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ABSTRACT
Background: Oral, lip and oropharyngeal cancer accounts for up to 75% of head and neck cancers. Dental professionals
contribute to improved treatment outcomes through early detection of these cancers. Oral and maxillofacial surgeons (OMFS) are
trained to participate in numerous phases of care for patients with oral, lip and oropharyngeal cancer.
Objective: To quantify the participation of Ontario OMFS in various phases of oral, lip and oropharyngeal cancer care.
Methods: A survey assessing participation of Ontario OMFS in screening, education, prevention, diagnosis, surgical oncology,
reconstruction and rehabilitation of patients with oral, lip and oropharyngeal cancer was conducted in January and February 2013.
Results: Of the 210 OMFS registered with the Royal College of Dental Surgeons of Ontario, 191 were contacted, and 95 (49.7%)
responded to the survey. Of the respondents, 98.9% were involved in cancer screening, 96.8% were involved in prevention and
early intervention (monitoring and treatment) of premalignant lesions and 94.7% participated in diagnosis and staging. Early stage
oral, lip and oropharyngeal cancer was managed surgically by 44.1% of the respondents, while 6.4% managed latestage disease.
Oral rehabilitation was managed by 77.7% of respondents.
Conclusion: OMFS are an integral part of all phases of oral and oropharyngeal cancer care including primary surgical oncology in
Ontario. Dental professionals can help improve outcomes of this care through early identification of cancer using surveillance
examinations at all routine dental visits. This early detection contributes directly to diseasefree survival and quality of life.

Oral, lip and oropharyngeal cancer accounts for up to 75% of all head and neck cancers,1 which constitute 2% of all cancers in
women and 4% in men.2 In Canada, an estimated 4000 people were diagnosed with oral cancer in 2012.3 With an incidence of 12
in 100 000, oral cancer is the 7th most common cancer in Canadian men, and the lifetime probability of developing oral cancer is
1 in 66.3,4 Outside North America, oral and pharyngeal cancer is an even greater burden: for example, incidence rates are as high
as 42 in 100 000 in Southeast Asia.5 Outcomes for patients with oral and oropharyngeal cancer are largely dependent on early
detection and stage of the disease at diagnosis.2,6,7Earlystage lesions requiring less surgical and radiation therapy are associated
with a higher survival rate, less morbidity and better quality of life.2,6,7 The 5year survival rate for earlystage (stages 1 and 2) oral
and oropharyngeal cancer ranges from 60% to 80%, whereas that for latestage (stages 3 and 4) cancer is 20–50%.2 The 2year
survival rate for stage 1 upper aerodigestive tract cancer (including oral, lip and oropharyngeal cancer) is approximately 90%,
compared with 50% for stage 4 cancer at the same sites.6Despite the importance of early detection, only 7% of adults in the United
States report having had an oral cavity examination in the past year, and only 14% at any point during their life.2,8
In Canada, dentists are the primary point of care for oral cavity examination and screening. Common dental visits, such as those for
the treatment of caries, periodontal maintenance, recall visits and prosthodontic reconstruction (i.e., visits excluding specific
examinations for symptoms of neoplasia or cancer) provide an opportunity to carry out oral cancer screening along with other
procedures. General dental practitioners are the most likely primary care providers to identify earlystage malignancies incidentally
while examining the oral and maxillofacial complex.2 This is likely because dentists routinely examine the mouth and jaws and
spend more time studying oral and maxillofacial pathology during training than primary care physicians.

Cancer care is not limited to primary oncologic surgery. Education about the risk factors for cancer, prevention through riskfactor
modification and appropriate screening also play important roles in minimizing the impact of these cancers. After identification of a
suspicious lesion, diagnosis and staging using tissue biopsies and computed tomography imaging are important steps in
characterizing the lesion and, ultimately, directing definitive management of the cancer. Consequences of radiotherapy and some
surgical therapy include xerostomia, trismus, osteoradionecrosis, dysgeusia, altered speech, loss of teeth, loss of soft and hard
tissue support and reduced masticatory efficiency, among others. Oral and maxillofacial surgeons (OMFS) are involved in all of
these aspects of oral, lip and oropharyngeal cancer care, but are not currently included as primary oncologic surgeons in tertiary
care multidisciplinary head and neck cancer teams in Ontario.
As a result, there may be a disconnect between the diagnosis and surgical management of oral and oropharyngeal cancer patients.
Multiple visits to uninvolved general medical and dental practitioners and specialists (dental specialists, otolaryngologists, plastic
surgeons, general surgeons) can lead to delays in definitive treatment. OMFS can provide a direct clinical and educational link
between the dental community and delivery of cancer care, just as they are for other diseases, disorders and deformities of the
teeth, mouth, jaws and face. Delays in time from identification of the suspected cancer to definitive treatment result in poorer patient
outcomes.2,7 As the most important prognostic factor in oral and oropharyngeal cancer is the stage at diagnosis,7,9 initiating
treatment as soon as possible is essential to improve outcomes. In addition, the lack of a true multidisciplinary approach may result
in surgical reconstruction that does not reflect a feasible prosthodontic/oral prosthetic rehabilitation plan and contributes to reduced
quality of life for the patient.
Despite their absence from multidisciplinary head and neck cancer teams, dentists and dental specialists, including OMFS, provide
many phases of oral and oropharyngeal cancer care on a routine basis. Dental professionals are trained and involved in the
rehabilitation of these complex patients. To quantify the participation of Ontario OMFS in oral, lip and oropharyngeal cancer care,
we conducted a survey to determine such participation at various phases of care.

Methods
Survey design
Six questions were developed to evaluate the participation of OMFS in the management of oral, lip and oropharyngeal cancer. Six
phases in cancer care —screening, prevention and education, early intervention, premalignant lesion management, surgical
oncologic management, and posttreatment rehabilitation — were addressed in the survey's design (Table 1). Possible responses
to the questions were yes or no, indicating an OMFS's involvement.

Table 1: Questions emailed to Ontario oral and maxillofacial surgeons in January and February 2013 to quantify their
participation at various phases of oral and oropharyngeal cancer care.

1. I am involved in one or all of the following screening methods: examining the oral cavity for
lesions, palpating lymph nodes, use of ancillary screening tools, (i.e., VELscope®,
InvisiLight®).

Yes/No

2. I am involved in prevention and early intervention in one or all of the following ways: risk factor
management, education on the impacts of smoking, alcohol, human papillomavirus, etc.,
identification and/or treatment of premalignant lesions such as leukoplakias.

Yes/No

3. I am involved in diagnostics and staging through one or all of the following modalities:
biopsies, CT scans, MRIs, etc.

Yes/No

4. I am involved in primary surgical management of stage 1 and/or 2 cancers of the lip, and/or
oral cavity and/or oropharynx, i.e., cancers that are less than 2 cm in size and do not involve

Yes/No

the lymph nodes or bone, or 2–4 cm in size not involving lymph nodes or bone.

5. I am involved in primary surgical management of late stage 3 and/or 4 cancers of the lip,
and/or oral cavity and/or oropharynx, i.e., cancers that are of any size involving the lymph
nodes and bone, or greater than 4 cm.

Yes/No

6. I am involved in any or all of the following forms of rehabilitation: mastication (preprosthetic
surgery, vestibuloplasties, dental implants, prosthetics), management of trismus (mouth
opening), speech and/or swallowing.

Yes/No

Survey implementation
The 2012 Royal College of Dental Surgeons of Ontario (RCDSO) source guide was used to identify all OMFS licensed to practise in
Ontario; 210 were identified. Surgeons with no address listed (8) and with a practice address outside Ontario (14) were excluded
from the survey. The remaining list was crossreferenced with the list of members of the Ontario Society of Oral and Maxillofacial
Surgeons (OSOMS). Surgeons who were not members of OSOMS as well as those without an active email address available
through OSOMS were contacted via telephone to obtain a current contact email address and verbal consent to forward the online
survey to their email of preference. Five surgeons were excluded because of a lack of active email address. A total of 191 surgeons
were contacted electronically by the OSOMS and OMFS department at the University of Western Ontario (Fig. 1). A reminder email
was sent 1 week following the initial notification. The survey was closed 1 month following the initial contact.

Figure 1: Selection of Ontario oral and maxillofacial surgeons for
emailed survey.

Results
Of the 191 OMFS contacted, 95 responded to the online survey, resulting in a 49.7% response rate.
Ontario OMFS provide all phases of oral, lip and oropharyngeal cancer care (Fig. 2), including primary oncologic surgery for

malignant disease. Of the respondents, 98.9% were involved in cancer screening as assessed by question 1. In addition, 96.8%
were involved in early intervention, prevention of cancer and management of precancerous lesions as assessed through
question 2. This included education about risks as well as the identification, monitoring and treatment of premalignant lesions.
Diagnosis and staging of cancer (question 3) were performed by 94.7% of respondents. Primary surgical treatment of oral, lip and
oropharyngeal cancer was divided into earlystage (stages 1 and 2, question 4) and latestage (stages 3 and 4, question 5) disease
management. Earlystage oral, lip and oropharyngeal cancer was managed by 44.1% of respondents, while 6.4% managed late
stage disease. Rehabilitation was managed by 77.7% of respondents as assessed by question 6.

Figure 2: Involvement of Ontario oral and maxillofacial surgeons in
6 phases of oral and oropharyngeal cancer care.

Discussion
Oral and maxillofacial surgeons are actively involved in the treatment and overall management of patients with head and neck
cancer. Nearly all (98.9%) survey respondents indicated participation in screening. Screening tests for oral cavity cancer using
adjunctive aids, such as brush biopsy, tissue fluorescence and methylene blue, are not supported by the National Comprehensive
Cancer Network as publicly funded public health screening measures because of their low specificity and high sensitivity. However,
despite the lack of support for universal routine oral cancer screening, thorough examination of the oral cavity should be carried out
while treating or examining patients for other diseases, such as caries and periodontal disease. Prevention, early intervention and
treatment of premalignant lesions was carried out by 96.8% of respondents.
The lower proportion of respondents indicating they participate in primary surgical management of early (44.1%) versus latestage
(6.4%) oral and oropharyngeal cancer was expected. Traditionally in Canada, postresidency fellowship training in head and neck
cancer surgery has been available to ear, nose and throat surgeons and plastic surgeons. With the recent increase in post
residency fellowships for OMFS in head and neck cancer, we expect to see more OMFS treating these diseases in Canada.
Contemporary management of head and neck cancer typically involves a multidisciplinary approach, including radiation oncology,
medical oncology, surgical oncology, diagnostic pathology, dentistry, prosthodontics, speech pathology, physiotherapy, social
work, nursing and dietary support.10,11 Surgical management of extensive lesions (stages 3 and 4) often results in large ablative
defects requiring more advanced reconstructive techniques (i.e., microvascular freetissue transfer) and cervical lymphadenectomy,
as well as intensive medical support. As a result, these patients are unlikely to be cared for outside a tertiary care centre. The
surgical training required to treat these cancers should include significant experience (postresidency fellowship training) in major
head and neck surgery, including cervical lymphadenectomy and major maxillofacial reconstructive techniques; this is not part of
the core residency training in all programs in North America.
Postcancer rehabilitation, such as preprosthetic surgery, management of trismus, rehabilitation of speech, swallowing and
management of masticatory deficiencies including placement of dental implants, was performed by 77.7% of respondents.
Prosthodontic rehabilitation consisting of implantsupported prosthesis results in superior function and higher quality of life than
nonrehabilitated mouths.12,13 The success of dental implant placement in irradiated patients treated for head and neck cancer is

90% at 3 years.14 Historically, funding has been a limitation to access by some head and neck cancer patients to dental implant and
prosthodontic reconstruction. A provincial funding program is currently being developed to help these patients achieve a better
quality of life through comprehensive oral rehabilitation involving dental implants and prosthodontics.
The requirements of operating time in a tertiary care centre, as well as fellowship training, likely account for the low number of
OMFS treating latestage cancer in Ontario. In the United States, 25% of residency training programs feature oncologic surgery with
microvascular reconstruction as part of the core surgical curriculum.15 As a result, more North American graduating OMFS are
gaining significant experience in the management of head and neck cancer patients. With this increased exposure in the United
States and a similar recent increase in exposure to maxillofacial oncologic surgery in Canadian OMFS programs, it is conceivable
that the number of OMFS providing definitive surgical management for oral, lip and oropharyngeal cancer will increase. The
presence of OMFS on true tertiary care multidisciplinary head and neck cancer teams is required to align Ontario with industrialized
countries, such as the United States, Britain, Ireland, Australia and Germany where OMFS are among the core primary oncologic
surgeons working in conjunction with other allied professionals in the management of these complex patients.2,10,11 OMFS can fulfill
2 distinct roles on a tertiary care multidisciplinary team. An OMFS can act as an adjunctive surgeon providing oral rehabilitation
consisting of preprosthetic and dental implant surgery as well as management of complications. Alternatively, or in addition to
these services, an OMFS can operate as primary oncologic and reconstructive surgeon.
General practitioners (general dentists and family physicians) have the opportunity to contribute to a number of phases of oral, lip
and oropharyngeal cancer care. Early detection through screening at all oral health visits combined with preventive education likely
helps reduce the number of tumours presenting as latestage disease. General dentists have been shown to detect earlierstage
oral and oropharyngeal cancer than primary care physicians.2 On detection of a suspicious lesion, biopsy and early, close follow up
is recommended regardless of the age of the patient.16 The importance of thorough oral cancer screening in routine dental visits, as
well as appropriate timely referral to an OMFS for diagnosis and/or treatment, cannot be underestimated.
Though a large number of OMFS claim to participate in oral rehabilitation (e.g., rehabilitation of the dentition through preprosthetic
surgery, implants and dentures/obturators) after cancer surgery, we suspect many do not participate very often. An internal chart
audit at the London Health Sciences Centre (LHSC) Dental Clinic of 100 active patients in follow up for cancer care revealed that
the rate of definitive oral cavity rehabilitation was quite low (< 5%) . Other centres where OMFS are involved on regional tumour
boards and where public funding is available to cover costs successfully rehabilitate up to 49% of patients with oral cancer with
implantsupported prosthodontics.17,18 We suspect that LHSC's lower rate of definitive prosthodontic rehabilitation is representative
of other sites in the province, and is in need of improvement.

Conclusion
OMFS are active participants in the management of oral, lip and oropharyngeal cancer in Ontario. The dental community as a
whole has an important role to play in improving the outcomes of oral and oropharyngeal cancer care through early detection,
prevention, screening and diagnosis. Although the vast majority of OMFS are actively involved in these phases of care,
opportunities exist for an increase in the number of OMFS involved in management of patients after oncologic surgery, radiotherapy
and chemotherapy. In Ontario, there is a significant need to establish multidisciplinary head and neck cancer teams featuring
appropriately trained OMFS oncologists and OMFS interested in oral rehabilitation. The unique background (medicine and
dentistry) of OMFS with significant experience in maxillofacial oncology and reconstructive surgery would help improve the
education of future dentists and physicians about their role in management of oral, lip and oropharyngeal cancer. Inclusion of
OMFS as primary members of multidisciplinary teams will likely increase the number of patients who go on to posttreatment
rehabilitation, thus increasing their quality of life.
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