that the occurrence of 
osteoradionecrosis (ORN) is exceedingly rare below a radiation dose of less than 50 
Gray.[12,42–44]  
 
‘Parotid gland radiation sparing’ is considered to be an average radiation dose of less 
than 25 Gray to the bilateral parotid glands, or an average radiation dose of less than 
20 Gray to one of the parotid glands (as per the QUANTEC guidelines).[45] 
 
A patient with a ‘good standard of oral hygiene’: 

- Brushes their teeth twice daily 
- Uses interdental cleaning aids 



- Attends their general dental practitioner on a regular basis 
- Has no plaque visible on the facial surfaces of their anterior teeth 
- Has no or minimal supra-gingival calculus  
- Has a plaque score of less than 20% 
- Has no active caries 
- Has no active periodontal pocketing 

 
A patient deemed to be ‘dentally neglectful’: 

- Has a poor standard of oral hygiene (i.e. does not meet the above criteria) 
- Has multiple grade II or grade III mobile teeth throughout their mouth 
- Is likely to be partially dentate 
- Has a very high caries rate (has three or more actively carious teeth) 
- Has multiple failing restorations 
- Has uncontrolled active periodontitis 
- Has multiple retained roots 
- Has gross toothwear 
- Has large deposits of calculus throughout their mouth 
- Is not registered with a general dental practitioner, or is an irregular attender 
- Has a poor attitude or poor motivation regarding their dental care and/or 

their diet 
 
Liaison with a patient’s clinical oncologist is vital before considering whether or not a 
patient has a ‘poor oncology prognosis’, however, indicative factors may include: 
- A large tumour (≥T4 on TMN classification) 
- Extra-capsular nodal spread 
- Distant metastases 
- Skull base/brain involvement 
- A p16 negative tumour 
- The patient is to receive palliative treatment only 
- The patient has multiple co-morbidities and continues to smoke and consume   
alcohol 
 
A ‘tooth of strategic importance’ may be: 
- A denture abutment to prevent a ‘free-end saddle’. 
- An appropriate bridge abutment 
- A tooth required to retain and support a maxillary or mandibular obturator 
- Maxillary and mandibular canines or first permanent molars 
- A tooth of aesthetic importance 
- A tooth responsible for maintaining a shortened dental arch 
 
Table 1: Summary of the results from Section A of the Round 1 questionnaire. 

 
In Section B, a total of 4 statements attained consensus agreement (i.e. ≥70% of 
respondents rating ‘agree’ or ‘strongly agree’) – statement (f), statement (k), statement 
(t), and statement (u). However, in all 4 instances, respondents overwhelmingly 
indicated that the precise wording of each statement should be modified based on other 
criteria (e.g. a patient’s attitude to oral hygiene practice, or the radiation dose exposure 
of the teeth) before they could fully agree to it. Consequently, these statements were not 
‘banked’ and changed accordingly, before re-inclusion in Round 2. 



 
The results from Section C are summarised in Table 2. The majority of participants 
(76%) dentally assessed one to five pre-radiotherapy HNC patients at their unit every 
week. Furthermore, most (94%) respondents had intensity modulated radiation 
therapy (IMRT) available at their unit, and just over two-thirds (68%) of pre-
radiotherapy dental extractions were being performed in a hospital oral surgery setting. 
 

Round 1 – Section C 

Average number of 
pre-radiotherapy HNC 
patients assessed per 
week? 

1-5 6-10 11-15 16-20 

Percentage of 
respondents (%) 

76 21 0 3 

 

IMRT available at 
respondent’s unit? 

Yes No  Don’t know  

Percentage of 
respondents (%) 

94 3 3  

 

Who most commonly 
undertakes pre-
radiotherapy dental 
extractions? 

Hospital 
oral 

surgeon (or 
member of 
their team) 

Hospital 
restorative 
dentist (or 
member of 

their 
team) 

Community 
dental 
officer 

General 
dental 

practitioner 

Percentage of 
respondents (%) 

68 20 8 4 

Table 2: Summary of the results from Section C of the Round 1 questionnaire. 

 
Round 2 and Round 3 
A total of 26 participants completed Round 2 (drop-out of 2 participants from Round 1) 
and 24 participants completed Round 3 (drop-out of 2 participants from Round 2). 
Consensus agreement was attained for 69 out of 102 statements in Round 2, and for 20 
out of 28 statements in Round 3 (see Tables 3 and 4 below). The results are presented 
as two separate pools of statements - statements that achieved consensus agreement 
(Pool 1) and statements that did not achieve consensus agreement (Pool 2). The mean 
(X) and median (M) responses to each of the statements in Pools One and Two are 
presented, together with the standard deviation (S), the interquartile range (IQR), and 
the percentage level of agreement (P-%) for each statement. (1= ‘strongly disagree’, 2= 
‘disagree’, 3= ‘neutral’, 4= ‘agree’, 5= ‘strongly agree’) 
 
 
 
 
 
 



Pool ONE – Consensus statements 
 
Patients deemed to have a ‘poor oncology prognosis’ 
Pre-radiotherapy extractions in patients deemed to have a ‘poor oncology prognosis’ 
may be limited to: 

- grade III mobile teeth (X= 4.12, M=4, S=0.71, IQR=1, P=81%) 
- symptomatic teeth/those with acute infection (X= 4.52, M=5, S= 0.50, IQR=1, P=100%) 
- teeth likely to become symptomatic (e.g. unrestorable carious cavity, obvious 

apical pathology not amenable to root-canal treatment) (X= 4.35, M=4, S=0.48, 
IQR=1, P=100%) 

 
Mobile teeth 
1. Teeth that are grade III mobile should be extracted prior to radiotherapy (X= 4.38, 
M=4.5, S=0.88, IQR=1, P=96%) 
2. Teeth that are grade II mobile and are to be exposed to ≥50 Gray should be 
extracted prior to radiotherapy (X= 4.00, M=4, S=0.95, IQR=1.5, P=74%) 
3. Teeth that are grade II mobile, are periodontally stable (i.e. have no periodontal 
pockets), and are to be exposed to <50 Gray may be retained prior to radiotherapy (X= 
3.63, M=4, S=0.77, IQR=1, P=71%) 
4. Teeth that are grade II mobile, are deemed to be of strategic importance, and are to 
be exposed to <50 Gray may be retained prior to radiotherapy (X= 3.82, M=4, S=0.82, 
IQR=0, P=83%) 
 
Periodontal pocketing 
Teeth that have a periodontal pocket of greater than 5mm (i.e. ≥6mm) should be 
extracted prior to radiotherapy when: 

- the tooth is grade II or III mobile and is to be exposed to ≥50 Gray (X= 4.38, M=4, 
S=0.65, IQR=1, P=92%) 

- the patient is considered to be dentally neglectful and the tooth is to be 
exposed to ≥50 Gray (X= 4.31, M=4, S=0.61, IQR=1, P=92%) 

- the tooth has severe clinical attachment loss/marginal bone loss and is to be 
exposed to ≥50 Gray (X= 4.31, M=4, S=0.72, IQR=1, P=92%) 

- the tooth has a ≥8mm pocket and is to be exposed to ≥50 Gray (X= 4.50, M=4.5, 
S=0.75, IQR=1, P=92%) 

 
Furcation disease 
Teeth with furcation disease should be extracted prior to radiotherapy when: 

- the tooth is grade II or III mobile (X= 3.84, M=4, S=1.01, IQR=0, P=76%) 
- the tooth has a grade III furcation defect and is to be exposed to ≥50 Gray (X= 

4.13, M=4.5, S=1.03, IQR=2, P=71%) 
- the tooth has a periodontal pocket of greater than 5mm (i.e. ≥6mm) and is to 

be exposed to ≥50 Gray (X= 4.42, M=4.5, S=0.65, IQR=1, P=92%) 
- the tooth is non-functional, is NOT considered to be a strategic tooth, and is to 

be exposed to ≥50 Gray (X= 4.19, M=4, S=0.83, IQR=1, P=88%) 
- the patient is considered to be dentally neglectful and the tooth is to be 

exposed to ≥50 Gray (X= 4.31, M=4, S=0.54, IQR=1, P=96%) 
- the tooth has severe clinical attachment loss/marginal bone loss and is to be 

exposed to ≥50 Gray (X= 4.31, M=4, S=0.72, IQR=1, P=92%) 
 
 



Tooth-restoration margin 
Teeth requiring restoration that have a tooth-restoration margin that extends greater 
than 1mm subgingivally should be extracted prior to radiotherapy when: 

- the tooth is NOT amenable to restoration (X= 3.83, M=4, S=0.99, IQR=0.5, P=75%) 
- the patient is considered to be dentally neglectful and the tooth is to be 

exposed to ≥50 Gray (X= 4.08, M=4, S=0.63, IQR=0, P=84%) 
- the tooth is a premolar or molar, is NOT considered to be of strategic 

importance, and is to be exposed to ≥50 Gray (X= 3.79, M=4, S=0.88, IQR=0.25, P=75%) 
 
Root caries 
Teeth with active root caries affecting two or more surfaces should be extracted prior 
to radiotherapy when the tooth is to be exposed to ≥50 Gray* (X= 3.83, M=4, S=0.96, IQR=0, 
P=79%) 
 

*(Teeth with active root caries affecting two or more surfaces should be extracted 
prior to radiotherapy when the tooth is to be exposed to ≥50 Gray and there will be 
NO parotid gland sparing (X= 4.04, M=4, S=1.07, IQR=1, P=82%)) 
 
Other pathology 
Teeth with root-perforations, or root-resorption, or root-fractures, or retained 
instruments, that have associated pathology (e.g. apical disease or gross periodontal 
pocketing), should be extracted prior to radiotherapy when the tooth is to be exposed 
to ≥50 Gray (X= 4.75, M=5, S=0.44, IQR=0.25, P=100%) 
 
Molar teeth 
1. Molar teeth affected by caries or toothwear with suspected pulpal involvement 
should be extracted prior to radiotherapy when: 

- the molar is NOT amenable to restoration (X= 4.48, M=5, S=0.75, IQR=1, P=92%) 
- the molar is NOT considered to be a strategic tooth and is to be exposed to ≥50 

Gray (X= 4.40, M=4, S=0.69, IQR=1, P=96%) 
- there is insufficient time for dismantling and assessment of the extent of the 

carious lesion prior to radiotherapy, and the molar is to be exposed to ≥50 
Gray (X= 4.12, M=4, S=0.82, IQR=1, P=88%) 

- the patient is considered to be dentally neglectful and the molar is to be 
exposed to ≥50 Gray (X= 4.56, M=5, S=0.50, IQR=1, P=100%) 

- there is NO parotid-gland sparing and the molar is to be exposed to ≥50 Gray 
(X= 4.20, M=4, S=0.63, IQR=1, P=88%) 

- the patient is likely to develop severe trismus and the molar is to be exposed 
to ≥50 Gray (X= 4.60, M=5, S=0.49, IQR=1, P=100%) 

- the molar has associated pathology as per ‘mobile teeth’, ‘periodontal 
pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 4.40, M=5, S=0.70, IQR=1, P=96%) 

 
2. Crowned molar teeth with secondary caries should be extracted prior to 
radiotherapy when: 

- the molar is NOT amenable to restoration (X= 4.38, M=4.5, S=0.75, IQR=1, P=92%) 
- the molar is NOT considered to be a strategic tooth and is to be exposed to ≥50 

Gray (X= 4.04, M=4, S=0.89, IQR=1, P=79%) 
- there is insufficient time for dismantling and assessment of the extent of the 

carious lesion prior to radiotherapy, and the molar is to be exposed to ≥50 



Gray (X= 4.08, M=4, S=0.69, IQR=0, P=88%) 
- the patient is considered to be dentally neglectful and the molar is to be 

exposed to ≥50 Gray (X= 4.33, M=4, S=0.47, IQR=1, P=100%) 
- there is NO parotid-gland sparing and the molar is to be exposed to ≥50 Gray 

(X= 4.12, M=4, S=0.77, IQR=1, P=84%) 
- the patient is likely to develop severe trismus and the molar is to be exposed 

to ≥50 Gray (X= 4.42, M=4, S=0.49, IQR=1, P=100%) 
- the molar has associated pathology as per ‘mobile teeth’, ‘periodontal 

pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 4.32, M=4, S=0.55, IQR=1, P=96%) 

- the caries is suspected to be pulpally involved as above (X= 4.24, M=4, S=0.76, 
IQR=1, P=88%) 

 
3. Non-vital and/or root-treated molar teeth should be extracted prior to 
radiotherapy when: 

- the molar is NOT amenable to restoration (X= 4.28, M=4, S=0.66, IQR=1, P=88%) 
- the molar is NOT considered to be a strategic tooth, is to be exposed to ≥50 

Gray, and the performed root canal treatment (if completed) is deemed to be 
of poor quality (X= 4.17, M=4, S=0.70, IQR=1, P=92%) 

- the molar is root-treated, has apical disease, and is to be exposed to ≥50 Gray 
(X= 4.36, M=4, S=0.56, IQR=1, P=96%) 

- the patient is considered to be dentally neglectful and the molar is to be 
exposed to ≥50 Gray (X= 4.20, M=4, S=0.57, IQR=1, P=92%) 

- there is NO parotid-gland sparing, the molar is to be exposed to ≥50 Gray, and 
the performed root canal treatment (if completed) is deemed to be of poor 
quality (X= 4.20, M=4, S=0.72, IQR=1, P=92%) 

- the patient is likely to develop severe trismus and the molar is to be exposed 
to ≥50 Gray (X= 4.42, M=4, S=0.57, IQR=1, P=96%) 

- the molar has associated pathology as per ‘mobile teeth’, ‘periodontal 
pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 4.32, M=4, S=0.61, IQR=1, P=92%) 

 
4. Molar teeth with evidence of apical disease should be extracted prior to 
radiotherapy when: 

- the molar is NOT amenable to restoration (X= 4.32, M=4, S=0.79, IQR=1, P=88%) 
- the molar is NOT considered to be a strategic tooth, and is to be exposed to 

≥50 Gray (X= 4.28, M=4, S=0.72, IQR=1, P=84%) 
- the molar has already been root-treated and is to be exposed to ≥50 Gray (X= 

4.44, M=4, S=0.58, IQR=1, P=96%) 
- the patient is considered to be dentally neglectful and the molar is to be 

exposed to ≥50 Gray (X= 4.44, M=4, S=0.50, IQR=1, P=100%) 
- there is NO parotid-gland sparing and the molar is to be exposed to ≥50 Gray 

(X= 4.17, M=4, S=0.80, IQR=1, P=84%) 
- the patient is likely to develop severe trismus and the molar is to be exposed 

to ≥50 Gray (X= 4.48, M=4, S=0.50, IQR=1, P=100%) 
- the molar has associated pathology as per ‘mobile teeth’, ‘periodontal 

pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 4.38, M=4, S=0.56, IQR=1, P=96%) 

Premolar teeth 
1. Premolar teeth affected by caries or toothwear with suspected pulpal involvement 



should be extracted prior to radiotherapy when: 
- the premolar is NOT amenable to restoration (X= 4.24, M=4, S=0.81, IQR=1, P=84%) 
- there is insufficient time for dismantling and assessment of the extent of the 

carious lesion prior to radiotherapy, and the premolar is to be exposed to ≥50 
Gray (X= 3.91, M=4, S=0.65, IQR=0.5, P=74%) 

- the patient is considered to be dentally neglectful and the premolar is to be 
exposed to ≥50 Gray (X= 4.32, M=4, S=0.55, IQR=1, P=96%) 

- the patient is likely to develop severe trismus and the premolar is to be 
exposed to ≥50 Gray (X= 4.00, M=4, S=0.75, IQR=2, P=72%) 

- the premolar has associated pathology as per ‘mobile teeth’, ‘periodontal 
pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 4.12, M=4, S=0.65, IQR=1, P=84%) 

 
2. Crowned premolar teeth with secondary caries should be extracted prior to 
radiotherapy when: 

- the premolar is NOT amenable to restoration (X= 4.12, M=4, S=0.82, IQR=1, P=80%) 
- there is insufficient time for dismantling and assessment of the extent of the 

carious lesion prior to radiotherapy, and the premolar is to be exposed to ≥50 
Gray (X= 3.96, M=4, S=0.73, IQR=0, P=79%) 

- the patient is considered to be dentally neglectful and the premolar is to be 
exposed to ≥50 Gray (X= 4.24, M=4, S=051., IQR=1, P=96%) 

- the patient is likely to develop severe trismus and the premolar is to be 
exposed to ≥50 Gray (X= 4.08, M=4, S=0.80, IQR=1, P=80%) 

- the premolar has associated pathology as per ‘mobile teeth’, ‘periodontal 
pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 4.16, M=4, S=0.61, IQR=1, P=88%) 

- the caries is suspected to be pulpally involved as above (X= 4.16, M=4, S=0.61, 
IQR=1, P=88%) 

 
3. Non-vital and/or root-treated premolar teeth should be extracted prior to 
radiotherapy when: 

- the premolar is NOT amenable to restoration (X= 4.16, M=4, S=0.83, IQR=1, P=80%) 
- the premolar has a post in-situ, has apical disease, and is to be exposed to ≥50 

Gray (X= 4.16, M=4, S=0.67, IQR=1, P=92%) 
- the patient is considered to be dentally neglectful and the premolar is to be 

exposed to ≥50 Gray (X= 4.04, M=4, S=0.77, IQR=1, P=80%) 
- the patient is likely to develop severe trismus and the premolar is to be 

exposed to ≥50 Gray (X= 3.96, M=4, S=0.92, IQR=1, P=80%) 
- the premolar has associated pathology as per ‘mobile teeth’, ‘periodontal 

pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 4.12, M=4, S=0.49, IQR=0, P=88%) 

 
4. Premolar teeth with evidence of apical disease should be extracted prior to 
radiotherapy when: 

- the premolar is NOT amenable to restoration (X= 4.28, M=4, S=0.66, IQR=1, P=88%) 
- the premolar has a post in-situ and is to be exposed to ≥50 Gray (X= 4.17, M=4, 

S=0.80, IQR=1, P=84%) 
- the patient is considered to be dentally neglectful and the premolar is to be 

exposed to ≥50 Gray (X= 4.24, M=4, S=0.51, IQR=1, P=96%) 



- the patient is likely to develop severe trismus and the premolar is to be 
exposed to ≥50 Gray (X= 4.12, M=4, S=0.77, IQR=1, P=84%) 

- the premolar has associated pathology as per ‘mobile teeth’, ‘periodontal 
pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 4.08, M=4, S=0.74, IQR=1, P=84%) 

 
Anterior teeth 
1. Anterior teeth affected by caries or toothwear with suspected pulpal involvement 
should be extracted prior to radiotherapy when the tooth is NOT amenable to 
restoration (X= 4.00, M=4, S=0.96, IQR=1, P=79%) 
 
2. Mandibular anterior teeth affected by caries or toothwear with suspected pulpal 
involvement should be extracted prior to radiotherapy when: 

- there is insufficient time for dismantling and assessment of the extent of the 
carious lesion prior to radiotherapy, the tooth is NOT deemed to be of strategic 
importance, and the tooth is to be exposed to ≥50 Gray (X= 4.00, M=4, S=0.42, IQR=0, 
P=92%) 

- the tooth is NOT deemed to be of strategic importance, and has associated 
pathology as per ‘mobile teeth’, ‘periodontal pocketing’, ‘furcation disease’, 
‘tooth-restoration margin’, ‘root caries’, ‘other pathology’ above (X= 3.77, M=4, 
S=0.87, IQR=0, P=78%) 

 
3. Crowned anterior teeth with secondary caries should be extracted prior to 
radiotherapy when the tooth is NOT amenable to restoration (X= 4.12, M=4, S=0.91, IQR=1, 
P=80%) 
 
4. Crowned mandibular anterior teeth with secondary caries should be extracted 
prior to radiotherapy when: 

- there is insufficient time for dismantling and assessment of the extent of the 
carious lesion prior to radiotherapy, the tooth is NOT deemed to be of strategic 
importance, and the tooth is to be exposed to ≥50 Gray (X= 4.13, M=4, S=0.68, 
IQR=0.25, P=92%) 

- the tooth is NOT deemed to be of strategic importance, and has associated 
pathology as per ‘mobile teeth’, ‘periodontal pocketing’, ‘furcation disease’, 
‘tooth-restoration margin’, ‘root caries’, ‘other pathology’ above (X= 3.87, M=4, 
S=0.63, IQR=0, P=83%) 

 
5. Non-vital and/or root-treated anterior teeth should be extracted prior to 
radiotherapy when: 

- the tooth is NOT amenable to restoration (X= 3.96, M=4, S=0.96, IQR=1, P=76%) 
- the tooth has a post in-situ, has apical disease, and is to be exposed to ≥50 Gray 

(X= 3.88, M=4, S=1.03, IQR=2, P=72%) 
 
6. Anterior teeth with evidence of apical disease should be extracted prior to 
radiotherapy when: 

- the tooth is NOT amenable to restoration (X= 4.20, M=4, S=0.75, IQR=1, P=88%) 
- the tooth has a post in-situ and is to be exposed to ≥50 Gray (X= 3.88, M=4, S=0.82, 

IQR=0, P=84%) 
 
7. Mandibular anterior teeth with evidence of apical disease should be extracted prior 



to radiotherapy when the tooth is NOT deemed to be of strategic importance, and has 
associated pathology as per ‘mobile teeth’, ‘periodontal pocketing’, ‘furcation disease’, 
‘tooth-restoration margin’, ‘root caries’, ‘other pathology’ above (X= 3.68, M=4, S=0.65, 
IQR=0, P=91%) 
 
Impacted and unerupted teeth 
1. Impacted and unerupted teeth should be extracted prior to radiotherapy when: 

- they are carious and NOT amenable to restoration (X= 4.24, M=4, S=0.76, IQR=1, 
P=88%) 

- they are associated with the tumour or in the field of resection (X= 4.44, M=5, 
S=0.90, IQR=1, P=92%) 

- other pathology is suspected (e.g. cyst formation, resorption of adjacent teeth) 
(X= 4.28, M=4, S=0.83, IQR=1, P=96%) 

 
2. Partially erupted third molars (or other teeth) should be extracted prior to 
radiotherapy when the patient is considered to be dentally neglectful and the tooth is 
to be exposed to ≥50 Gray (X= 4.33, M=4, S=0.70, IQR=1, P=88%) 
 
Roots 
1. Roots should only be retained prior to radiotherapy if they are encased entirely 
within bone, have NO associated pathology, are NOT within the field of tumour 
resection, and will NOT interfere with implant planning (X= 3.92, M=4, S=0.93, IQR=0, 
P=88%) 
 
2. Healthy canine roots may be retained as overdenture abutments or for bone 
preservation in patients deemed NOT to be dentally neglectful (X= 4.04, M=4, S=0.46, 
IQR=0, P=92%) 
 
Table 3: Pool One consisting of statements that achieved consensus agreement among the expert panel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pool TWO - statements that did NOT attain consensus 
 



Mobile teeth 
1. Teeth that are grade II or grade III mobile should be extracted prior to 
radiotherapy, excluding: 

- restorable anterior teeth exposed to <50 Gray (X= 3.00, M=3, S=1.04, IQR=2, P=35%) 
- periodontally stable teeth (i.e. no periodontal pockets) exposed to <50 Gray (X= 

3.15, M=3, S=1.13, IQR=2, P=47%) 
- all of the above (insufficient responses) 

 
2. Teeth that are grade II mobile, are periodontally stable (i.e. have no periodontal 
pockets), and are to be exposed to ≥50 Gray may be retained prior to radiotherapy (X= 
2.88, M=3, S=1.08, IQR=2, P=32%) 
 
3. Teeth that are grade II mobile, are deemed to be of strategic importance, and are to 
be exposed to ≥50 Gray may be retained prior to radiotherapy (X= 2.83, M=2.5, S=1.17, 
IQR=2, P=33%) 
 
Periodontal pocketing 
Teeth that have a periodontal pocket of greater than 5mm (i.e. ≥6mm) should be 
extracted prior to radiotherapy when: 

- the tooth is grade II or III mobile (X= 3.72, M=4, S=1.08, IQR=2, P=56%) 
- the tooth is non-functional, is NOT considered to be a strategic tooth, and is to 

be exposed to ≥50 Gray (X= 3.85, M=4, S=0.99, IQR=2, P=66%) 
- there are three or more pockets of greater than 5mm on the same tooth and 

the tooth is to be exposed to ≥50 Gray (X= 3.84, M=4, S=0.88, IQR=1, P=68%) 
 
Furcation disease 
Teeth with furcation disease should be extracted prior to radiotherapy when: 

- the tooth has a grade II or III furcation defect and is to be exposed to ≥50 Gray 
(X= 4.00, M=4, S=0.96, IQR=2, P=69%) 

- the tooth has a periodontal pocket of greater than 5mm (i.e. ≥6mm) (X= 3.60, 
M=4, S=0.98, IQR=1, P=60%) 

 
Tooth-restoration margin 
Teeth with a sound tooth margin extending beyond 1mm subgingivally should be 
extracted prior to radiotherapy when: 

- the tooth is a premolar or molar and is to be exposed to ≥50 Gray (X= 3.25, M=3, 
S=0.97, IQR=2, P=46%) 

- the tooth is grade II or III mobile (X= 3.80, M=4, S=0.94, IQR=1, P=68%) 
- the tooth has a periodontal pocket of greater than 5mm (i.e. ≥6mm) (X= 3.56, 

M=4, S=0.90, IQR=1, P=60%) 
 
Root caries 
1. Teeth with root caries affecting two or more surfaces should be extracted prior to 
radiotherapy, excluding: 

- restorable teeth exposed to <50 Gray (X= 3.58, M=4, S=0.79, IQR=1, P=62%) 
- restorable teeth deemed to be of strategic importance (X= 3.77, M=4, S=0.70, IQR=1, 

P=69%) 
- all of the above (insufficient responses) 

 
2. Teeth with active root caries affecting two or more surfaces may be retained prior 



to radiotherapy when they are deemed to be restorable, there will be parotid gland 
sparing, and the tooth is to be exposed to <50 Gray (X= 3.63, M=4, S=1.06, IQR=1, P=67%) 
 
3. Teeth with active root caries affecting two or more surfaces may be retained prior 
to radiotherapy when they are deemed to be restorable, there will be parotid gland 
sparing, and the tooth is to be exposed to ≥50 Gray (X= 2.83, M=2.5, S=1.17, IQR=2, P=33%) 
 
Other pathology 
1. Teeth with root-perforations, root-resorption, root-fracture, or retained 
instruments should be extracted prior to radiotherapy, excluding: 

- resorption lesions or perforations amenable to restoration in teeth exposed to 
<50 Gray (X= 3.08, M=3.5, S=1.00, IQR=2, P=50%) 

- long-standing asymptomatic teeth with retained instruments that have no 
apical pathology (X= 3.27, M=3.5, S=0.94, IQR=1, P=50%) 

- all of the above (insufficient responses) 
 
2. Long standing asymptomatic teeth with: (i) repaired perforations, or (ii) 
repaired/inactive resorption lesions, or (iii) root fracture, or (iv) retained 
instruments, and that have NO associated pathology, may be retained prior to 
radiotherapy (X= 3.17, M=3, S=0.87, IQR=2, P=46%) 
 
Unopposed molars 
1. Unopposed healthy molar teeth should ONLY be extracted prior to radiotherapy if 
they are exposed to ≥50 Gray, are NOT deemed to be of strategic importance, and will 
NOT be opposed by a future prosthesis (X= 2.96, M=2.5, S=1.13, IQR=2, P=43%) 
 
2. Unopposed healthy molar teeth should ONLY be extracted prior to radiotherapy if 
they are to be exposed to ≥50 Gray, are NOT deemed to be of strategic importance, 
and will NOT be opposed by a future prosthesis, in a patient likely to develop severe 
trismus (X= 3.54, M=4, S=0.93, IQR=1, P=64%) 
 
Molar teeth 
Non-vital and/or root-treated molar teeth should be extracted prior to radiotherapy 
when: 

- the molar is NOT considered to be a strategic tooth and is to be exposed to ≥50 
Gray (X= 3.60, M=4, S=0.80, IQR=1, P=56%) 

- there is NO parotid-gland sparing and the molar is to be exposed to ≥50 Gray 
(X= 3.67, M=4, S=0.85, IQR=1, P=59%) 

 
Premolar teeth 
1. Premolar teeth affected by caries or toothwear with suspected pulpal involvement 
should be extracted prior to radiotherapy when: 

- the premolar is non-functional, is NOT considered to be a strategic tooth, and 
is to be exposed to ≥50 Gray (X= 3.60, M=4, S=0.94, IQR=1, P=60%) 

 
2. Crowned premolar teeth with secondary caries should be extracted prior to 
radiotherapy when: 

- The premolar is non-functional, is NOT considered to be a strategic tooth, and 
is to be exposed to ≥50 Gray (X= 3.60, M=4, S=0.89, IQR=1, P=56%) 



 
3. Non-vital and/or root-treated premolar teeth should be extracted prior to 
radiotherapy when: 

- the premolar is non-functional, is NOT considered to be a strategic tooth, and 
is to be exposed to ≥50 Gray (X= 3.48, M=3, S=0.98, IQR=1, P=44%) 
 

4. Premolar teeth with evidence of apical disease should be extracted prior to 
radiotherapy when: 

- the premolar is non-functional, is NOT considered to be a strategic tooth, and 
is to be exposed to ≥50 Gray (X= 3.79, M=4, S=0.96, IQR=1.25, P=67%) 

 
Anterior teeth 
1. Anterior teeth affected by caries or toothwear with suspected pulpal involvement 
should be extracted prior to radiotherapy when: 

- there is insufficient time for dismantling and assessment of the extent of the 
carious lesion prior to radiotherapy, and the tooth is to be exposed to ≥50 Gray 
(X= 3.44, M=4, S=1.10, IQR=2, P=52%) 

- the tooth has associated pathology as per ‘mobile teeth’, ‘periodontal 
pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 3.52, M=4, S=0.98, IQR=1, P=64%) 

 
2. Crowned anterior teeth with secondary caries should be extracted prior to 
radiotherapy when: 

- there is insufficient time for dismantling and assessment of the extent of the 
carious lesion prior to radiotherapy, and the tooth is to be exposed to ≥50 Gray 
(X= 3.44, M=3, S=1.06, IQR=1, P=48%) 

- the tooth has associated pathology as per ‘mobile teeth’, ‘periodontal 
pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 3.56, M=4, S=.0.94, IQR=1, P=64%) 

- the caries is pulpally involved (X= 3.33, M=3, S=1.03, IQR=1.25, P=42%) 
 
3. Non-vital and/or root-treated anterior teeth should be extracted prior to 
radiotherapy when: 

- the tooth has associated pathology as per ‘mobile teeth’, ‘periodontal 
pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 3.68, M=4, S=0.93, IQR=1, P=68%) 

 
4. Anterior teeth with evidence of apical disease should be extracted prior to 
radiotherapy when: 

- the tooth has associated pathology as per ‘mobile teeth’, ‘periodontal 
pocketing’, ‘furcation disease’, ‘tooth-restoration margin’, ‘root caries’, ‘other 
pathology’ above (X= 3.64, M=4, S=0.89, IQR=1, P=68%) 

 
5. Crowned mandibular anterior teeth with secondary caries should be extracted 
prior to radiotherapy when the tooth is NOT deemed to be of strategic importance, 
and the caries is expected to be pulpally involved (X= 3.87, M=4, S=0.69, IQR=1, P=69%) 
 
6. Non-vital and/or root-treated mandibular anterior teeth should be extracted prior 
to radiotherapy when the tooth is NOT deemed to be of strategic importance, and has 



associated pathology as per ‘mobile teeth’, ‘periodontal pocketing’, ‘furcation disease’, 
‘tooth-restoration margin’, ‘root caries’, ‘other pathology’ above (X= 3.61, M=4, S=0.66, 
IQR=1, P=69%) 
 
Impacted and unerupted teeth 
Impacted and unerupted teeth should be extracted prior to radiotherapy when: 

- the patient is considered to be dentally neglectful and the tooth is to be 
exposed to ≥50 Gray (X= 3.42, M=3, S=1.15, IQR=2.25, P=46%) 

- if the adjacent erupted tooth is to be extracted and it is likely to change 
position (X= 3.28, M=3, S=0.83, IQR=1, P=36%) 

 

Table 4: Pool Two consisting of statements that did not achieve consensus agreement among the expert 
panel. 

 
 
Discussion 
A total of 89 consensus statements represent the consensus professional views of 
participated consultants in restorative dentistry in the United Kingdom and Ireland 
regarding the types of teeth that should be extracted prior to radiotherapy in HNC 
patients. The consensus statements pertain to the decision-making process for the pre-
radiotherapy extraction of molar, premolar, and anterior teeth with periodontal 
pocketing, furcation disease, mobility, dental caries, tooth-wear, apical disease, and 
other associated pathology. A further eight statements did not achieve consensus 
agreement after Round 3, and the clinician researchers felt that there were an 
inadequate number of comments provided to facilitate their further modification and 
re-inclusion in a fourth Delphi-round. 
 
The Delphi technique was employed to meet the objectives of this study for the 
following reasons: (i) a current paucity of published research and guidance concerning 
pre-radiotherapy dental extractions in HNC patients;[46,47] (ii) ethical issues 
associated with the randomisation of pre-radiotherapy dental extractions in cancer 
patients; and (iii) previous evidence that has demonstrated disparities in clinical 
decision-making regarding pre-radiotherapy extractions in HNC patients[48,49]. 
 
In a survey of 65 restorative dentistry consultants, specialist registrars, specialist 
practitioners, and trust grade dentists, Dewan et al. found substantial variability in the 
clinical approach to the dental and oral rehabilitation of a 74-year old man with a 
heavily restored dentition diagnosed with a malignant melanoma of the right cheek.[49] 
The results indicated that all respondents (100%) agreed with the plan to extract 
decayed retained roots, however, less than 30% agreed with the proposed pre-
radiotherapy extraction of non-carious premolar teeth, and less than 60% agreed with 
the proposed extraction of heavily restored non-carious molars.[49]  
 
Furthermore, a survey by Bruins et al. also found heterogeneity in the clinical approach 
of 44 oral-maxillofacial surgeons and hospital-based dentists in relation to the pre-
radiotherapy  extraction of teeth with moderate dental pathosis (e.g. teeth with 
periodontal pockets of 3-5 mm or teeth with bleeding on probing); teeth with 
condensing osteitis; and fully impacted mandibular third molar teeth.[48] Moreover, 
the results of this study’s literature review also highlight international disparities in the 
clinical approach to pre-radiotherapy dental extractions for HNC patients.  



 
The study presented here invited all members of the BSSPD, and all restorative 
dentistry consultants working in the Republic of Ireland, to participate. A good response 
rate was achieved with minimal attrition - a higher than 70% response rate was 
achieved for each of the three, iterative rounds.[35] In Round 1, 10 out of the 38 (26%) 
respondents who had initially agreed to take part failed to complete the questionnaire 
and were withdrawn from the study. During Rounds 2 and 3, a further 2 out of 28 (7%), 
and 2 out of 26 (8%) participants, failed to return their questionnaires respectively. 
There was limited data regarding respondents and non-respondents, however, there 
did not appear to be any systematic bias when they were compared. 
 
Definitions of group consensus differ substantially between Delphi studies, however, 
cut-offs based on a percentage level of agreement (e.g. greater than or equal to 70% 
agreement), or median scores (e.g. 4 or 5 on a 5-point Likert scale), or a combination of 
both, have been most commonly used.[35,36,38,50,51] The interquartile range (IQR – 
less than or equal to 2) has also been considered an objective and rigorous method for 
determining group consensus.[52] In addition to attaining greater than or equal to 70% 
agreement, all 89 consensus statements had a median score of 4 or 5, and an IQR of less 
than or equal to 2. IQRs of less than or equal to 1, indicating “strong consensus 
agreement” according to van der Maaden et al.,[53] were also calculated for 85 (96%) of 
these statements.  
 
A total of 41 statements did not attain consensus agreement. For 18 (44%) of these 
statements, a percentage level of agreement of between 60 and 70% was achieved. For 
5 (12%) statements, a percentage level of agreement of less than 30% was attained. 
Statements that did not achieve consensus agreement represent substantial 
heterogeneity in consultant opinion regarding the pre-radiotherapy management of 
unopposed molar teeth; teeth with root caries; upper anterior teeth with different 
pathologies; and long-standing, non-pathological, asymptomatic teeth with repaired 
perforations, repaired resorption, root fractures, or retained instruments.  
 
Strengths and limitations 
This study adhered to best research practice in terms of being guided by the commonly 
reported features of Delphi studies.[36] Whilst it may be argued that the Delphi 
technique may be vulnerable to bias,[35,36] if it is used properly, and is conducted and 
reported on in line with current best available recommendations, it can facilitate the 
determination of justifiable, valid, and credible conclusions based on up-to-date 
evidence and the collective ‘expert’ opinion of its participants.[36]  
 
Biases associated with the Delphi process may include: the invitation of panel members; 
participants’ previous clinical experience or recall availability; participants’ aim to 
please or avoid embarrassment; and information-sharing between rounds.[35,54] In 
this study, the research team attempted to recruit as many UK consultants in restorative 
dentistry as possible, and enhance the study’s overall appeal, by approaching the British 
Society of Prosthodontics (BSSPD). At the start of 2020, there were 72 active members 
of the BSSPD who identified as ‘restorative dentistry specialists’, however, not all of 
these members would have been eligible for participation based on the study’s 
exclusion criteria.[55]  
 



During the conduct of a Delphi study, the anonymity afforded to participants is 
considered to be advantageous in comparison to other group consensus methods, as it 
may prevent information-sharing, and reduce biases associated with intimidation and 
geographical proximity of participants.[35] In addition, the research team also 
attempted to minimise bias associated with the study’s literature review, by completing 
a systematic scope of the literature, using researchers who had previous experience of 
conducting systematic reviews.[13,56]  
 
As part of the Delphi process, it must be remembered that consensus ‘expert’ agreement 
does not always imply that the ‘correct’ answer or judgement has been obtained.[36] A 
participant in this study withdrew their participation after Round 2 over their concerns 
that the results could be “potentially dangerous”, in the sense that the study’s outputs 
could be interpreted as “binding clinical guidelines”. It is important to reiterate, 
however, that the 89 consensus statements attained represent the consensus 
professional views of participated consultants in restorative dentistry in the United 
Kingdom and Ireland regarding the types of teeth that should be extracted before 
radiotherapy in HNC patients. It is envisaged that the results of this study will be used to 
help to inform the development of future clinical guidelines in another setting, for 
example, at a national or international conference. 
 
Clinical implications  
Pre-radiotherapy dental extractions aim to avoid the need for post-radiotherapy 
extractions and the associated risk of ORN, as well as, prevent dental issues that could 
lead to the interruption of oncology treatment.[30] Research evidence regarding the 
effectiveness of pre-radiotherapy extractions in HNC patients, however, remains 
inconclusive, and more research is needed in this area.[47] Knowledge of a patient’s 
oncology prognosis is essential for the development of an appropriate, individually 
tailored, pre-radiotherapy dental treatment plan. The list of factors that may influence 
patients’ survival from HNC, as presented in this study’s literature review and 
incorporated into the Delphi-tested statements, needs to be tempered with a close 
working relationship with the clinical oncology team, as well as, the maxillofacial and 
ENT surgical teams. Adequate restorative dentistry representation at the 
multidisciplinary team meeting for HNC patients should also be mandatory. Pre-
radiotherapy extractions are associated with an approximate 4% risk of ORN.[57] 
Dental extractions should therefore be undertaken sufficiently early in the patient’s care 
pathway to facilitate satisfactory healing of the bone socket prior to oncology treatment. 
Many argue that this timeframe should be at least 10 days,[30,57] however, there are 
cases in the literature of ORN having developed at tooth-extraction sites left to heal for 
longer than 21 days[57–59]. Close follow-up of patients who have recently had pre-
radiotherapy dental extractions is therefore essential. 
 
Anecdotally, in the UK and Ireland, clinical specialists in oral surgery, special care 
dentistry, and restorative dentistry mono-specialties such as prosthodontics, 
periodontics, and endodontics, have also been involved in the treatment planning of 
pre-radiotherapy HNC patients. However, official guidance endorsed by the UK specialty 
associations involved in the care of HNC patients, and the Royal College of Surgeons of 
England, recommend that the dental management of these patients should be led by a 
consultant in restorative dentistry.[5,30] Currently, trainee-consultants in restorative 
dentistry in the UK and Ireland must undergo specific training in the oral and dental 



treatment planning of HNC patients, in line with the Curriculum for Specialty Training in 
Restorative Dentistry.[60]  
 
Conclusion 
The results of this Delphi study represent the consensus professional views of 
participated consultants in restorative dentistry in the UK and Ireland regarding the 
types of teeth that should be extracted prior to radiotherapy in patients with head and 
neck cancer. A total of 89 consensus statements are presented concerning the pre-
radiotherapy dental extraction of molar, premolar, or anterior teeth with periodontal 
pocketing, furcation disease, mobility, dental caries, tooth-wear, apical disease, and 
other associated pathology. It is hoped that the results of this study will help to inform 
the development of future clinical guidelines regarding the pre-radiotherapy extraction 
of teeth for head and neck cancer patients.   
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