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ABSTRACT 

 

 

Aim:  

This thesis was set up to develop and implement an oral potentially malignant disorders 

(OPMD) database at the Oral Maxillofacial Surgery (OMFS) Division at the Montreal General 

Hospital (MGH), McGill University Health Centre (MUHC). In addition, we aim to describe 

the clinical, biological and socio-demographic factors among people with OPMD. Our 

ultimate goal for establishing this database is to facilitate future research in OPMD 

epidemiology as well as monitor quality of care.  

 

Methodology: 

Using an HTML based data collection system (REDCap), we created an OPMD clinical 

database at the OMFS clinic at the MGH-MUHC. The process of creating the database 

included identifying the purpose of the database, choosing database elements and data sources, 

establishing a database team, developing the extraction forms and questionnaires customising 

the REDCap software to the database needs and to enter the data. The database included two 

arms of patients: retrospective and prospective. Retrospective patients were OPMD patients 

receiving care at the OMFS clinic from 2008 to 2017. Data were collected on retrospective 

subjects and included patients’demographics, type of treatment provided, risk factors for 

OPMD and progression to oral cancer. Descriptive analysis was conducted to show the 

distribution of demographics, clinical findings, habits and progression to oral cancer among 

the population.  

 

Results: 
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We conducted pilot testing procedures and amended several technical issues. For the 

retrospective arm of the study, we identified 155 patients with OPMD, the majority were males 

(57%), and have been exposed to tobacco and alcohol at a certain point in their life. The most 

common location was the tongue (39%), and the most common diagnosis was leukoplakia 

(52.9%). Dysplasia was present in 56% of patients. Lesions were mostly smaller than 200 mm2 

(45.8%) and white in color (63.23%). Sixteen patients in the sample progressed into OC with 

a proportion of 10.32% and an incidence rate of 4.65 per 100-person years (CI: 2.85 – 7.59). 

 

Conclusion: 

The development of the OPMD clinical database in an academic clinical setting provides a 

platform for research and education which is a huge advantage and opportunity for researchers, 

clinicians and students.   
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RÉSUMÉ 

 

Objectif : 

Cette thèse a été conçue pour développer et mettre en place une banque de données sur les 

troubles oraux potentiellement malins (TOPM) à la Division de chirurgie maxillo-faciale 

buccale (Oral Maxillofacial Surgery; OMFS) de l’Hôpital général de Montréal (HGM), Centre 

universitaire de santé McGill (CUSM). En outre, nous visons à décrire les facteurs cliniques, 

biologiques et sociodémographiques chez les personnes atteintes de TOMP. Notre objectif 

ultime en établissant cette banque de données est de faciliter la recherche future en 

épidémiologie des TOPM ainsi que de surveiller la qualité des soins. 

 

Méthodologie : 

À l’aide d’un système de collecte de données basé sur HTML (REDCap), nous avons créé une 

banque de données cliniques de TOPM à la clinique OMFS de l’HGM-CUSM. Le processus 

de création de la banque de données comprenait l’identification de l’objectif de la banque de 

données, le choix des éléments de la banque de données et des sources de données, 

l’établissement d’une équipe pour construire la banque de données, l’élaboration de 

formulaires d’extraction et de questionnaires pour adapter le logiciel REDCap aux besoins de 

la banque de données et pour entrer les données. La banque de données comprenait deux 

groupes de patients: rétrospectif et prospectif. Les patients rétrospectifs étaient des patients 

atteints de TOPM ayant reçu un traitement à la clinique OMFS de 2008 à 2017. Les données 

qui ont été recueillies sur les sujets rétrospectifs comprenaient des données démographiques 

concernant les patients, le type de traitement fourni, les facteurs de risque de TOPM et la 

progression vers le cancer buccal. Une analyse descriptive a été menée pour montrer la 
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distribution des données démographiques, les résultats cliniques, les habitudes de vie et la 

progression vers le cancer buccal dans la population. 

 

Résultats : 

Nous avons mené des essais pilotes et avons corrigé plusieurs problèmes techniques. Pour le 

volet rétrospectif de l’étude, nous avons identifié 155 patients atteints de TOPM, la majorité 

était des hommes (57%) et ont été exposés au tabac et à l’alcool à un certain moment de leur 

vie. L’emplacement le plus fréquent était la langue (39%) et le diagnostic le plus commun était 

la leucoplasie (52,9%). La dysplasie était présente chez 56% des patients. Les lésions étaient 

généralement inférieures à 200 mm2 (45,8%) et de couleur blanche (63,23%). Seize patients 

dans l’échantillon ont progressé au cancer buccal avec une proportion de 10,32% et un taux 

d’incidence de 4,65 par 100 personnes-années (IC: 2,85 - 7,59). 

 

Conclusion : 

Le développement de la banque de données clinique de TOPM dans un cadre clinique 

universitaire fournit une plateforme pour la recherche et l’éducation, ce qui constitue un 

énorme avantage et une opportunité pour les chercheurs, les cliniciens et les étudiants. 
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1. INTRODUCTION 

The natural history of oral cancer (OC) can be conceptualized as a multistep progressive model, 

resulting from carcinogen exposure induced accumulation of genetic alterations. 

Histopathologically, this is presented by the progression from normal oral mucosa to hyperplasia, 

to dysplasia, to oral cancer [1-4]. 

 

Oral cancer has an incidence of 4.2 % in Canada; approximately 4,700 new cases were diagnosed 

and 1,250 Canadians died from it in 2017, of which 1,070 new cases and 300 deaths were in the 

province of Quebec [5]. The 5-year survival rates for this disease has remained unchanged at less 

than 50%, with no significant improvement over the past decades despite advances in different 

therapy modalities [6, 7]. This low survival is mainly attributable to late detection, which means 

an advanced stage disease at time of diagnosis, mostly because of lack of public education [8, 9]. 

The stage at diagnosis of OC remains an important prognostic indicator to predict patient survival; 

while the survival rates for early stage OC are approximately 93%, these rates drop significantly 

to 38% for advanced stages, and 20% for metastatic disease [10]. Therefore, it is wise to direct 

efforts toward prevention and early detection.  

 

Sometimes OC arises from Oral Potentially Malignant Disorders (OPMD). Depending on location 

in the oral cavity and clinical presentation of OPMD, up to 51% of these lesions have a degree of 

dysplasia at time of presentation [8]. In a SEER based case-cohort study, 7% of oral squamous cell 

carcinoma cases were preceded by OPMD (leukoplakia); these cancers had 64% less odds to be 

diagnosed at a regional/distant stage (stage III, IV) compared to cancer cases with no preceding 

OPMD [11].  
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OPMD is an important diagnosis, as approximately 40%, and in certain lesions (erythroplakia) up 

to 50%, will undergo malignant transformation [12-14]. The surveillance of patients with OPMD 

has been shown to improve oral cancer patients’ outcomes [15]. Some clinical and demographic 

parameters that predispose patients to a higher risk of malignant transformation have been 

identified. However, it is likely that further histopathologic features and molecular biomarkers exist 

and may further help risk-stratify patients. Therefore, identifying these lesions, their risk factors, 

and providing proper treatment and care to patients, will help to decrease the incidence of OC, 

detect cases at an early stage and improve patients’ survival. This, in turn, is likely to improve 

treatment outcomes, patients’ quality of life, healthcare planning, and decrease the economic 

burden of OC on the healthcare system. At present, however, specific data are sparse when looking 

at this patient population (OPMD population), with a low level of evidence for treatment decisions. 

This is likely due to relatively low incidence of the disease; leukoplakia one of the most common 

OPMD has a global prevalence of 2.6%.[16] Databases and cancer registries offer an excellent way 

to deal with this problem. Indeed, premalignant lesions are usually documented within cancer 

registries, for example the Cancer Registry of Norway (CRN),  [17, 18] or as a part of another 

database (non-disease specific/ patient registries), such as the nationwide histopathology registry 

in the Netherlands (PALGA) [19] or U.S. Medicare claims, [11]. 

 

In this project, we aim to develop a database for OPMD to assist clinicians in the treatment and 

management of patients with these lesions. Building such a database will enable the identification 

of factors allowing clinicians to predict which patients are at risk for developing OPMD and what 

is the optimal treatment of these lesions. In addition, we will use this infrastructure to monitor the 

prevalence and incidence of this disease and to study the risk factors for OPMD and its risk of 

progression into cancer.   
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2. LITERATURE REVIEW 

2.1 Definition of Oral Premalignant Lesions (OPL) 

 

OPL or oral epithelial precursor lesions are defined as altered epithelium with an increased 

likelihood for progression to squamous cell carcinoma; the word altered here refers to 

dysplasia.[20] These lesions can occur anywhere in the oral cavity and carry the potential of 

transforming into OC. 

 

In 1978, a WHO working group proposed that the clinical presentations of the oral cavity referred 

to as precancerous should be classified into “precancerous lesions” and “precancerous conditions”, 

where precancerous lesions are defined as clinically altered mucosa in which cancer is more likely 

to happen compared to clinically normal appearing mucosa. On the other hand, precancerous 

conditions would carry the definition of a generalized state associated with a significantly increased 

risk of cancer.  

 

In other words, these definitions imply that in cases of premalignant lesions the mucosa at increased 

risk of developing cancer would be the clinically morphologically altered area only, whereas in 

cases of precancerous conditions the cancerous lesion could arise anywhere in the oral mucosa as 

it is a generalized state that puts the whole oral cavity at risk. However, nowadays we know that 

patients with premalignant lesions in one area could harbor dysplastic mucosa or an epithelium 

with molecular changes on the contralateral side with no necessarily evident clinical changes. 

Therefore, in such cases even oral mucosal areas with no clinically appearing lesions or even 

histological changes are at increased risk of developing oral cancer. [21, 22]  
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As a way to overcome the aforementioned shortcoming of the current nomenclature and 

classification in describing precancerous oral presentations, the WHO Collaborating Centre for 

Oral Cancer and Pre-cancer reached a consensus in 2005 to refer to both premalignant or 

precancerous lesions and conditions as Oral Potentially Malignant Disorders (OPMD).  

 

Yet, to date no definition has been given to this new nomenclature by the WHO. However, Sarodi 

et al. proposed in 2012 the following definition for the term OPMD: “It is a group of disorders of 

varying aetiologies, usually tobacco; characterized by mutagen-associated, spontaneous or 

hereditary alterations or mutations in the genetic material of oral epithelial cells with or without 

clinical and histomorphological alterations that may lead to oral squamous cell carcinoma 

transformation” [23]. Based on this definition, OPMD would incorporate all oral mucosal lesions, 

medical conditions or genetic and molecular alterations that would place one at increased risk of 

developing oral cancer. 

 

The most commonly seen OPMD are leukoplakia, erythroplakia, proliferative verrucous 

leukoplakia (PVL) and oral submucous fibrosis (OSF). However, other lesions and conditions are 

included under OPMD nomenclature such as actinic keratosis, palatal lesions in reverse smoking, 

epidermolysis bullosa, discoid lupus erythematosus and prolonged immunosuppression state.    

 

2.2 Common oral potentially malignant disorders  

 

2.2.1 Leukoplakia: (definition, prevalence and transformation rate) 

 

Schwimmer was the first to use the term leukoplakia in 1877 to describe a white lesion on the 

tongue [8]. Oral leukoplakia (OL) is defined as a white plaque of questionable risk having excluded 
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other known diseases or disorders that carry no increased risk for cancer. It does not have any 

specific histopathological appearance. It is a clinical diagnosis based on the exclusion of any other 

entity that would present itself similarly to oral leukoplakia, yet is diagnosed otherwise based on 

distinguishing clinical or pathological findings. Examples of other lesions and conditions that 

should not be noted as oral leukoplakia are: hairy leukoplakia, leukoedema, frictional lesions, and 

white sponge nevus. 

 

Oral leukoplakia has a global prevalence of 2.6% (95% confidence interval: 1.72%-2.74%). [16] 

The condition has a higher prevalence among South East Asian populations compared to those 

living in the western world; this is mainly due to betel quid and areca nut chewing habits, which 

are popular in that geographical area. Few studies have reported the incidence of oral leukoplakia. 

Nevertheless, findings from a study conducted in Japan in 2005 showed that the age adjusted 

incidence rate per 100,000 person-years for leukoplakia was 409.2 (95% CI: 90.6-727.9) in men 

and 70.0 (95% CI: 17.9-121.8) in women. [24] In addition, we found two studies from India. One 

followed up a cohort of Bombay policemen and reported a 10-year incidence of 2.9%. [25] The 

other one was a 10-year follow up of a house-to-house survey in 3 rural areas in India, which 

reported an incidence rate between 1.4 and 2.6 per 1,000 for males, and ranging from 1.5 to 

negligible per 1,000 for females. [26]   

 

Consuming tobacco and alcohol, and chewing betel quid/ areca nut causes the majority of oral 

leukoplakia cases. However, some leukoplakia are idiopathic and no known risk factors could be 

identified. Although leukoplakia can occur at any age, it is more common in people above 40 years 

old. [27] Also, it is more common in smokers than non-smokers by approximately six folds [28]. 

However, malignant transformation is consistently reported to be higher in non-smokers. 
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The rate of malignant transformation of oral leukoplakia varies considerably in the literature, from 

0.1% to 36%. [29-33] This disparity could be related to the heterogeneity in the studies in terms of 

design, population, definition of cases and length of follow up. Some studies considered only 

biopsied lesions in their population [29] or only leukoplakia with OED, while in others an 

individual’s  clinical diagnosis of leukoplakia mentioned in a Medicare claim was sufficient to be 

included in the sample. [11]  

 

A recent U.S. population-based study published in 2016 calculated a total 5-year cumulative 

incidence of oral cancer arising from a precursor leukoplakia of 2.54%. [11] In another study from 

the Netherlands, researchers estimated a 2.9% annual malignant transformation rate, and also noted 

that the longer the follow up period is, the higher is the number of lesions transforming into oral 

squamous cell carcinoma (OSCC). Moreover, from a Kaplan-Meier survival curve based on 166 

patients, they proposed a 50% transformation rate within 200 months. [34]  A Japanese study 

recently reported a cumulative malignant transformation rate of 11.6% in 10 years with no surgical 

intervention. [35] This corresponds to an annual transformation rate of 1.16%, which is lower than 

the numbers reported in the Netherlands. This is probably because in the Japanese study there was 

only one case of severe dysplasia, the number of non-homogenous leukoplakia was lower than in 

the Netherlands study, and 32.5% of the lesions either disappeared or regressed due to smoking 

cessation and elimination of possible irritants.    

 

Proliferative verrucous leukoplakia (PVL) is a rare form of oral leukoplakia. It was first 

described by Hansen et al in 1985. PVL is part of a progressive condition that starts as a 

hyperkeratoic lesion progressing over time to a multifocal exophytic proliferative lesion called 

PVL, and eventually to verrucous carcinoma or squamous cell carcinoma. Compared to other oral 
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leukoplakia, PVL has a more aggressive biological behaviour with a higher risk of recurrence and 

a malignant transformation rate that reaches up to 100%.[36-38] 

 

2.2.2 Erythroplakia 

 

Erythroplakia is defined as a fiery red patch that cannot be characterized clinically or pathologically 

as any other definable disease. It is rare and considerably less common than leukoplakia, with a 

prevalence ranging between .02% and .83%. Erythroplakia is more commonly seen in middle aged 

and elderly males and mostly affects the areas of the soft palate and floor of the mouth. [39] When 

lesions are mixed and have changes of both red and white colors, they are called 

erythroleukoplakias. Erythroplakia is considered the most dangerous of OPMD; it has a high rate 

of malignant transformation reaching up to 50%, [40] and when examined histopathologically at 

the time of initial diagnosis, 51% of the cases come back as OSCC with the remainder having some 

grade of dysplasia, mostly severe dysplasia or carcinoma in situ. [41] 

 

2.2.3 Oral Submucous Fibrosis (OSF) 

 

OSMF is a chronic and potentially malignant disorder characterized by juxtaepitelial fibrosis of 

the oral cavity. It is considered an OPMD. [42] In early stages, the patient experiences a burning 

sensation and increased sensitivity to spicy food and the mucosa appears blanching and leathery. 

Eventually in later stages, fibrosis bands form and woody changes occur to the oral mucosa and 

tongue, leading to stiffness and trismus.[43] The strongest risk factor for OSMF is betel quid and 

areca nut chewing. It usually affects both sexes in the second and third decades and is more 

common in Asian populations. [44] Reported malignant transformation rates range between 7% 

and 30% depending on the sample and study design used. [42, 45-47] 
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2.2.4 Oral Lichen Planus (OLP) 

 

Lichen planus is a chronic inflammatory mucocutaneous disease. Oral lichen planus (OLP) is a 

subtype of lichen planus and is considered an OPMD. The prevalence of OLP is 1-4%, [48] with 

a higher incidence in middle-aged women. The risk of malignant transformation varies between 

0.9% and 3.2%. [49-52]  

2.2.5 Actinic Cheilitis 

 

Actinic cheilitis is an OPMD of the lip, caused mainly by excessive solar exposure with other 

factors such as smoking and irritation also playing a role. It predominantly occurs in men, seldom 

in women. The rate of malignant transformation ranges between 1.4 % and 36% over a period of 

1 to 30 years. [53]  

 

2.3 Epidemiology of OPMD 

 

2.3.1 Incidence and prevalence 

 

The incidence and prevalence of OPMD vary widely geographically depending on the amount and 

manner of exposure to tobacco and other carcinogens and socio-demographic characteristics in that 

area. In addition, reported numbers vary according to the clinical definition of OPMD used in the 

study. 

 

The reported global prevalence of OPMD ranges between 1 and 5%. [54-57] However, higher 

numbers are described in some South East Asian countries such as Taiwan (12.7%), [58] India 

(13.7%) [59] Sri Lanka (11.3%), [60] and Papua New Guinea (11.7%). [61] Petti [16] conducted 

a meta-analysis in 2003 to estimate the pooled global prevalence of leukoplakia. Twenty-three 
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studies focusing primarily on leukoplakia from 17 countries, published between 1986 and 2002, 

were included in this work. The calculated point prevalence using random effects was 2.6% (95% 

confidence interval (CI): 1.72% - 2.74%).  

 

Few studies have measured the incidence of OPMD. Some have reported the incidence based on 

individual diagnosis, mainly the more common ones such as leukoplakia and oral submucous 

fibrosis. In a study conducted in Taiwan, the age-standardised incidence rates for quid lesions and 

oral submucous fibrosis were 267.0 and 374.1 per 100,000 person-years, respectively, for 

areca/betel quid chewers.[62] In contrast, the incidence of leukoplakia has been reported in a 

number of studies, which we have described in the previous section. 

 

2.3.2 Age, sex, ethnicity and intraoral site distribution  

 

In general, OPMD are seen in middle aged adults, yet no age is immune as leukoplakia has been 

diagnosed in those aged 15 - 24 years old. [63] The differences in age distribution are probably 

due to geographical location, ethnicity and lifestyle variations. For example, in developed 

countries, leukoplakia is mainly found between the fourth and seventh decades of life, whereas in 

developing countries it is seen 5-10 years earlier. [64] As mentioned before, this could be attributed 

to earlier exposure to carcinogens and lifestyle differences. 

 

Moreover, a retrospective review conducted in South Africa in 2012 has shown that black South 

Africans are less affected by leukoplakia than white South Africans. However, the number of black 

people in their sample was much lower than that of white, which could be explained by limited 

access to care for black South Africans during apartheid time. [65] A population-based prevalence 

survey from Malaysia found that among the different ethnic groups living in that geographical 
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region, OPMD prevalence was the highest among Indians and lowest among Chinese.[66] Ethnic 

diversity in the Southeast Asian countries usually caries along a diversity of lifestyle practices 

(e.g., smoking and chewing habits), which could explain the findings of this survey.  

  

Findings from the previously mentioned meta-analysis [16] show that males are predominantly 

affected. However, the male to female ratio varies depending on the geographical area and the 

smoking habits of both sexes. In addition, some OPMD such as lichen planus are usually more 

common in women. 

 

2.4 Risk factors for OPMD 

 

2.4.1 Race and demographic risk factors 

 

Higher socioeconomic status (SES) index, education and income are associated with a decreased 

risk of oral premalignant lesions [67, 68]. This could be due to limited health care access for 

individuals with low SES. Moreover, low SES is associated with a higher prevalence of tobacco 

and alcohol use and food practices that are less healthy, which might increase the risk of developing 

OPMD in this population. Usually OPMD are associated with adults older than 40 years of age, 

with an average of 58 years old, and has a male predominance. Some recent studies have shown 

equal prevalence in both sexes and a higher number of cases in younger adults, which could be 

attributed to the increased popularity of smoking among women and younger adults [69].     

 

2.4.2 Tobacco smoking and alcohol drinking  
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Smoking tobacco and drinking alcohol are well-established risk factors for OC. [70-75]. Several 

studies show positive associations between smoking tobacco and both leukoplakia and oral 

epithelial dysplasia (OED) but not with oral submucous fibrosis [76-79]. However, the association 

between alcohol consumption and OPMD is not as strong [79]. Nonetheless, consuming alcohol is 

still considered a potential risk factor for OED [77, 78]. Although smoking tobacco and alcohol 

consumption are usually practiced together and have an additive synergistic effect, each of them is 

an independent risk factor for both OC and OPMD [72, 77].  

 

2.4.3 Tobacco smoking 

 

Tobacco smoking  is practiced worldwide and, although the numbers of smokers are declining in 

the developed world (e.g., Canada), it is still high in some developing countries. Tobacco smoke 

contains around 4,000 chemical compounds, of which 69 have been classified as carcinogens to 

date; of those carcinogens, 11 are considered group 1 human carcinogens by IARC. [80]    

 

In Canada, the highest prevalence of smoking based on the 2012 Canadian Tobacco Use 

Monitoring Survey (CTUMS) falls in the 20–24 years old age group. Although this group remains 

the highest in prevalence along the years compared with the other age groups, the ratio of people 

smoking in that category has declined over time, with the percentage being 32% and 20% in 2001 

and 2012, respectively. With increasing awareness of the negative effects of smoking and the 

availability of tobacco cessation programs, tobacco smoking as a risk factor for OPC and OPMD 

could be modifiable even though tobacco is addictive. [81]   

 

Although modifiable, tobacco smoking remains the strongest risk factor in the developed world, 

and one of the significant risk factors associated with OC and OPMD in the developing world [69, 
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77, 82-86]. Moreover, betel quid/ areca nut chewing habits, which usually include tobacco, also 

play a significant role. The risk of OPC and OPMD increases with the amount of tobacco used, the 

duration of smoking, and age at which the smoking habit developed and stopped, where cessation 

in younger ages (< 30 years old) is associated with a 90% decreased risk of developing OC in the 

future [68, 73, 87]. This shows a possible dose-response relationship between exposure levels and 

risk of developing OPMD, yet this relationship is not very well understood and needs to be further 

investigated. Moreover, the risk of OPMD, OC and second cancer decrease with cessation of 

smoking and continue to decrease with time until it is comparable to that of never smokers after 

10–15 years of stopping the habit [87, 88].  

 

There is an agreement in the literature that OPMD risk increases with smoking, [68, 86] yet non-

smokers are at significantly greater risk of malignant transformation of precancerous oral lesions. 

[89] [34, 90]. It could be that smokers have a modifiable risk factor they can act on and control by 

cessation, whereas non-smokers do not. However, a recent meta-analysis that reviewed the data of 

19,676 patients with lichen planus showed that malignant transformation was higher among 

smokers when compared to non-smokers, but they did not explain if these results are confounded 

by clinical subtype of OLP.[91] Also, it could be that different biological behaviour of different 

OPMD tower smoking when it comes to malignant transformation. Indeed, studies reporting a 

higher risk of transformation in non-smokers have mostly focused on leukoplakia or had higher 

numbers of leukoplakia cases compared to other lesions. This is evident in a systematic review of 

observational studies of leukoplakia that did not identify smoking as a factor increasing the risk of 

malignant transformation. [92]  
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In addition to the synergistic effect between tobacco and alcohol consumption, cigarette smoking 

adds to the effect of betel quid chewing on oral leukoplakia development based on the additive 

interaction model [68]. 

 

2.4.4 Alcohol  

 

Similar to tobacco, IARC has classified alcohol as a Group 1 human carcinogen.[93] Several 

alcohol exposure characteristics such as amount, duration and cessation are strongly associated 

with cancer risk. [94] The two major components in alcoholic beverages are ethanol and water, in 

addition to a multitude of other compounds obtained from fermentation, contamination and the use 

of food additives and flavours. Ethanol and its metabolic by-products like acetaldehyde have 

carcinogenic and damaging effects on the human body.[93] There is a differential OC risk 

depending on the concentration of alcohol, where increased ethanol concentrations are associated 

with increased risk. [95] The amount and concentration of ethanol depends on the type of alcoholic 

beverage, the lowest being in beer (2.3% - 5%) and the highest in spirits (40%). 

 

Other components that might be present in alcohol and considered carcinogenic are Aflatoxins, N-

Nitrosamines, lead and others. However, these contaminants are considered to be present at low 

concentrations and nowadays are even further reduced. [93] Another mechanism by which alcohol 

exposure could contribute to cancer risk is nutrition; heavy alcohol drinking limits and impairs the 

body’s ability to absorb different nutrients and lowers the intake of healthy food elements leading 

to malnutrition, which could play a role in cancer risk. [96, 97]       

 

Although alcohol is a well-established risk factor for OC and oropharyngeal cancer, [70-72] it is 

only considered a potential risk factor for OPMD. Numerous studies have found alcohol 
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significantly associated with OPMD diagnosis, [77, 84, 85] even after controlling for tobacco use 

[98]. However, it is not considered as strong a risk factor as smoking [78, 99]. Furthermore, some 

studies failed to identify it as an independent factor contributing to OPMD, [24, 68, 86, 100] while 

others reported only an association with heavy drinking. [101] One study showed an association 

of heavy drinking with presence of dysplasia at initial presentation and recurrence after controlling 

for smoking. [102]  A dose-response relationship between alcohol consumption and risk of OPMD 

has been observed [77, 98]; the adjusted odds ratio increased with increasing levels of alcohol 

consumption, frequency, and duration, even in non-smokers and non-chewers of tobacco. Also, a 

synergistic effect of alcohol on betel quid chewing has been suggested.[100] 

 

Varying results regarding the effect of alcohol drinking on the risk of malignant transformation of 

OPMD have been observed. While numerous studies did not identify any statistically significant 

relationship between alcohol intake and OPMD transformation, [69, 92, 103-105] others reported 

a positive association.[91] For example, a recent retrospective observational study reported that 

heavy alcohol drinking was significantly lower in oral cancer patients who had OLP and oral 

lichenoid lesions as precursors.[106] On the other hand, results from a meta-analysis on OLP 

showed that drinking alcohol was significantly associated with increased odds of malignant 

transformation.[91]   

 

2.4.5 Betel quid  

The WHO has classified areca nut and betel quid commonly chewed in South East Asia as human 

carcinogens. Betel quid, sometimes called paan, is composed of more than one element; generally 

it is constituted of betel leaf, areca nut, slaked lime and possibly tobacco. [107] The two major 

components of betel quid, tobacco and areca nut, can also be chewed on their own without the betel 
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leaf. However most of the time when either is mentioned as a chewing habit, the product being 

chewed is a composite, and it is more popular to chew areca nut in the form of a betel quid than on 

its own.[108] 

 

Much epidemiological research including case-control and cohort studies have reported increased 

OC risk for betel quid chewing with and without tobacco, even after adjusting for alcohol and 

smoking as confounders. All of these studies were conducted in South East Asia countries where 

the habit of chewing is part of the culture and very popular.[107]    

 

In India and South East Asia, betel quid chewing has been strongly associated with OPMD and 

could be considered the principal cause for oral leukoplakia and oral submucous fibrosis in this 

geographical area [68]. In addition, studies have shown a dose-response relationship, that is, the 

risk of precancerous lesions increases with the frequency and the duration of the chewing habit. 

[61, 108-111] Although there is a synergistic effect between betel quid and smoking, [68] betel 

quid and areca nut chewing without smoking or additional tobacco is an independent risk factor 

for the development of OPMD. [61, 108] Other researchers have even found that betel quid 

chewing carried the highest risk of developing OPMD compared to alcohol and smoking tobacco 

among their population.[100]  

 

2.4.6 Immunosuppression 

 

Consistent results from clinical epidemiological studies show an increased risk for head and neck 

cancer among transplant patients, graft versus host disease patients, and HIV patients. The risk 

factors among these groups of patients include treatment regimens and level of immune 

suppression. [112, 113] Based on the OPMD definition proposed by Sarodi, [23] the previously 
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mentioned diseases would fall under the same umbrella given the prolonged immune suppression 

state accompanying them. 

  

Lip squamous cell carcinoma and leukoplakia were observed to be significantly associated with 

renal transplant patient status. The incidence of lower lip carcinoma and lip leukoplakia were 29 

and 22 times higher among kidney transplant recipients compared to healthy controls, respectively. 

[114]-[115] However, the risk for head and neck cancer was not increased among liver transplant 

patients. [116] 

 

Although there are a number of observed cases of oral cancer (tongue in particular) in HIV patients 

especially in the era before HAART therapy, the two main types of cancer associated with HIV 

patients are Kaposi sarcoma and lymphoma. However, it is noteworthy that HIV patients with 

tongue cancer were significantly younger when they were diagnosed than their matched 

controls.[117] The earlier onset could be attributed to the effect of HIV infection on specific aspects 

of the immune system. In addition, OC cases have been reported in patients with chronic graft 

versus host disease after bone marrow and stem cell transplant. [118, 119]   

Another condition that could compromise the patient’s immune response and that has been related 

to oral lesions is diabetes. A recent meta-analysis examining the relationship of diabetes type 2 

with OPC and OPMD concluded that patients with type 2 diabetes have a higher incidence and 

mortality of OPC as well as OPMD compared to non-diabetics.[120] 

 

Accumulating evidence is suggesting that the progression from OPMD to OC is strongly informed 

by an abnormal immunoenvironment. [121] A study investigating the genetic susceptibility to 

oropharyngeal squamous cell carcinoma and OPMD reported an association between these 
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diseases and the alteration of immune system genes and genes with metastatic potential (TNF-

alpha, TGFbeta-1, MMP-1).[122, 123] Moreover, it has been suggested that Galectins, which are 

a group of proteins involved in immune responses, are associated with OED progression [124]. 

 

Chronic inflammation and the associated immunosuppressive microenvironment, iatrogenic 

immunosuppression, immunosuppressive state, and altered immune response as a result of a viral 

infection, should all be further studied to reach a more solid conclusion about the role of 

immunosuppression as a risk factor for OPMD and its progression to OC.  

 

2.4.7 Sun exposure  

Chronic solar exposure and artificial ultraviolet radiation have been well documented as causes for 

actinic keratosis.[39, 125, 126] There is no evidence that these exposures are associated with other 

OPMD.  

 

2.4.8 Diet  

The role of diet in oral carcinogenesis has been documented. Numerous observational studies have 

suggested that the diet of different populations may play a role in determining their rate of cancer. 

[127, 128] A low intake of antioxidants and fibres (fruits and vegetables), micronutrients (vitamin 

C, folate, zinc), and a high intake of fried food and red meat are strongly negatively correlated to 

oral cancer risk. [127] A daily intake of fruits and vegetables is associated with 49% and 50% 

reduced risk of cancer, respectively. Citrus fruits, orange and yellow vegetables were found to be 

particularly protective. [129] A similar protective effect of fruits and vegetables has been reported 

by others.[70, 130, 131] Therefore, diet is considered a modifiable risk factor of OC and OPC that 

could have either a carcinogenic or protective effect. 
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Unlike OC and OPC, the association between dietary habits and OPMD has not been as thoroughly 

investigated. However, a number of studies, mostly from India and South East Asia, have shown 

that fruits, vegetables, micronutrients (beta-carotene, ascorbic acid, calcium and fibres) play a 

protective role against OPMD and their progression to OC. [132-136] In conclusion, diet plays a 

role in oral carcinogenesis and further epidemiological studies are needed to determine its effect 

on OPMD risk and progression to cancer.  

 

2.4.9 HPV 

Although it is accepted worldwide that HPV is a primary and necessary cause of cervical cancer 

[137], and a well-established risk factor for a subset of oropharyngeal cancers [138], not much is 

known about its role in OC and OPMD and their progression to OC [139]. The rate of detection of 

HPV in OPC varies widely in the literature (20% - 90%) [140]. Around 30% to 70% of OPC could 

be attributed to HPV infection [141, 142]. HPV is less strongly associated with OC and OPMD. A 

systematic review conducted in 2005 reported a prevalence of HPV in OC cases of 23.5%[143] 

and an earlier one reported this figure to be as high as 46.5%[144]. In both reviews, HPV was 

shown to be an independent risk factor for oral squamous cell carcinoma.  

Similar to oral and oropharyngeal cancer, the rates of HPV detection in OPMD are highly variable, 

ranging from 0% - 85% [145, 146]. This high variability could be attributed to geographical 

differences and heterogeneity in the definition and selection of cases, but mostly to inconsistency 

in the methods used for virus detection. A recent review and meta-analysis by Jayaprakash et al 

[141] estimated the prevalence of HPV16/18 in oral and oropharyngeal dysplasia to be 24.5%, and 

when oral dysplasia was considered separately, the prevalence of HPV was 25.3%. The prevalence 

did not significantly differ in relation to oral subsites, geographical location of the study, age group 
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or grade of dysplasia. However, males had twice the odds of having HPV detected in their lesions 

compared to females. The odds of detecting HPV in dysplastic lesions and invasive carcinoma 

were over 3 times higher compared to benign lesions and normal mucosa. An earlier systematic 

review has reported similar results; HPV was detected 3 times more in OPMD than in normal 

mucosa. Yet, the authors did not describe the relationship of HPV prevalence with age, sex, 

geographical location or method of detection [144].  

 

Thus far, it is not clear whether HPV plays a similar role in OPMD progression to OSCC as in 

cervical cancer, because the evidence we have is limited and the association of HPV with OPMD 

presented in the literature does not imply causality. Stronger prospective larger scale 

epidemiological studies need to be conducted to be able to make such an inference.  

 

2.4.10 Other potential risk factors: BMI, poor oral hygiene and oral health  

 

A number of studies have found an association between low BMI and OPMD [59, 98, 147]; this 

association may be explained by malnutrition and low consumption of fruits and vegetables, which 

deprive the individual of their protective effect against OPMD and their progression to cancer. 

[132, 133, 135] Similarly, good oral hygiene seems to protect against OPMD. [148]  

  

2.5 Transformation of OPMD to OC  

To date, we cannot precisely predict the clinical behaviour of OPMD, including which lesions will 

progress to cancer and which ones will not or will even regress, and if progression occurs when 

the transformation will take place and who are the high-risk individuals. Reported rates of 

malignant transformation of OPMD vary greatly in the literature, from 0.1% to 40% [104]. 

Different geographical locations, definitions of cases, lengths of follow up and study designs could 
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have contributed to this variability. Some investigators only looked at histologically confirmed 

dysplastic cases, whereas others have used clinical diagnoses as an inclusion criterion. Some 

studies were prospective, and others were retrospective. In addition, different environmental 

factors and lifestyle habits related to different geographical locations may have played a role in 

producing such a large range of malignant transformation rates.  

 

A meta-analysis published in 2009 that only included dysplastic lesions reported a malignant 

transformation of 12.1%. This work also showed that lesions treated surgically had lower 

transformation rates compared to lesions that were not excised, even after adjusting for grade of 

dysplasia. However, the transformation rate is only lowered after surgical treatment but not 

eliminated, given that some lesions recur and continue to progress. [33] The aforementioned meta-

analysis and two recent systematic reviews did not identify alcohol drinking or smoking as factors 

related to transformation.  [105, 120] On the contrary, higher rates of transformation are observed 

among non-smokers. [34, 89, 90] In addition, idiopathic leukoplakia lesions, the ones for which 

clinicians fail to identify possible causative factors, are known to carry an increased malignant 

potential. [64] 

 

2.6 Risk factors for OPMD transformation to OC  

 

2.6.1 Clinical characteristics 

Different locations of the lesion in the oral cavity appear to be associated with varying risks of 

malignant transformation. Lesions on the tongue have an 87% increased risk compared to other 

oral subsites [33, 92, 149]. Similarly, the floor of the mouth seems to carry a higher risk [150, 151]. 

Large lesions exceeding 2 cm2 in size have more than 5 times increased risk of developing a 
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malignancy [92, 152], and non-homogenous lesions, also referred to as erythroleukoplakia or 

speckled, are at increased risk [92]. 

 

2.6.2 Demographics 

Individuals above 45 years old at the time of initial diagnosis are considered at higher risk [92]. 

Conflicting results about sex as a risk factor are being reported; both males and females seem to 

be at higher risk when compared to each other in different studies [92, 149]. However, two recent 

systematic reviews have concluded that females have a higher risk of transformation [92, 105].    

 

2.6.3 Dysplasia 

It is largely accepted that dysplastic lesions are at higher risk of malignant transformation than 

non-dysplastic ones [29, 149, 153]. The presence of dysplasia in the precancerous lesion is 

considered one of the most important predictors of transformation. Indeed, in most clinical settings 

the grade of dysplasia dictates the management strategy, that is, higher grade lesions receive more 

aggressive treatments (e.g., surgical excision), compared to lower grade lesions that are only 

followed up periodically. 

Although the presence and degree of dysplasia are the golden standard to stratify lesions into high 

risk and low risk, there is no consensus that more severe grades are at higher risk of OC. This 

inconsistency is probably due to the subjectivity of the oral dysplasia grading system; there is a 

high variability in the pathologists’ interpretation of the presence and degree of dysplasia and 

which morphological criteria are more important in diagnosing and grading dysplasia [154]. 

However, two recent studies, a meta-analysis[33] and a systematic review [92], have concluded 

that the grade of dysplasia is a significant determinant of malignant transformation, with more 

severe grades being at considerably higher risk.  
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Overall, the dysplasia histopathologic grading system is an insufficient tool on its own to determine 

which lesions have an increased potential of transformation, which highlights the need for new 

adjunctive diagnostic techniques to identify high risk OPMD.  

 

2.6.4 Molecular biology   

Given the subjectivity and shortcomings of clinical and histopathological predictive factors in 

determining the transformation of OPMD to OPC with high accuracy, genetic biomarkers have 

been investigated to find an objective measure that would act as a prognosticator for disease 

behaviour. Different genetic and epigenetic alterations have been associated with oral 

carcinogenesis.[155-160] Genetic alterations (mutations, deletions) are irreversible changes that 

affect the DNA itself, whereas epigenetic changes are heritable changes in gene expression that do 

not affect the underlying DNA sequence. In other words, epigenetic alterations are phenotypic 

rather than genotypic and are potentially reversible and transient unlike genetic changes. In cancer, 

epigenetic changes influence the DNA by silencing tumor suppressor genes and activating 

oncogenes mainly using three mechanisms: DNA methylation, histone modification and 

noncoding RNA regulation. [161]  

 

Research has suggested numerous biomarkers that may aid in the prognosis and diagnosis of 

OPMD.[162] One of the promising markers that are consistently recognised as potentially 

independent risk predictors for malignant transformation is loss of heterozygosity at certain loci. 

[156, 158, 163, 164] A recent randomized clinical trial has validated loss of heterozygosity as a 

marker for OC risk in patients with OPMD, and suggested its use in routine clinical practice.[165] 

A prospective observational study showed that loss of heterozygosity in a specific group of loci 

(9p, 17p, 4q) is associated with a 52 folds increase in OPMD progression to OC. [163] The 
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accumulation of aberrant gene methylation is another possible marker associated with the 

malignant transformation of oral leukoplakia. [166]  P16 and MGMT are two genes that are 

hypermethylated in OC, and they are also aberrantly methylated in oral leukoplakia cases.[167] 

P16 methylation, which leads to P16 gene silencing, is an independent risk factor for malignant 

transformation in oral epithelial dysplasia and has been proposed as a prognostic biomarker for 

progression. [168, 169] Moreover, OPC and oral leukoplakia seem to have the same pattern of 

microRNA dysregulation. [170] 

 

Biomarker analysis tools (e.g., quantitative DNA methylation analysis and serum/saliva miRNA 

analysis tools) are available and the majority do not require invasive procedures to obtain a 

sufficient sample for the analysis. While tissue biopsy, dysplasia diagnosis and histopathological 

grading remain the golden standard to diagnose OPMD, stratify their risk of progressing to 

malignancy and dictate the treatment modality (surgical vs non-surgical), biomarkers could be used 

as adjuncts especially for low grade OPMD.  

 

2.7 Management  

 

Treatment for OPMD includes surgical and non-surgical options. A recent Cochrane review 

assessing interventions to treat leukoplakia reported that the available evidence on medical and 

complementary treatments for leukoplakia is limited. Although vitamin A and beta carotene might 

be effective in healing oral lesions, recurrence and systematic adverse effects are high. [171] To 

date, no randomised controlled trials have compared surgical treatment to observation of OPMD 

only; this explains why the Cochrane review did not include any articles that discussed surgical 

treatment. However, a number of observational studies have shown that surgically treated lesions 

had a significantly reduced risk of progressing to cancer compared to lesions that had not received 
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surgical treatment. [172, 173] Also, a longer interval to progression was noted in the treated lesions 

that developed cancer compared to untreated lesions. [172] Usually, if the patient is medically fit, 

the presence of dysplasia and grade of dysplasia would be the first factors influencing the clinical 

decision. In the case of no or only mild dysplasia without other concerning clinical features [e.g., 

size of the lesion >200 mm2, leukoplakia subtype (speckled or verrucous), location (e.g., tongue is 

a high-risk)] [152], usually regular follow up is the path chosen. Regardless of the treatment 

chosen, clinicians must counsel patients with OPMD about the elimination of modifiable risk 

factors such as smoking and alcohol intake, among others.   

 

2.8 Premalignant lesions registries 

Usually premalignant lesions are documented within cancer registries, for example the Cancer 

Registry of Norway (CRN) [17, 18], or as a part of another database (non-disease specific/ patient 

registries), such as the nationwide histopathology registry in the Netherlands (PALGA) [19] or 

U.S. Medicare claims [11]. However, the literature is scarce on methods of registration and 

documentation of premalignant lesions in general and oral premalignant lesions specifically. Most 

of the epidemiological studies concerning OPMD were conducted based on histopathology 

databases, clinical records reviews, medical insurance claims, or retrospective analyses of the 

history of cancer cases. [11, 69, 174]   

 

2.9 What is a clinical database (disease registry, patient registry)?  

 

A registry in the field of health is defined as “a file of documents containing uniform information 

about individual persons, collected in a systematic and comprehensive way, in order to serve a 

predetermined purpose”. [175] Sometimes such files are called a patient registry, clinical registry, 

clinical data registry or disease registry. All those terms are used to describe the same entity, that 
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is, a registry in a health care system.[176, 177] The US National Committee on Vital and Health 

Statistics defines a registry as “an organized system for the collection, storage, retrieval, analysis, 

and dissemination of information on individual persons who have either a particular disease, a 

condition (e.g., a risk factor) that predisposes (them) to the occurrence of a health-related event, or 

prior exposure to substances (or circumstances) known or suspected to cause adverse health 

effects”. [178] Another definition by the Agency for Healthcare Research and Quality is: “an 

organized system that uses observational study methods to collect uniform data (clinical and other) 

to evaluate specified outcomes for a population defined by a particular disease, condition, or 

exposure, and that serves a predetermined scientific, clinical, or policy purpose(s)”.[178] 

Clinical registries can be classified based on a variety of factors; the target population (population 

based, hospital based, single provider), geography (provincial, national, international), type of 

exposure (disease or condition registries, product registries, health services registries) and other 

features. 

 

It is important to distinguish between population-based and clinical data registries. Population-

based registries aim to identify and include all cases among people living in a defined geographical 

area, whereas clinical registries include all patients carrying a certain disease or risk factor who are 

being treated in one or multiple centers. Also, some registries are based on a single provider. 

Clinical registries can organise clinical data in an electronic form (digitized) with web-based 

access; studies have demonstrated that data captured in an electronic database can be aggregated, 

studied and analyzed to improve patient care and outcomes. [179] Because the use of electronic 

registries can improve healthcare delivery significantly, healthcare providers now have to 

familiarise themselves with health information technology including electronic medical records 
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(EMR), and web-based registries and databases. [179] Moreover, patients can contribute to the 

data collection process by answering questionnaires directly into the registry.[178, 180] 

 

2.10 Significance and uses of clinical databases 

 

Clinical registries incorporate a huge volume of clinical data on real life clinical cases and events 

(real world data). They are powerful tools that can act as a research and educational platform by 

providing a good repository for different types of studies, and allowing the investigation of various 

research questions starting from the effectiveness and safety of treatments, to the assessment of 

quality of care. The usefulness and value of clinical registries can be appreciated by different 

stakeholders including clinicians, professional organisations, regulatory agencies, patients, patient 

advocacy organisations, drug companies and device manufacturers, among others.  

 

The research conducted based on clinical databases translates the available everyday clinical data 

into meaningful information that is critical to help policy makers take evidence-based decisions to 

change policy, as shown by real life examples [181, 182].  

 

Moreover, by providing prospective and retrospective observational data, clinical registries allow 

researchers to complement RCT and fill gaps in the literature. For example, they may enable the 

investigation of questions that RCT cannot examine due to ethical, time, financial, or 

generalizability issues. [183] The generalizability of the data is supported by the huge number of 

patients included in registries, as multiple centers usually participate. This attracts the interest of 

researchers in conducting studies using registry data; it is cost-effective because the data collection 

system is already in place and working, and there is a possibility to study rare diseases and 

interventions.[180] 
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However, evidence derived from patient registries needs to be interpreted carefully; one must keep 

in mind the source of data, validity issues and different types of biases that may be encountered. 

Nevertheless, given their timeliness, comprehensive data gathering and low restrictions for 

inclusion, clinical registries can: 1) provide complementary information that extends RCT results 

to patient populations not included in those trials, 2) demonstrate real-world effects of treatments 

outside the research setting (efficacy vs. effectiveness), and 3) provide long-term follow up. [178] 

Additional uses of clinical data registries include evaluating the natural history of a disease and 

monitoring safety and harm by serving as an active surveillance system for unexpected side effects 

and complications of an intervention. 

 

2.11 Planning and designing a clinical database 

 

2.11.1 Purpose - why build it?  

 

It is of paramount importance to plan ahead all the details of a registry before going into the design 

process. Good planning involves a clear description of the purpose of the registry, how the 

information collected will be used, and how this information will help to address the objectives of 

the registry. A clear purpose is fundamental to develop a good design, including determining 

aspects such as inclusion and exclusion criteria, the population, data to collect and the duration of 

the registry. Also, without a clear purpose, it would be difficult to know how to utilise the registry 

properly and whether it would be useful or not. Different clinical registries have different purposes, 

and some are multipurpose. The objective or the goal of the registry dictates its focus. For example, 

registries with objectives such as monitoring incidence and prevalence and describing the natural 

history of a disease would be disease-focussed registries, and registries targeting product and 

device users are built with the intention to measure and assess clinical effectiveness, cost-
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effectiveness and safety. Regardless of whether a registry is single- or multi-purpose, all of its 

goals should be clear and translated into well-defined objectives and questions to be fulfilled by 

the registry.[178] 

 

2.11.2 Database Team (personnel) 

 

The availability of human resources is important when building a registry or database. To establish 

a team, one should think about the number of staff needed and the type of technical and professional 

expertise required. For example, to develop a registry focusing on OPMD, one needs to have access 

to or guidance from oral pathologists/ pathologists, maxillofacial / oral / head and neck surgeons, 

epidemiologists, statisticians, IT and data processing experts. In addition, technical staff including 

clerks, typists and administrators will be needed. [184] 

 

2.11.3 Scope of the registry 

 

The capacity and extent of the clinical registry in terms of size, duration, geography and cost must 

be determined and evaluated. Size refers to the number of data points, patients and participating 

sites. Duration is mainly governed by the purpose and questions the registry aims to answer. A 

registry looking into the cancer transformation potential of OPMD must run for at least five years, 

as cancers arising from a precursor lesion usually occur at that time period.[33] Also, the setting 

and the means by which the subjects are to be recruited and whether the registry is local or global 

all play a role in characterising the scope of the registry. [178] 

 

2.11.4 Defining outcomes, data elements, target population 

 

Setting the primary and secondary outcomes or end points for the clinical database is one of the 

most important early steps. It will help prioritise and select what information to collect and could 
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determine the duration of the registry.  

 

Potential data elements to be included in the registry should be considered carefully. The elements 

chosen should properly and adequately address the registry questions. It is advisable to seek 

experts’ counsel to ensure that the suitable and relevant data elements are selected. Also, planners 

and designers would benefit from consulting data standards for e.g., Clinical Data Interchange 

Standards Consortium (CDISC), other registries (e.g., SEER) and previous work by others.[185] 

Furthermore, the source of the data will have an effect on the feasibility of collecting certain 

information. For example, if the source of data are medical records, then they rarely contain 

detailed information about smoking, alcohol drinking and diet behaviours. If those data elements 

are important to address the registry questions, then another source of data should be sought to 

gather this information. 

 

The target population for a clinical registry is the population to which the results derived from the 

registry apply and could be generalised, such as all patients with a given disease or risk factor. 

Some registries include the entire target population, but most include only a representative sample 

or use multiple phase sampling in which basic data are collected on the larger sample and more 

comprehensive data are collected on a subset of that target population (e.g., patients attending 

major centers contributing to the registry).[178, 185] 

 

2.11.5 Internal and external validity 

 

External validity is another name for generalizability and refers to whether the findings derived 

from the clinical database can be generalized to other subjects not included in the registry. The 

patient recruitment strategy used and differential loss to follow up could affect the generalizability 
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of the registry findings and therefore external validity. Internal validity, on the other hand, concerns 

the degree to which the resulting inference is actual, free of bias, confounding and errors. The 

definition of data elements is an important part in registry development and should conform to 

standard definitions used by well-established registries. In addition to facilitating data sharing and 

linking between different registries, this ensures consistency. Having a precise definition for each 

data element or variable to be collected, including ranges and acceptable values when applicable, 

helps standardisation and reproducibility of the data collection process and decreases data entry 

errors, thus increasing internal validity. [178]  

 

2.11.6 Data sources 

 

Depending on the type of clinical registry, its purpose and the elements chosen for data collection, 

appropriate data sources must be identified. Data sources are classified into primary and secondary 

based on the relationship of the data to the registry purpose. Primary data sources are created for 

the registry to ensure completeness, validity and reliability. They are prospectively planned, and 

data are collected following a protocol and a common procedure across all registry sites and 

patients. They are usually used when there is a need to collect data that are not available elsewhere, 

or there is a problem with the completeness and accuracy of the available source.[178] An example 

of this situation is a patient-filled questionnaire to collect information on lifestyle factors (e.g., diet, 

smoking, sexual behaviour). By contrast, secondary data sources are those readily available and 

established to serve purposes other than the registry, for example, standard medical care, insurance 

claims, other institutional databases, electronic medical records, and existing registries, among 

others. 
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2.11.7 Ethical and legal considerations  

 

2.11.7.1 Database transparency and ownership 

 

Registry transparency involves making the clinical registry operation information public. This 

could be achieved by making the registry objectives, inclusion criteria, enrolment/ registration 

processes, protocol and procedures, data sources and funding information available to whoever is 

interested. Registry transparency helps to educate the public and professionals about the scientific 

process and to build their confidence in the integrity and accuracy of the registry process and the 

results of data analysis. Such clarity is vital to appreciating the possible benefits of research using 

health information.  

 

The concept of data ownership does not really fit with health information as it does not 

acknowledge individual patients’ interest in the privacy of their health information. It is better to 

discuss registries in terms of custodianship or guardianship, where the guardian (usually the 

principal investigator) has legal rights and obligations to protect registry participants’ privacy and 

dignity.[178] 

 

2.11.7.2 Consent requirement 

 

Permission should be obtained for registry participation from patients, and they should consent to 

any intended future use of the collected information. The consent form should include a paragraph 

describing the registry, its purpose, the duration of patient participation, the types of data collected, 

and the procedures followed. It should clearly state how confidentiality and patient identity will be 

handled, and if patients will be contacted in the future for further data collection. The description 
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of any anticipatable risks or discomforts the patients might feel are one of the core elements to 

include. 

 

Moreover, ethically the consent form should clearly state that subjects’ participation is completely 

voluntary, with no penalties or reason to fear that it would influence their care if they decided not 

to participate, and that they have the right to withdraw at any time, with the withdrawal procedure 

explained in the consent form. In addition, contact information of persons to whom questions can 

be addressed regarding the registry, subjects’ rights, or to file a complaint should be listed.  

 

2.11.7.3 Protection of patient privacy 

 

During the design of the clinical registry, patient privacy and confidentiality must be established. 

This involves proper handling of patients’ identifiers. There are multiple technical ways to de-

identify patients and ensure that the data cannot be traced back to the individuals; data collection 

could be anonymized, or data could be made only indirectly identifiable by the use of encryption 

and pseudoanonymization [178]. 

 

Anonymization consists of permanently removing identifiers, changing the data into a form that 

does not recognise individuals. Anonymized data collection is not suitable if data linkage or health 

information exchange is planned or the data are used for studies requiring patient follow up. 

Encryption involves translating plain text data into codes (cypher text), readable only by a group 

of people who hold the decryption key. However, encryption requires an advanced and careful data 

management policy.[186]  

Pseudoanonymization is considered a more sophisticated approach than anonymization, and 

involves two steps: depersonalization, in which identifiable data are separated from other clinical 
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data and stored in a separate location, and pseudonymization, where a unique identifier is given to 

each de-identified record. This unique identifier should not include any characters that could 

identify the patient or point toward his or her identity. The process could be reversible or 

irreversible. [178] Decryption or decoding keys for both encrypted or pseudanonymized data 

should remain solely with the health care provider who is the source of the patient information and 

no one else should have access to it.  

 

2.11.8 Funding   

A realistic budget covering every aspect of the development of the registry should be estimated, 

taking into account the intended size of the registry, pilot testing, continuous quality control and 

data analysis. Depending on the duration of the registry, long term funding might be crucial to 

ensure sustainability. Also, it is wise to expect registry costs to rise with time as the load of cases 

to follow up increases.[187]  

 

2.11.9 Pilot testing  

Pilot testing is a very important step in the implementation plan; it allows insight into issues that 

may be encountered in the future, gives an opportunity to develop solutions and refine the registry 

before official launching. Aspects to consider during pilot testing are: the ability of the registry 

procedures and protocol to correctly and comprehensively identify participants qualifying for 

inclusion, the time needed for recruitment/ enrolment, the time required to complete forms, the 

practicality of the data collection tool, the identification of issues in the data collection instruments, 

the accuracy and reproducibility of the data exported. In addition, pilot testing is useful to test the 

adequacy, relevance and completeness of personnel training. 
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2.12 Quality control 

Four main aspects of quality assurance are used to indicate quality level in any registry: 

comparability, completeness, validity and timeliness. The sections below describe these indicators 

and quality assurance procedures. 

  

 2.12.1 Data quality   

In addition to thoughtful consideration of what data elements to include, and ensuring that all 

important variables are being collected, it is important to make sure that the data are being collected 

accurately, completely and in a uniform standardized way to maximize their validity. The integrity 

and quality of data being entered must be monitored and audited while auditing must be done 

continuously to ensure the reliability of the database. This will influence whatever inference is 

obtained from the collected data, including the results of studies, and will impact decision making 

based on that source of information. 

 

Almost all software systems used for clinical databases have a built-in validation tool or could be 

customised to include one. Those tools can identify missing data and out of range entries, and 

specify that some fields can only accept alphanumeric values or must be filled before advancing 

forward. Such intrinsic quality control methods ensure data completeness and minimise the amount 

of missing data. Validation tests should be done periodically, and results should be reviewed and 

documented. Issues identified through such processes should be resolved, and all unsolved matters 

must be followed-up and tracked.  

 

Additional dimensions to consider in data quality are comparability, completeness and timeliness. 

Comparability is defined as the extent to which coding and classification procedures of a registry, 

together with the definitions for recording and reporting specific data items, adhere to agreed 

international guidelines. This includes the definitions of disease, incidence and outcome. Ensuring 
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comparability eases pooling and comparison of data from one registry with those from other 

registries following the same standardized guidelines.  

 

Completeness refers to the successful inclusion of all incidental cases in the target population in 

the registry. Finally, timeliness is the rapidity with which a registry can collect, process and report 

sufficiently reliable and complete data. It could also refer to time from the diagnosis of a disease 

(e.g., OPMD) until registration in the database. [188] 

 

2.12.2 Quality assurance of registry procedure  

 

External audits could be used to maintain the quality of registry procedures. Maintaining registry 

quality could be done through the monitoring of sites with high enrolment numbers, or sites with 

a history of prior dissatisfactory audit results. In addition, keeping a detailed registry manual 

explaining policies, structure and procedures is very important to maintain quality control. This 

document will act as a reference for participating sites and for the auditing process. Audit results 

should be communicated to stakeholders and documented. [178] 

  

2.13 Education and training  

All personnel involved in the registry data and procedure management should receive continuous 

and up to date training in the domains related to their role. Proper training on how to meticulously 

perform data and procedural management and handle issues will first help to minimize the amount 

of error, and second to identify and share information on common mistakes, and therefore improve 

quality control. 
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2.14 Flexibility 

Given the fast advancement and turnover of scientific research, it is important to choose a database 

design that is flexible toward future additions and changes. Examples of such modifications are 

adding new data elements or tools. 
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3. RATIONALE  

It is well recognised that clinical data play an essential role in research and are an asset when 

making clinical decisions. Clinical databases or registries are fundamental to track clinical 

findings, uncover longitudinal relationships between exposures and outcomes, recognize 

complications early, and monitor disease prevalence, incidence and progression. In the case of 

OPMD, OC progressing from a pre-existing oral premalignant lesion tend to be smaller in size and 

to have better survival because they are detected early on in their course of development. In one 

series of patients with OPMD followed in a multidisciplinary clinic, 100% of patients who 

experienced malignant transformations were diagnosed early with stage I disease and the disease-

specific survival was 100% at 24 months.[15] The aforementioned highly valuable benefits, 

combined with the considerable risk of malignant transformation in OPMD, and the high burden 

of OC and other cancers on the Canadian health system, as 1 in 2 Canadians is expected to develop 

cancer in his/her lifetime, [5] all warrant the initiation of a clinical registry for OPMD, and 

premalignant lesions in general. This need was considered and appreciated by our team at the Oral 

and Maxillofacial Surgery (OMFS) department at the McGill University Health Centre (MUHC), 

and the decision was made to build a clinical departmental database concerning OPMD. The OMFS 

clinic at the MGH-MUHC manages a wide scope of conditions (e.g., head and neck pathology, 

facial trauma, TMJ, dento-alveolar conditions), including OPMD. The clinic receives a large 

number of referrals that are seen and treated by specialists such as maxillofacial surgeons and oral 

pathologists. The department, therefore, provides a fertile ground for teaching and future research, 

research that would be facilitated by the robustness of clinical data and large number of subjects 

offered by an OPMD database. 
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4. OBJECTIVES 

The overarching objective of this thesis was to develop and implement an OPMD database at 

the OMFS division at the MGH-MUHC. The specific objectives are to: 

1- Describe the steps of the development and implementation of the OPMD database. 

2- Describe clinical, biological and socio-demographic factors among people with OPMD 

attending the OMFS clinic at the MGH-MUHC.  
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5. METHODOLOGY 

 

5.1 Research Ethics Board Approval (REB) 

After the initial planning and before the actual implementation of the database, the project protocol 

was submitted to the MUHC REB for review. The REB committee approved the clinical OPMD 

database protocol and granted a waiver of consent for all retrospective patients who are not 

currently active (whose follow up at the clinic has stopped). 

 

5.2 Database purpose and objectives 

The objective of the OPMD database is to facilitate future epidemiological research, with the aim 

to identify possible clinical and biological determinants of premalignant lesions transformation. 

This objective includes the implementation of measures of quality assessment and quality 

assurance research. 

 

5.3 Choosing data elements and defining outcomes 

A review of literature was conducted to identify the variables to include in the database. We used 

the Medline electronic database to search for articles; and we limited our results to articles 

published in English. References of relevant articles were also explored. A list of variables that 

support and fulfil the database objectives were identified, and the data end points were established. 

Also, our previous experience in establishing the Maxillofacial Oncology and Reconstruction 

Surgery (MORS) registry helped us in identifying pertinent data elements. Chosen variables were 

reviewed and thereafter used to identify suitable primary and secondary data sources.   
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Having a clear research objective in mind was very helpful in determining the database outcomes 

or endpoints. We identified a total of four outcomes: the primary outcome was the development  

of oral squamous cell carcinoma, and three secondary outcomes or endpoints were: progressing on 

the dysplasia scale from mild to moderate to severe, developing a new premalignant lesion, and 

being disease free or stable at 5 years of follow-up. 

 

5.4 Data sources  

 

We used both primary and secondary data source; the latter includes: (i) patients’ hospital 

electronic medical records (EMR) accessed through OACIS, which is the MUHC information 

system, and (ii) OMFS clinical paper charts (2008 – 2016) and OMFS clinical EMR (2016-2017) 

accessed through Medesync. However, some details regarding patients’ lifestyle and clinical 

information would not have been satisfactorily obtained from the existing data sources. For that, 

the team felt the need to develop data sources for the purpose of the registry, for example, a self-

complete questionnaire for the patients. In addition, we created standardised clinical forms to 

facilitate the accuracy and validity of the clinical data collection. Those standardised clinical forms 

will account for individual differences (different individuals filling them), while maintaining the 

capacity to collect important variables. The standardised clinical forms will not merely act as data 

collection tools, but also as clinical notes corresponding to patients’ visits.  

 

In summary we established three primary data sources: a patient self-completed questionnaire and 

two clinical forms. The former was developed to collect details on patients’ sociodemographic and 

lifestyle factors that are too comprehensive to be recorded in clinical records. This includes 

extensive details on tobacco use, alcohol drinking, marijuana use, sexual behaviour and detailed 

demographic information about occupation and income.  
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The two clinical forms are: (i) a consult form that is used only once, either at the patient’s initial 

visit to the OMFS clinic, or whenever a patient known to the clinic who is receiving treatment for 

other concerns develops a lesion that is clinically or histopathologically considered to be an 

OPMD; and (ii) a second form, the follow up form, for periodic subsequent visits of the patient to 

the OMFS clinic after the initial treatment has been provided. The clinical forms and patient filled 

questionnaire are displayed in appendix I, II. 

 

5.5 Choosing the software 

 

REDCap (Research Electronic Data Capture) was the software chosen to design the database. It is 

a web-based application for building and managing online databases and surveys that can be 

accessed from anywhere in the world over a secure web connection. It is supported by the MUHC 

research centre, met our team’s needs and provided several advantages. REDCap is fully 

customisable and has built-in data quality measures for internal validity. It permits the designer to 

condition variables to be of a certain form (numbers, dates, letters only), specify ranges, create or 

customise data quality rules to check for discrepancies, and label some variables as required so all 

subjects within the database have a minimum data set. Moreover, the application offers the use of 

branching logic, which hides fields that are not applicable for a certain patient and condenses very 

long forms into very simple and short ones by showing only relevant fields. Finally, one of the 

great advantages of REDCap is that building a database using this software does not require any 

programing experience.  

 

5.6 Database setup  

The established data endpoints were: developing OC, progressing on the dysplasia scale, 

developing a new lesion and being disease free or stable. To record these endpoints accurately, the 
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data capture must be done at different time points (consult event and subsequent follow ups). 

Therefore, the platform was customised to support a longitudinal data collection model. 

Afterwards, the database instruments (forms) and fields (variables) were created. The final 

database is composed of 5 instruments, and 900 different fields divided among those instruments.  

The first instrument comprises the patient’s study ID and demographics section, titled “Patient’s 

demographics” It contains demographic variables such as age, gender, marital and employment 

status.  

Figure 1: Patient’s demographics form  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The second instrument is lifestyle history, which involves comprehensive details on relevant habits 

including tobacco, alcohol and marijuana consumption as well as sexual behaviour details.  
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Figure 2: Habits and lifestyle form  

 

 

The third instrument is Past Medical History and Family History. It collects details about the 

patient’s past history of OPMD diagnosis, non-head and neck cancer (HNC) history, and chronic 

medical conditions, in addition to family history of HNC, non-HNC and OPMD.  
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Figure 3: Past medical history form 

 

 

The fourth instrument is Referral Event Details, which comprises data elements that describe 

the present lesion’s clinical features, symptoms, histopathological diagnosis and treatment 

provided. 
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Figure 4: Referral event details and current presentation form 

 

 

The abovementioned four instruments are filled during the patient’s initial visit (consultation 

visit). In addition, the patient will complete one questionnaire on the subsequent follow up visits 

(Figure 5). This instrument, called follow up visits details, is filled for each regular OPMD 

follow up visit which are usually scheduled biannually (each 6 months). Follow up visits’ details 

section collects information on the patient’s disease status and lifestyle factors (e.g., smoking, 

alcohol) at the time of follow up.  
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Figure 5: Follow up events’ details form 

 

 

5.7 Patients’ identification, recruitment and de-identification 

 

The registry includes two types of patients: retrospective and prospective, and therefore two sets 

of data. Prospective patients are identified through weekly screening of new consults seen in the 

OMFS clinic by the Chief of the Dentistry and Maxillofacial Surgery Department. Once the 

patients are identified as eligible for the OPMD database, the research coordinator contacts them 
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for recruitment either via email or phone call. If the patient agrees to participate, the research 

coordinator sends them a registration package that includes a detailed consent form and a 

questionnaire to fill.  

 

For retrospective patients, it was challenging to find a way to identify eligible participants because 

clinic patients were not flagged or classified based on diagnosis. Therefore, we needed to identify 

those patients through another database. The pathology department database proved helpful. First 

we created queries to identify patients with OPMD who were treated at the OMFS department 

using clinical and histopathological keywords such as dysplasia and hyperkeratosis. The results of 

these queries were filtered and cleaned, and only subjects meeting the following inclusion criteria 

were included in the database: 18 years old and above at the time of initial consult, clinical or 

histopathological diagnosis of OPMD, and being treated/followed up or received treatment/ follow 

up at the OMFS clinic at the MGH-MUHC. Patients who had a history of OC, and patients who 

developed OC in less than 6 months of initial OPMD diagnosis were excluded. 

 

All patients’ records found to be eligible for inclusion in the database undergo a process of de-

identification. Whenever a new record is introduced into the database, a unique study number is 

generated for that record. This unique study number is kept in an excel worksheet where it is 

associated with the patient’s identifying variables, such as medical record number (MRN) and 

name. This excel sheet acts as a decoding key for the unique study numbers used in the database, 

as there are no identifying variables entered into the database itself. The excel worksheet is saved 

on a password protected computer accessible only to the principal investigator and research 

coordinator.   
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5.8 Data entry trial, pilot testing and identified issues  

 

After the database instruments were completed and before moving to the production phase, trials 

of data entry were conducted. For this trial, a small set of patients with OPMD (20 records) were 

added to the database and their data were exported and analysed. The pilot process allowed us to 

identify some technical malfunctions and implement solutions before moving to production. 

Among issues identified and addressed were branching logic and calculated fields syntax. Lastly, 

this process allowed us to make final adjustments to fine tune the instruments.      

     

5.9 Production phase  

After successful pilot testing, and all the technical issues identified had been amended, we moved 

to production mode. In this mode, patients’ data were entered retrospectively and prospectively. 

After identifying all retrospective eligible patients (from 2008 until 2017), their names and medical 

record numbers were gathered and kept in an excel worksheet. Whenever a record was created in 

the database, the unique study number was generated and added to that sheet. Prospective data 

entry started in March 2018, and the patients’ names corresponding to the prospective data entry 

are kept on a separate sheet. The analysis and results of this thesis use the retrospective data set.  

 

5.10 Data analysis  

Once the data entry phase of all eligible retrospective subjects was finalised, the data were 

meticulously cleaned using the REDCap data quality tool. The extensive cleaning process 

included checking for missing data, data entry errors, double checking unreasonable values and 

outliers. All detected errors were resolved before moving to analysis. Statistical analysis was 

conducted using Stata 15 statistical software. (StataCorp. 2017. Stata Statistical Software: 

Release 15. College Station, TX: StataCorp LLC) 
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The first step in our analysis was to carry out descriptive statistics. We examined the average 

values, dispersion, distribution shape and presence of outliers for all variables at each follow up. 

Second, we explored the associations between variables. X2 test was used to check for 

dependence/independence between categorical variables. All variables were binary or categorical 

with the exception of age of patient at time of diagnosis and pack years of smoking, age was 

converted into a categorical variable. Associations were considered significant at P < .05. 

 

Variables examined include demographics (age, sex) lifestyle (smoking and alcohol consumption) 

and clinic-pathological variables (presence of dysplasia at time of diagnosis, grade of dysplasia, 

lesion location, size and color, whether if the patient is under risk of immune suppression or not, 

and developing oral squamous cell carcinoma). Age, sex, alcohol history, presence of dysplasia, 

lesion size and developing oral SCC were binary variables whereas smoking history, lesion color 

and location were categorical. In addition, we created a dichotomous variable representing 

immunodeficiency by combining the following binary variables: presence of diabetes, HIV and 

transplant patients into one variable.  

 

We first looked if there is an association between demographic variables and the presence of 

dysplasia at time of diagnosis, and progression into oral SCC. Then, we assessed for associations 

between clinicopathological variables and presence of dysplasia at time of diagnosis and 

progression into OC.  

 

We also estimated the age standardised oral cancer incidence rate to facilitate accurate i) self-

comparison over time, ii) comparison to other populations with different age distributions and, iii)  

in order to have the proper type of measure to use for comparison with the total Canadian 
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population as the measure published by the Canadian Cancer Statistics Advisory Committee for 

oral cancer incidence is the age standardised incidence rate.  First, we created a new variable called 

“age group” in which the groups were defined at 5-year interval. Subsequently, we calculated the 

crude incidence per 100,000 for each age group with the denominator being people at risk in that 

age group. Afterward, we used weights for different age groups based on the 2011 Canadian 

population to project the standardised incidence rates according to age group. Finally, results for 

all age groups were added to yield the age standardised oral cancer incidence in our OPMD 

population.  
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Abstract 

Background: Clinical databases can act as research platforms by converting everyday clinical data 

into meaningful information that help in evidence based decision making for both clinicians and 

policy makers. For a relatively rare and heterogeneous disease such as OPMD, a clinical database 

offers a source of recruitment for epidemiological research. Thus, it allows us to investigate the 

natural history of OPMD, its risk factors and the potential determinants of malignant 

transformation. In this work, we will share our experience in creating a web based OPMD clinical 

database at the OMFS clinic at the Montreal General Hospital (MGH), McGill University Health 

Centre (MUHC). In addition, we will describe the clinical, biological and socio-demographic 

factors among OPMD patients in our population. 

 

Methods: We designed and customised a platform in REDCap software to support an OPMD web-

based database, which comprised five forms and more than 900 fields. The database included two 

arms of patients: retrospective and prospective. Retrospective patients were OPMD patients seen 

at the OMFS clinic from 2008 to 2017 and a prospective arm for patients diagnosed after 2017. For 

the retrospective arm of the study, data were extracted from medical records and included patients’ 

socio-demographics, treatment provided, OPMD risk factors, and progression to oral cancer. Data 

analysis involves descriptive statistics. 

 

Results: A total of 155 retrospective patients were entered in the database and their data analysed. 

The majority of our sample were males (57%) and the mean age was 60.2 years old (SD: 13.27). 

In addition, more than of 80% of the patients were smokers or ex-smokers and 50% were either 

current or past alcohol users. The most common OPMD location was the tongue (39%), followed 

by the buccal mucosa (12%) and the maxillary gingiva (10%). The majority of the lesions were 

leukoplakia (52.9%) and dysplasia was present in 56% of all cases. Around 10.32% of the cases 

progressed to oral cancer with a mean follow up time of 3.3 years. Most of the oral cases were 

diagnosed at an early stage (87.5%). 

 

Conclusion: The OPMD clinical database designed and implemented at the McGill University 

Health Centre (MUHC) has proven to be implementable clinically and proves to be a potentially 

valuable tool for clinical care and research.   
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Introduction 

 

It is generally accepted that oral cancer is preceded by histopathological changes confined to the 

epithelium. These changes are precursors of malignancy, ranging from hyperplasia to oral 

epithelial dysplasia (OED). [1, 2] They are usually present as lesions on the oral mucosa known as 

Oral Potentially Malignant Disorders (OPMD) such as leukoplakia, erythroplakia, 

erythroleukoplakia, lichen planus, oral submucous fibrosis, actinic keratosis and others. Up to 51% 

of OPMD have dysplasia at time of diagnosis when assessed histopathologically, [3] and up to 

40% progress to oral cancer (OC). [4, 5] These cancer cases are diagnosed at earlier stages 

compared those occurring in individuals without OPMD.[6] In a series of patients with OPMD 

followed in a multidisciplinary clinic, 100% of patients who experienced malignant 

transformations were diagnosed early with a localised stage and the disease-specific survival was 

100% at 24 months.[7] While survival rates for early stage oral cancer are approximately 93%, 

these rates drop significantly to 38% for advanced stages, and 20% for metastatic disease [8]. 

According to Surveillance Epidemiology and End Results program (SEER), only 29.3% of oral 

cancer cases are diagnosed at an early localised stage [9], which could explain to a large extent the 

lack of improvement in survival outcomes in the past period.  

 

Screening, diagnosing and following OPMD could potentially capture OC cases at earlier stages, 

and decrease its burden on public health resources. Although studies from countries with a high 

incidence of OC report an increase in survival rates for a simple visual screening of the oral 

cavity,[10] only opportunistic screening is recommended in Canada. [11] A solution for areas with 

a low incidence of OC may be to establish OPMD registries for efficient follow-up and early 

detection of malignant transformation among these high risk individuals. 
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OPMD is a relatively rare disease; leukoplakia, one of the most common OPMD, has a global 

prevalence of 2.6%.[12] However, the literature is scarce on methods of registration and 

documentation of premalignant lesions in general and oral premalignant lesions specifically. 

Premalignant lesions are usually documented within cancer registries, for example, the Cancer 

Registry of Norway (CRN), [13, 14] or as a part of another database (non-disease specific/ patient 

registries), such as the nationwide histopathology registry in the Netherlands (PALGA) [15] or 

U.S. Medicare claims [6]. To our knowledge, there is no database available of OPMD cases in 

Canada.  

 

Most epidemiological studies concerning OPMD were conducted based on histopathology 

databases, clinical records reviews, medical insurance claims, or retrospective analyses of the 

history of cancer cases. [6, 16, 17] These studies have identified some demographic (e.g., advanced 

age, female gender), clinical and histological (non-homogenous lesions, lesions larger than 200 

mm2, and oral epithelial dysplasia) and molecular biomarkers (e.g., immunodeficiency) 

determinants of OPMD progression to OC. [18-19-24-25-28]  

 

Numerous biomarkers have been suggested [29], among which genes and proteins involved in the 

immune response seem to be useful. [19-21] Immunodeficiency is considered a precancerous state 

[22-24], and is a risk factor for OPMD and their progression to OC. [25-28] Nevertheless, further 

longitudinal studies are needed to investigate the nature of these associations.  

 

The majority of OC cases are preceded by OPMD, yet not all OPMD progress to OC, and the 

available evidence is not yet sufficient to accurately predict the progression of these lesions to 

malignancy. Therefore, a deeper understanding of the disease is needed and, given the rarity of 
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OPMD, a repository for cases is needed to recruit subjects for future epidemiological studies. 

Clinicians can contribute strongly to development of clinical databases, however, the process of 

implementation of them are rarely discussed in clinical literature. In this work, we describe the 

development and implementation of a web-based OPMD clinical database at MGH-MUHC. In 

addition, we describe socio-demographic, behavioural, clinical, biological characteristics among 

OPMD patients, and report the rate of malignant transformation in the study population.  

 

Methodology and methods  

 

i) OPMD database design 

 

The initial and most important step in the planning process is determining the purpose and objective 

of the database so that its outcomes are clear and efficient. We started by identifying the main 

objective for the OPMD database, which is a disease focused database that will serve as a research 

platform to investigate OPMD. To achieve this objective, we determined the questions to be 

answered once the database is set up and running; examples of these questions include: what are 

the risk factors for OPMD? What are the clinical, histopathological and biological determinants 

for malignant progression in OPMD patients? Should surgical excision be the standard treatment 

for all OPMD lesions with dysplasia regardless of dysplasia grade? 

Based on the above, we designed the database including the population, inclusion/ exclusion 

criteria, follow-ups and database duration. The main steps in the development process are discussed 

below. 

a) Choosing the software  

 

REDCap (Research Electronic Data Capture) was the software chosen to design the database, as it 

was supported by the MUHC research centre, met our team’s needs and provided several 
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advantages. REDCap is secure a web-based application for building and managing online 

databases and surveys that can be accessed from anywhere in the world over a secure web 

connection. It was first introduced by Vanderbilt University in 2004 and since then, it has been 

adopted by more than 2800 institutions worldwide for research.  It is fully customisable, fast and 

flexible, allowing the designer to (i) condition variables to be of a certain form (numbers, dates, 

letters only) specifying ranges, (ii) create data quality rules to check for discrepancies, and (iii) 

label some variables as required so all subjects within the database have a minimum data set. 

Moreover, the application uses branching logic, hiding fields that are not applicable for a certain 

patient, and condenses very long forms into simple and short ones showing only relevant fields. 

Finally, REDCap does not require any programing experience to build a database and has multi 

center access.  

 

b) Database structure  

 

Our research team, which included clinicians, epidemiologists and computer scientists, determined 

the data elements and outcomes that would fulfil the database objectives. We identified a total of 

four outcomes: main outcome - the development of Oral Squamous Cell Carcinoma, and three 

secondary outcomes: progressing from low grade dysplasia to high grade dysplasia, developing a 

new premalignant lesion, and being disease free or stable at 5-year follow up.  Patients who are 

disease free or stable at five years are discharged from our clinic, they are sent back to receive care 

by their dentists who will continue to see them annually, their dentists would refer them back to 

our clinic if any significant clinical changes are observed.   

Data were obtained from paper and electronic patients’ records. The REDCap platform was 

customised to support a longitudinal data collection model with determined endpoints to capture 

the consult visit and subsequent follow ups. The final product was a comprehensive database that 
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has 5 sections: socio-demographics and lifestyle factors, past medical history, consult and follow 

up visits details (e.g., clinical, histopathological and treatment information).  

 

c) Data sources  

 

Data were obtained using both primary and secondary data sources and include: (i) patients’ 

hospital electronic medical records (EMR), and (ii) OMFS clinical paper charts (2008 – 2016) and 

OMFS clinical EMR (2016-2017). In addition, we established three primary data sources: a patient 

self-completed questionnaire and two clinical forms. The former was developed to collect details 

on patients’ sociodemographic and lifestyle factors that are too comprehensive to be recorded in 

clinical records (Figure 1 & Table 1). This includes extensive details on tobacco use, alcohol 

drinking, marijuana use, sexual behaviour and socio-demographic information. The two clinical 

forms comprise a consult form and a follow up form.  

 

As explained below, the database is divided into two arms, prospective and retrospective, and the 

primary data sources are only used for patients in the prospective arm (Table 1).  

 

d) Study population and inclusion/exclusion 

  

OPMD patients treated at the OMFS clinic at the MGH-MUHC since 2008 were included in the 

database if they were of 18 years or older at the time of the initial consult. Patients were excluded 

if they had a history of OC or developed OC within the first 6 months of their initial OPMD 

diagnosis. The latter criteria was established to rule out any contamination of prevalent OC cases 

in OPMD patients. As mentioned above, the database has a retrospective arm and prospective arm. 

While the former includes patients who were diagnosed with OPMD from October 2008 to January 

2017 and collected data through a retrospective chart review, the prospective arm comprises 
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patients who were diagnosed with OPMD after January 2017. The study protocol has been 

reviewed and approved by the MUHC Ethics Review Board.  

 

e) Pilot testing and production phase  

 

We conducted a data entry trial with a small set of patients with OPMD (20 records) before moving 

to the production phase. Information was added to the database and subsequently exported and 

analysed. The pilot process allowed us to identify some technical malfunctions and correct them 

before moving to production mode.  

 

ii) Statistical analysis  

 

We carried out descriptive statistics using data from the retrospective arm of the study. We 

examined the average values, dispersion, distribution shape and presence of outliers for all 

variables at each follow up. Continuous variables were presented as means + SD. Pearson chi 

square test X2 was used for univariate analysis and to estimate significant associations between 

categorical variables. Variables examined include demographics (age, sex), lifestyle (smoking and 

alcohol consumption) and clinical-pathological variables (presence of dysplasia at time of 

diagnosis, grade of dysplasia, lesion location, size and color, if the patient is under risk of immune 

suppression or not, and development of OC). Age, sex, alcohol consumption, presence of 

dysplasia, lesion size and developing OC were binary variables whereas smoking habits, lesion 

color and location were categorical. In addition, we created a dichotomous variable representing 

immunodeficiency by combining the following binary variables: presence of diabetes, HIV and 

transplant patients into one variable. Whenever detailed information was available about the 

subject’s smoking habit (e.g. duration, age when smoking started, age when quit smoking, change 

of practice based on age, number of cigarettes/day in each smoking period), pack years were 
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calculated for each smoking period and then added together. All statistical analysis was done using 

Stata 15 statistical software. (StataCorp. 2017. Stata Statistical Software: Release 15. College 

Station, TX: StataCorp LLC) and associations presenting a p value of P < 0.05 were considered 

statistically significant. 

 

Results 

The main issue we identified in the pilot study was the inability of the REDCap software to 

differentiate between true missing fields and not applicable fields. REDCap application uses 

branching logics to design parts of questionnaires, which are contingent on the response to a 

question. These branches of questionnaire will only be displayed if the answer to the filter question 

is appropriate. For example, details of the tobacco smoking behaviour will only be displayed for 

participants who reported they ever smoked tobacco. These hidden branches result in an interface 

that is efficient in data collection. 

 

However, REDCap does not allow the imputation of values of hidden braches if not applicable. 

For example, non-smokers do not get any value for the corresponding branching questions. This 

results in a technical difficulty because the fields are exported as missing values in the dataset. It 

is important to distinguish these missing values from the true missing values occurring when the 

respondent missed a question or the information from the medical records is not available.  This 

issue of how REDCap handles data fields associated with branching logic is well known among its 

users and the general consensus is to deal with it using external software once the dataset is 

exported.  

 

To distinguish the ‘true’ missing values and impute the branching questions appropriate values 

denoting a ‘Not Applicable’ label, we adapted the ‘redcapAPI’ package [30] to our database to 
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implement an intermediate data processing step. This step will be baked into the process of data 

export from the server (Figure 1). This step is crucial to streamline the process and make the 

database sustainable for potential future end-users. 

 

Figure 1: Data exportation process.  

 

Given the retrospective chart review nature of the data collection process, extracting particular 

information from clinical charts was a challenging procedure for a number of reasons, of which are 

illegible handwriting and lack of standardised way of documentation of clinical information in the 

clinical charts. This lead to a non-organised way of collecting information and having incomplete 

data sets for some of the patients as some demographic and behavioral variables (e.g., education 

level, income, race, detailed smoking, alcohol drinking habits, and sexual behaviour) were not 

available. Having standardised clinical forms that once filled act as primary data sources for the 

database like the ones we established for the OPMD database will largely help to overcome this 

challenge. 
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Table 1. Description of type and availability of data  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables Retrospective 

Arm 

 Prospective 

Arm 

 Baseline 

visit 

 Follow-

Up visits 

        

Socio-demographic  

(sex, age, marital status, occupation, income)  
 

     
 

Habits and life style         

Tobacco smoking habit         

Yes or No        

Details (e.g., pack years, starting age)         

Alcohol Drinking habit         

Yes or No         

Details (e.g., No. drinks/ day, duration)        

Marijuana         

Yes or No         

Details (e.g., No. joint, grams / day, duration)        

Sexual behavior         

Active or inactive         

Details (e.g., No. partners, oral sex)        

Past medical history         

Family history (cancer, oral cancer, OPMD)        

Medical history  

(e.g., medical conditions, cancer, OPMD history) 
 

     
 

Clinical and Histopathological data         

 (lesion location, size, color, texture, date of diagnosis, histopathology, treatment)       
 

 Data collected 
  

 Change from previous visit collected 
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A total of 155 eligible subjects were recruited to the retrospective arm. Patients’ age ranged from 22 

to 84 years (mean: 60.2, SD: 13.27), and there were 66 (43%) females and 89 (57%) males (Table 

2). Approximately 56% of the participant already had at least some grade of dysplasia at the baseline 

and 10% of participants experienced malignant transformation of their lesion. 

 

Table.2: Socio-demographic and behavioral characteristics of patients attending the OMFS at 

MGH from 2008-2017 (n=155) 

 

  

Table 2 shows the distribution of socio-demographic and behavioral characteristics of the total 

sample, patients with dysplasia at time of diagnosis and patients who developed OC during follow 

up. As expected, there are a greater proportion of men, and the majority of the patients use or used 

tobacco and alcohol in our population.  However, proportion of participants who reported with 

Variables All subjects 

n=155 (%) 

Dysplasia* 

n=87 (56.1) 

Developed OC* 

n=16 (10.3) 

Age, (Mean ± SD) 60 ± 13.27 61.91 ± 12.59 70.06 ± 11.84 

< 45 years of age 18 (11.6) 7 (38.9) 1 (5.6) 

≥ 45 years of age 137 (88.4) 80 (58.4) 15 (10.9) 

    

Gender    

Male 89 (57.4) 47 (52.8) 5 (5.6) 

Female 66 (42.6) 40 (60.6) 11 (16.7) 

    

Smoking status    

Never Smoker 56 (41.5) 28 (50.0) 10 (17.9) 

Former smoker 30 (22.2) 30 (100.0) 3 (10.0) 

Current smoker 49 (36.3) 21 (42.9) 3 (6.12) 

Pack-years(Mean ± SD) 10.53 ± 19.3 12.21 ± 20.76 11.4 ± 8.8 

Missing  20 (12.9) 6 (30.0) 0 (0.0) 

    

Alcohol drinking status    

Never 33 (21.3) 22 (66.7) 3 (23.1) 

Ever 77 (49.7) 47 (61.0) 10 (76.9) 

Missing  45 (29.0) 18 (40.0) 9 (20.0) 
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dysplasia at baseline and who experienced a malignant transformation were higher among females 

compared to males. 

 

a) Clinicopathological characteristics (all patients)  

Table 3 displays the clinical and histopathological characteristics of the total sample, patients with 

dysplasia at time of diagnosis, and patients who developed OC. The tongue, followed by the buccal 

mucosa, maxillary gingiva and lip were the most common oral lesion locations with the following 

proportions: 39%, 12%, 10% and 9%, respectively. Lesions were mostly smaller than 200 mm2 

(45.8%) and white in color (63.2%), the preponderance of patients presented with one lesion 

(65.1%), and 56% had dysplasia at time of diagnosis. Around 18% of the patients had a medical 

condition that causes secondary immunodeficiency, mainly diabetes mellitus type II.  

 

The majority of the cases presented leukoplakia (82 cases, 52.9%); this is consistent with 

leukoplakia being the most common OPMD. The reminder was 14.8% (23 cases) lichen planus, 

12.3% (19 cases) erythroleukoplakia, 9.7% (15 cases) erythroplakia, 5.81% (9 cases), and actinic 

keratosis and others (2.6%).  

 

b) Characteristics of dysplasia cases  

Patients with dysplasia were slightly older [mean: 62 years old (SD: 12.59)] than those without 

dysplasia, [58 years old (SD: 13.87)] and more than half of them who were 45 years old or more 

had dysplasia at time of diagnosis compared to 38% in those below 45 years old. Women (60.6%) 

and patients with medical conditions leading to secondary immunodeficiency (76%) had a higher 

proportion of dysplasia compared to men (52.8%) and to those who did not have secondary 

immunodeficiency (51.5%). As for alcohol and tobacco habits, the majority of patients were 
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current users or had used these substances in the past. The majority of the oral lesions locations 

had dysplasia except for the mandibular gingiva and the buccal mucosa; locations with the highest 

chance were the tonsillar pillar (100%) and soft palate (85.7%). The tongue location had the 

majority of lesions and the rarest location was the tonsillar pillar. 

 

More than half of the lesions were low grade (mild and moderate) dysplasia (51 cases). Oral 

locations such as the floor of mouth, maxillary gingiva, hard palate, lip and tonsillar pillars had a 

high proportion of high grade dysplasia (severe dysplasia and CIS). 

 

A lesser proportion of lesions smaller than 200 mm2 (55%) had dysplasia compared to larger 

lesions (76%), while higher proportions of red and mixed lesions were dysplastic compared to 

white ones. (Table. 3) 

 

c) Characteristics of cases that transformed into squamous cell carcinoma  

Patients who later progressed to OC were older, with most aged 45 years or older. Sixteen patients 

in the sample (10.32%) progressed to OC with an incidence rate of 4.65 per 100-person years (CI: 

2.85 – 7.59). The proportion of women who progressed to OC is 16.67% compared to only 5.6% 

of all men. If only subjects with dysplasia are considered, 22.5% of women progressed to OC while 

only 10.46% of men did. As for smoking status, 17.86% of non-smokers (never and former 

smokers) progressed to OC while only 10% of former smokers and 6.12% of smokers did. In the 

immunodeficient patients group, 76% (22 patients) had dysplasia at time of diagnosis; and 20.69% 

(6 patients) developed OC with a mean follow up of 3.4 years. 
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Table 2. Clinical and histopathological characteristics 

* Row percentages 

 

The rate of malignant transformation regarding dysplasia grading shows that 18% of low grade 

dysplasia, 14% of high grade dysplasia, and 3% of cases with no dysplasia have transformed into 

oral cancer (Table 3). The mean follow up time to malignant transformation was 3.3 years. More 

Variable All subjects 

N=155 (%) 

Dysplasia 

N=87 (%)* 

Developed OC 

N=16 (%)* 

Lesion location    

Tongue 60 (38.7) 39 (65.0) 5 (8.3) 

Buccal mucosa 19 (12.3) 6 (31.6) 1 (5.3) 

Maxillary gingiva 16 (10.3) 9 (56.2) 5 (31.2) 

Mandible gingiva 12 (7.7) 1 (8.3) 1 (8.3) 

Lip 14 (9.0) 8 (57.1) 1 (7.1) 

Hard palate 11 (7.0) 6 (54.5) 0 (0.0) 

Floor of mouth 8 (5.2) 6 (75.0) 0 (0.0) 

Soft palate 7 (4.5) 6 (85.7) 1 (14.3) 

Retro molar trigone 6 (3.9) 4 (66.7) 1 (16.7) 

Tonsillar pillars 2 (1.1) 2 (100.0) 1 (50.0) 

Grade of dysplasia    

No dysplasia 68 (43.9)  2 (2.9) 

Low grade 51 (32.9)  9 (17.7) 

High grade 36 (23.2)  5 (13.9) 

Size      

>= 200 mm2 29 (18.7) 22 (75.9) 6 (20.7) 

< 200mm2 71 (45.8) 39 (54.9) 4 (5.6) 

Missing   55 (35.4) 26 (47.3) 6 (10.9) 

Color    

White 98 (63.2) 48 (48.9) 9 (9.2) 

Mixed 30 (19.3) 17 (56.7) 5 (16.7) 

Red 19 (12.3) 15 (78.9) 1 (5.3) 

Missing 8 (5.2) 7 (87.5) 0 (0.0) 

Number of lesions    

1 102 (65.8) 60 (58.8) 10 (9.8) 

>1 53 (34.2) 27 (50.9) 6 (11.3) 

Medical conditions    

Diabetes 26 (16.8) 19 (73.1) 5 (19.2) 

GVH 1 (0.7) 0 (0.0) 0 (0.0) 

Transplant 3 (1.9) 3 (100.0) 1 (33.3) 

HIV 2 (1.3) 1 (50.0) 0 (0.0) 

Other (HTN, Hypothyroidism, CAD) 83 (53.6) 51 (61.5) 12 (14.5) 

No medical conditions  40 (25.8) 13 (32.5) 0 (0.0) 

Immunodeficiency    

Yes 29 (18.7) 22 (75.9) 6 (20.7) 

No 126 (81.3) 65 (51.6) 10 (7.9) 
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than half of the lesions were equally divided between the tongue and the maxillary gingiva. 

However, the locations with the highest proportions of malignant transformation were the soft 

palate, tonsillar pillar, retro-molar trigone and maxillary gingiva. Around 40% arose from 

premalignant lesions larger than 200 mm2, and almost all (87.5%) were diagnosed at an early stage 

(stage I, stage II).  

 

Table. 4: Cancer stage among those who developed oral cancer  

 

 

 

 

 

 

Figure 2: Cases which progressed to OC according to the presence and grade of dysplasia  

 

 

 

 

  

Stage  n=16 (100%) 

I 12 (75.00) 

II 2 (12.50) 

III 0 

IV 2 (12.50) 

155 patients 

(100%) 

Dysplasia

87 (56.13) 

High grade 

36 (41.38)

Progressed to 
OC 

3 (8.33)

Low grade

51 (58.62) 

Progressed to 
OC 

9 (17.5)

No dysplasia

68 (43.87) 

Progressed to 
OC

2 (2.94)
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Discussion 

 

In this paper, we present our experience in developing a web-based clinical OPMD database and 

describe the characteristics of the study sample. A clinical OPMD database is a powerful tool that 

acts as a research and educational platform by providing a good repository of cases for different 

types of studies and answering various research questions; it allows for the identification of factors 

that will help clinicians to predict which patients are at risk for developing OPMD, which patients 

with OPMD are at higher risk of malignant transformation, and what is the optimal treatment for 

these disorders. In addition, it provides an infrastructure to monitor the prevalence and incidence 

of the disease and aids in the implementation of measures of quality assessment and assurance.    

 

The Agency for Healthcare Research and Quality defines a clinical database as: “an organized 

system that uses observational study methods to collect uniform data (clinical and other) to evaluate 

specified outcomes for a population defined by a particular disease, condition, or exposure, and 

that serves a predetermined scientific, clinical, or policy purpose(s)”. [31] Data organisation could 

be done in an electronic form (digitized) with web-based access; evidence has demonstrated that 

data captured in an electronic database could be aggregated, studied and analyzed to improve 

patient care and healthcare outcomes. [32] Moreover, if the platform is accessed through the web, 

patients can contribute to the data collection process by answering questionnaires directly into the 

database.[31, 33] 

 

Clinical databases incorporate a huge volume of every day clinical data, coming from real life 

clinical cases and events (real world data).  Clinical database research translates the available real 

world data into meaningful information that is critical to help policy makers take informed 

evidence-based decisions to change policy. [34, 35] Moreover, clinical databases given their 
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comprehensive data gathering and low restrictions for inclusion, could: 1) provide complementary 

information that extends RCT results to patient populations not included in those trials, 2) 

demonstrate real-world effects of treatments outside the research setting (efficacy vs. 

effectiveness), 3) provide long-term follow up, 4) evaluate the natural history of a disease, and 5) 

act as an active surveillance system for unexpected side effects and complications. [31, 36] 

 

The clinical appearance of OPMD in terms of size, color, location, and homogeneity has been 

studied and identified as determinants for dysplasia and malignant potential. [18, 37-39] In our 

results, we observed that lesion color, location and size were significantly associated with presence 

of dysplasia at time of diagnosis. Indeed, these clinical characteristics have been associated with 

malignant transformation of OPMD, but except for lesion color they have not been investigated as 

potential risk factors for dysplasia [18]. Similarly, our findings showing that old age at diagnosis 

of OPMD, occurring predominantly in males and the most common OPMD (leukoplakia), are 

consistent with the literature. [40, 41]  

 

Tobacco is one of the most significant risk factors associated with OPMD. [17, 42-47] The 

associated risk increases with the amount of tobacco used and duration of habit. [48-50] Although 

there is an agreement in the literature that smoking tobacco increases the risk for OPMD, the risk 

of malignant transformation is significantly higher in non-smokers [51-53] This is evident in our 

results as the majority of our OPMD study population were either smokers or former smokers. 

However, a higher percentage of never smokers (17.86 %) transformed into OC than former (10%) 

and current smokers (6.12%). Additionally, a higher percentage of the low grade dysplasia group 

progressed to OC in comparison to the high grade group. While it is largely accepted that dysplasia 

is an important predictor for OPMD malignant transformation, there is no consensus in the 
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literature on whether high grade dysplasia lesions have a higher risk of malignant progression. This 

may be due to the subjectivity of the dysplasia grading system [54], which includes contamination 

of the low-grade dysplasia sample, and different treatment modalities used to treat high and low-

grade dysplasia. While the clinical guideline for treatment of high grade dysplasia is surgical 

excision, follow up is usually offered for low grade dysplasia. This in turn could lead to more OC 

cases arising from low-grade compared to high-grade dysplasia during the period of observation, 

as in our results. A possible explanation is that surgical excision either has cured the patient or at 

least increased the time to progression in high grade patients, while low grade subjects continued 

to progress along the dysplasia scale to OC with no intervention. However, in reality such 

relationships and interrelations are usually more complicated, and a group of factors (e.g., age, sex, 

immunodeficiency, treatment) interacting with each other instead of only one factor such as 

surgical excision, would play a role that could explain such an observation.   

 

In this study, we report a higher age standardised OC incidence  (4,987 per 100,000) (adjustment 

was based on the 2011 Canadian population)[55] than the Canadian general population (4,700 per 

100,000). [56] This is probably attributable to the high-risk nature of the subjects involved in our 

analysis. However, the majority (87.5%) of OC incident cases were diagnosed at an early stage. 

Others have also demonstrated that OC cases arising from OPMD lesions that have been followed 

up periodically are usually smaller in size and diagnosed at an earlier stage.[6, 57] 

 

The overall malignant transformation proportion in our cohort was 10.32%; this finding falls in the 

middle of the reported spectrum and divides the relevant literature into two groups; those who 

reported higher transformation rates [41, 51, 58-60], and others who reported lower transformation 

rates [6, 61, 62]. The relatively higher transformation rate in our analysis could be explained by the 
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nature of the population involved in our study. A clinic-based population is a high risk group to 

start with; our sample included OPMD patients, most of whom had dysplasia. Among studies 

reporting lower rates, some [6, 62] are population based including patients with and without OPMD 

diagnosis, and some [61] have smaller proportions of patients with oral epithelial dysplasia 

compared to their total population. On the other hand, in studies reporting higher rates of 

transformation [41, 59, 60], their samples comprised only OPMD dysplasia positive lesions. In 

addition, one study included patients with a previous history of OC [51]. The mean time to 

transformation was 3.3 years ranging between 1.5 years to 10.25 years, with the majority of cases 

transforming within the 5-year period (87%, 14 out of 16 patients). This coincides with the 

literature as most cases that undergo malignant transformation do within a 5-year period. [63] 

 

In the present study, the proportion of women who progressed to OC is higher than men, the 

proportion remains higher in a sub-analysis of only subjects with dysplasia. These findings are in 

line with the results of two recent systematic reviews reporting that women have a higher risk of 

malignant transformation [18, 64]. However, conflicting results about gender as a risk factor for 

malignant transformation have been reported with some studies showing that men are at higher risk 

compared to women [65].   

 

An increased risk for head and neck cancer, which include OC and OPMD, among transplant 

patients, graft versus host disease patients, type 2 diabetes patients, and HIV patients have been 

described. [26, 66-71] Accumulating evidence suggests that the progression from OPMD to OC is 

strongly informed by an abnormal immune environment. [72] A study investigating the genetic 

susceptibility to oropharyngeal squamous cell carcinoma (including OC) and OPMD reported an 

association between these diseases and the alteration of immune system genes and genes with 
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metastatic potential (TNF-alpha, TGFbeta-1, MMP-1).[20, 21] Moreover, galectins, which are a 

group of proteins involved in immune responses, have been associated with OED progression [19]. 

Our results show that OPMD patients who have secondary immunodeficiency had higher incidence 

rates of OC compared to non-immune deficient OPMD patients (8.29 vs 4.02 per 100-person 

years). However, our numbers are small and larger cohort studies are needed to investigate the 

effect of immunodeficiency and the degree of immunodeficiency in addition to other socio-

demographic, behaviour and clinical characteristics on the progression potential of OPMD to OC.  

 

In conclusion, patients with OPMD need long term clinical follow up as some lesions took more 

than 5 years to transform. Our sample included different OPMD, lesions with dysplasia and without 

dysplasia. Therefore, our results apply to a wide variety of OPMD patients. However, it should be 

interpreted carefully as the study is based on one centre, and retrospective in nature, which affected 

the availability of some data points for some subjects. Therefore, regardless of the associations 

presented it does not implement causality, but suggests avenues for future research. In addition, the 

strength of our conclusions is compromised by the small number of subjects. Larger cohorts of 

patients should be studied preferably in a randomised controlled approach. The OPMD clinical 

database could be used as an infrastructure for a prospective cohort study to investigate risk factors 

for OPMD (e.g., socio-demographic, clinical, histopathological, and biological) and their 

malignant transformation, in addition to future randomised controlled trial for a sub group of 

OPMD patients (low grade dysplasia and no dysplasia OPMD patients) to assess the effectiveness 

of surgical treatment in preventing future malignant transformation in these lesions.  
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7. DISCUSSION 

The main objective of this MSc thesis is to create a clinical OPMD database at the OMFS 

department at the MGH, MUHC. This was driven by the lack of reported methods of registration 

of OPMD in the literature and motivated by the promising possible uses and outcomes of such 

project in terms of studying and understanding a relatively rare and heterogeneous disease such as 

OPMD that carries an increased risk for OC. An OPMD clinical database has numerous advantages 

and utilities of which acting as a research platform itself and as a repository for cases for research 

projects including cohort studies and RCTs.  

 

In addition, in this work we described our experience in planning and building the OPMD database 

including the challenges and limitations we encountered and possible solutions to overcome these 

difficulties. We also describe the clinical, biological and socio-demographic parameters among 

people with OPMD attending the OMFS clinic at the MUHC between 2008 and 2017. 

 

The main motive behind the new nomenclature OPMD was the imprecision of the previous 

subdivision of this entity as premalignant lesions and premalignant conditions; where premalignant 

lesions indicated a clinical morphological alteration of the mucosa and premalignant condition 

stands for any generalised condition that would put the normal appearing mucosa under increased 

risk of OC regardless if lesions are present or not. The dissatisfaction arose when patients with OPL 

were found to have dysplasia or molecular aberration in normally appearing oral mucosal sites. [210, 

211] The new nomenclature is broader and would include the morphologically altered mucosa and 

normally appearing mucosa that possibly harbours dysplasia or molecular aberration due to external 

factors, chronic inflammation, inherited disorders or a condition/ disease that would place the oral 
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mucosa more susceptible to OC than usual. [212] For this reason, we felt more comfortable to use 

the term OPMD instead of OPL in naming our database.  

 

The OPMD database was constructed to be a suppository of cases for future epidemiological 

research. Therefore, data elements to be collected included all the pertinent data elements that would 

help us achieve our objectives and answer the questions intended for the OPMD database.  

 

The incidence and prevalence of OPMD varies significantly from one geographical location to 

another, which can be related to larger behavioural, sociodemographic and cultural differences. 

Given that the OMFS clinic at MGH- MUHC receives referrals from all the cities of greater Montreal 

area, our OPMD database will provide us with epidemiological data that represents the area of 

Montreal. Below I present a brief description of results and a discussion of the database strengths, 

challenges and limitations, future goals and research. 

 

8.1 Summary of results 

 

Our sample included 155 patients with OPMD who received care at the OMFS clinic at the MGH-

MUHC between July 2008 and June 2017. There were more males in the sample (57%) and mean 

age was 60.2 years old (SE: 13.27), 85.5% were smokers or ex-smokers and 70% were either current 

or past alcohol users. The most common oral location was the tongue (39%), followed by the buccal 

mucosa (12%) and the maxillary gingiva (10%). The most common diagnosis was leukoplakia 

(52.9%) and dysplasia was present in 56% of all cases. Around 10.32% of the cases progressed to 

oral cancer with mean follow up time of 3.3 years, however, in some patients transformation to oral 

cancer occurred after more than 10 years. Most of the oral cases were diagnosed at an early stage 

(87.5%). 
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8.2 Strengths of the study  

 

This work has several strengths. First, internal validity; REDCap, the software used to build the 

OPMD database, addresses internal validation by providing real time data verification to alert 

whether the type of information being entered (e.g., range, alphanumeric,) are compatible with the 

specifications defined by the user when the database was built. It has a tool to identify outliers, 

missing data, and sends real time alert error massage if a minimum dataset is not met for a subject. 

In addition, a number of patients are selected randomly and double entered to validate the accuracy 

and the completeness of the data entered.  

 

Second, external validity concerns generalisability; in addition to self-referred patients our 

department receives referrals from all over greater Montreal area and from different healthcare 

providers including dentists, family doctors and other medical and dental specialists. This insures a 

wide variability and coverage of patients; however, the database covers only the cases the healthcare 

provider chose to refer which are more often categorised as a high-risk population. Therefore, the 

results might not be generalizable without limitations, for example, incidence of malignant 

transformation in the database might not reflect the incidence in the general population or a 

population from a non-speciality clinic. 

 

Third, it is the solution provided to overcome data accuracy issues during data exportation from 

REDCap for statistical analysis purposes. The problem was the inability to differentiate true missing 

fields from not applicable fields as both would be coded the same in the exported data file; REDCap 

does not label those two conditions differently, therefore both entries are read as true missing data. 

This problem was overcome by using an R solution package that facilitates preparing the dataset for 
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the inducer by fixing all anticipated errors. The data is exported each time it is needed through the 

Application Programming Interface (API) tool provided by REDCap, during the exportation process 

the R solution package is programmed to identify certain errors and correct them, afterward prepare 

a data file that is compatible with Stata statistical software (or any other preferred statistical 

software). This solution is unique and important because it is not specific for this study and it is not 

a one-time use remedy for the issue. The R solution package created can be used to fix the above 

mentioned issue each time the data is exported and for all users, also it could be customised to 

different databases using the REDCap software.  

 

Fourth, when building the database, we took into account the dynamicity of the literature and the 

production of new evidence everyday especially in the field of biomarkers. This is appreciated in 

the primary data sources developed as they are adjustable, and when the team chose a design and a 

software that allows addition of new data points and forms into the database whenever needed. 

However, most probably these new data points will be available only for future patients unless the 

team are able to implement a plan to collect these data pointe for current subjects, and to enter them 

into the database efficiently, for example, to collect the new information whenever current database 

subjects come for their biannual follow ups and update their information when the database is 

updated. 

 

8.3 Limitations and challenges 

 

We have faced some challenges and limitations and foresee others when planning and working on 

this project. One of the challenges we anticipate is recruiting enough numbers of patients to 

understand the epidemiology and the natural history of a relatively rare disease such as OPMD. It is 

a challenge for a single clinic even though it is a large center for referrals in a tertiary health care 
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facility in a big city. Expanding the database coverage to include other departments in the hospital, 

and private clinics who treats and follow up OPMD patients is a possible solution.  

Another challenge was the size of the database and large number data points to be collected. The 

scope of the database is broad in terms of variables to collect, variables that could play a protective 

or a promoting role in causing the disease, and in malignant transformation because of the 

inconsistency and the variability in the literature regarding potential biological, clinical and socio-

demographic risk factors of OPMD and their malignant transformation, as well as the heterogeneity 

of the disorders falling under the umbrella of OPMD. Nevertheless, the ability to create different, 

separate forms and utilising the branching logic design in the database helps in hiding all not 

applicable fields for each particular subject and makes each record as specific as possible to the 

pertinent information. However, it does not address the large number of variables and the time 

needed to enter them. In addition, most of the variables are entered only once corresponding to the 

patient’s initial (consult) visit, only one form of the five database forms is filled when the patient 

record is updated corresponding to follow up visits.  

 

Censoring is a limitation and a challenge that are usually faced in epidemiological research. Since 

the database is designed in longitudinal format, some patients will be lost to follow up and it will be 

challenging to minimise lost to follow up subjects and retain participation from both patients and 

healthcare provider (in case of database expansion). For that the database team should discuss 

possible solution to keep censoring at minimum. Proposed solution ideas include: for outside 

hospital providers, a low burden of participation and providing them with help and assistance by the 

database team when needed could aid in maintaining participation. Regarding loss of subjects, staff 

members should be aware and reinitiate contact with patients who lost the follow up visit. This 

would help in retention. 
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8.4 Future research  

 

The absence of a standard of care for treatment at least for low grade dysplasia cases, the inadequacy 

of histopathology proven OED as the current golden standard for malignant transformation 

prediction, and the large variety and lack of clinical validation of most proposed biomarkers to 

complement the OED system, keeps ideas for future research numerous and variable.  

Future tentative research ideas include a cohort study to observe the effect of immunodeficiency, 

and other clinical and biological elements as risks for malignant transformation among OPMD 

patients; a randomised controlled trial for OPMD patients with no and low grade dysplasia to assess 

the effectiveness of surgical excision as a treatment in preventing future malignant transformation 

in this subgroup of patients.  

 

8.5 Future goals   

 

One of our future goals for the OPMD clinical database is to expand its coverage to incorporate 

OPMD patients treated in departments other than OMFS at the MGH-MUHC and other hospitals in 

Montreal area, and further expand it to provide coverage for private sector OPMD patients treated 

by different healthcare providers including maxillofacial surgeons, dentists and other surgeons who 

treats and follow up OPMD patients. This could be approached by unifying the clinical data 

collection process among the participating clinics using the data collection forms that were initiated 

for the purpose of the OPMD database (clinical forms and the patient filled questionnaires). 

 

Similarly, the OPMD database variables should be updated, so that the database reflects the current 

research developments especially for new biomarkers been discovered, and if possible to establish 

a biorepository for biological specimens. The more our knowledge is advanced about OPMD the 



 

 

97 

more equipped and capable we are to perform analysis on existing biological samples to validate 

and study newly discovered biomarkers. Indeed, while patient’s rights and privacy are protected, 

and operating under clear guidelines with a planned approach, that covers regulations and details 

about what type of bio-sample to be collected? How often is the collection process? How long will 

the sample be stored? And including adequate information in the consent form about the process 

and the possible types of research the sample could be used in.  

 

8. CONCLUSION 

 

The development of the OPMD clinical database in an academic clinical setting provides a 

platform for research and education which is a huge advantage and opportunity for researchers, 

clinicians and students. It acts as a monitor for patients’ status and facilitate reinitiating contact 

with lost to follow up patients. In addition, evidence derived from future research projects 

conducted based on the OPMD clinical database that can help policy markers decisions.  
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10. APENDICIES  

10.1 Appendix I – Clinical forms 

MGH ORAL AND MAXILLOFACIAL SURGERY 

MAXILLOFACIAL OPL CONSULT FORM 

 

Date: ____________ 

Age:  ____________   Sex:     M        F 

Referral:   General Dentist: ____________      OMFS: ____________     Others: _____________ 

Reason for Referral: _________________________________________________________________ 

Patient’s complaint and History of present illness: 

Date symptoms started/Lesion noticed for first time: ____________________________________ 

Date of First time patient sought medical consultation: ___________Consult done by: __________ 

If patient notified about the diagnosis, give date: __________________________________________ 

Other pertinent history: ______________________________________________________________ 

_____________________________________________________________________________________

________________________________________________________________________________ 

Symptoms: 

If yes, Pain:    No     Yes                              Sensitivity:   No     Yes 

Paresthesia:  No     Yes                              Discomfort:   No     Yes 

 Other: ________________________________________________________________ __________ 

Medical History: 

 CVS: ___________________________________  Gastro: ______________________________      

 Respiratory:_____________________________    Neurology: ___________________________          

 Endocrinology: __________________________    Other: _______________________________ 

Medications:     None  List Attached      B-Blocker:  No  Yes 

List: ______________________________________________________________________________ 

Allergies:          None (NKDA)       Yes:___________________________ 

Surgical History: ___________________________________________________________________                                                             

Social History:                    

Smoking Hx:  Never  Former smoker (more than 6 months): year quitting ________, Former 

smoker (less than 6 months),   Smoker: Number of years: ____  

Type1(Cig, Cigars, Pipes, Hours of smoking water pipe): ______, amount/day____ 

Type 2: ______amount /day______________. 

Alcohol use:  Never,  Former user,   User (if User then):   Social    Habitual(>3glasses/day)  

If Habitual: Type1 (beer, wine, hard liquor): ______, amount /day__________.                  

Type 2: ______amount /day______________. 

 

Sexual activity:  yes  No  Unknown/ doesn’t want to disclose      

History of Oral sex:  No           Yes                                 
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Marital status:         Single       Married      Others: ____________________ 

History of OPL    No    Yes            If yes, How many lesions? ___________ 

Lesion#1: When: __________________, Dx  histopathology  clinical, Type: _________________ 

Location: _______________________________Treatment___________________________________ 

Lesion#2: When: __________________, Dx  histopathology  clinical, Type: _________________ 

Location: _______________________________Treatment___________________________________ 

History of Cancer (Head and Neck or Non-Head and Neck):   No            Yes 

If yes, Details (Type, location, When, Treatment): _________________________________________ 

__________________________________________________________________________________ 

Family History of  Cancer   OPL:     No    (Relationship/Type): 

Family member #1: ___________Type_________ Family member #2: ____________Type_________ 

Family member #3: ____________Type______________ 

Clinical Examination: 

Patient General Look: ________________________________________________________________ 

Head: _____________________________________________________________________________ 

Neck: _____________________________________________________________________________ 

Intra-Oral (Lips, Tongue, FOM, Pharynx, Buccal/Alveolar mucosa, Dentition, Saliva): _____________ 

___________________________________________________________________________________ 

- Lesion #1: Site: ________________Size(mm): _________Color: ___________ Borders: __________ 

Texture: ____________            Ulceration:  Yes  No      Homogenous: Yes  No  

Symptoms: ________________, Biopsy done No Yes: Dx: _______________________________ 

- Lesion #2: Site: _______________ Size(mm): ________ Color: ____________ Borders: __________ 

Texture: ____________            Ulceration:  Yes  No       Homogenous:   Yes    No  

Symptoms_________________, Biopsy done No Yes: Dx: _______________________________ 

- Lesion #3: Site: _______________ Size(mm): _________ Color: ____________ Borders: _________ 

Texture: ____________            Ulceration:  Yes  No       Homogenous:   Yes    No  

Symptoms: _______________, Biopsy done No Yes: Dx: _______________________________ 

Impression (Summary includes: Age, short description of the lesion/problem): 

___________________________________________________________________________________ 

DDx:_______________________________________________________________________________ 

Plan:                                                                                                             

 Eligible for OPL registry  

 Follow up in ___Weeks    6 Months    ___Months  

 Biopsy:           Incisional               Excisional        

 Blood test(Specify):___________________ 

 Medications prescribed      Medical work up needed     Booking for OR (pre-op sheets, consent) 

___________________________________________________________________________________ 

___________________________________________________________________________________

 
  

Resident:                                         Staff:                                       Date: 
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MGH ORAL AND MAXILLOFACIAL SURGERY 

MAXILLOFACIAL OPL FOLLOW-UP FORM 

 

Date: ____________ 

 

Routine follow up Yes No, Date of last follow up_________________  

Age: ____________ Sex:  M   F 

Referral: General Dentist: ____________ OMFS:____________ Others:_______________ 

 

 

New histopathology results to follow up on:  No  Yes Results: _______________________________ 

 

Change in Medical History:  No  Yes, _________________________________________________ 

 

Contributing factors: 

Change in smoking History:  No    Yes, If yes or no:  

Smoker  Never smoked  Former smoker (more than 6 months)  Former smoker (less than 6 months)  

Smoking Habit change details:  

Type 1(cigarettes, cigar, pipe, water pipe): __________________, Amount (number of Cig/Cigars/Pipes/ Hours of smoking 

water pipe) /day_________, Duration of the habit new (or not new) pattern (in months) _________ 

 

Type 2 ________________, Amount (number of Cig/Cigars/Pipes/ Hours of smoking water pipe) /day_____ 

Duration of the new habit (in months) Type 2 ______________________________________ 

Change in Alcohol Drinking History:  No    Yes, If yes or no:  

 User  Never  Former user (if user then):  Social  Habitual (>= 4glasses/day) 

If              Habitual:  Type1  Beer  Wine  Hard Liquor (select all that apply), Amount/day: 

__________. 

Duration of the habit new (or not new) pattern (in months) ____________ 

 

Lesion 

Diagnosis Hx/ histopathology Date of 

Dx 

Location Treatment provided 

and margins  
(f/u, excisional or 

incisional biopsy, WLE) 

Date of 

Treatment   

 

Lesion ____ 

     

 

Lesion ____ 

     

 

Lesion ____ 

     

 

Lesion ____ 

     

 

Lesion ____ 
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T              Type 2:   Beer  Wine  Hard Liquor (select all that apply), Amount/day: __________. 

Duration of the habit new (or not new) pattern (in months) ____________ 

 

Clinical Examination: 

Subjective: 

____________________________________________________________________________ 

___________________________________________________________________________________ 

 

Patient General Look: __________________________________________________________________ 

Head: _______________________________________________________________________________ 

Neck: _______________________________________________________________________________ 

 

Intra-Oral:  

Any lesions present:  No  Yes, if yes:  New lesion  Has been followed up (known) Both 

If known , location:_______________________________, Color:__________,  

Size(mm)______________ Homogenous:  No Yes, Ulceration: No  Yes, Symptomatic:  No 

Yes, if yes_____________________________________________________________________ 

 

If new, location: ________________________________Color: __________, 

Size(mm)________________ 

Homogenous:  No Yes,  Ulceration: No  Yes,  Symptomatic:  No Yes, if 

yes________________________________________________________________________________ 

(New/Known) location: _________________________, Color: __________, 

Size(mm)________________ 

Homogenous:  No Yes,  Ulceration: No  Yes,  Symptomatic:  No Yes, if 

yes_________________________________________________________________________________ 

Assessment: 

 No lesions present (treated)  Stable from previous exam  Clinical progression  New lesion  

 

Plan: 

New biopsy:  No Yes 

If yes, type of biopsy: __________________________________________________________________ 

Follow-up: 

 __Week(s)   

 __ Month(s) 

 6 Months (usual follow up for all grades of dysplasia) 

 1 year 

 

Procedure note/Other: 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Resident:                                          Staff:                                                      Date: 
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10.2 Appendix II – Patient’s questionnaire 

Patient’s questionnaire 

 

Date: 

Name: 

Date of birth:  

File number: 

 

 

1. Gender: Male Female Other  

 

2. Age: 

 

3. Date of birth: 

 

 

4. You live in: Urban (city)  Rural area (farm) 

 

5. What city you live in? 

City name: 

 

1. Ethnicity: White   Black Asian  Aboriginal Mixed Other :……… 

 

2. Highest degree of qualification you obtained: 

 None  

             Primary / elementary  

 High school  

 Technical qualification  

 CEGEP 

 University  

 Post – graduate (MSc – PhD) 

 Professional degree (MD – DMD) 

 

9. Household income: 

 less than $10,000 

 $10,000 – $19,000 

 $20,000 - $29,000 

 $30,000 - $39,000 

 $40,000 - $49,000 

 $50,000 - $59,000 

 $60,000 - $69,000 

 $70,000 - $79,000 

 $80,000 - $89,000 

 $90,000 - $99,000 

 $100,000 - $120,000 

 above $120,000 
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10.  Employment status: 

 Employed for wages 

 Self-employed 

 Out of work and looking 

 Military 

 Out of work but not looking currently 

 Student 

 Homemaker 

 Retired 

 Unable to work 

 

 

11. If you choose any of the first four options in the previous question, what is your 

profession? 

 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

_______________________________________________________________ 

      

12. Have you ever smoked in your life? (or chewed, any product, any amount) 

 NO  

 Yes, in the past  

 Yes (I still do) 

 

 

❖ Think of the periods in your life during which you smoked cigarettes, cigars, pipe, chewed 

tobacco products and/or took drugs, the amount you smoked / chewed / took and other 

details about the products. Please try to summarise the most important changes in the 

amount and type of product. 

 

13. Do you smoke cigarettes?  

 No 

 Yes, in the past  

 yes (I still do) 

 

 

From age 

 

To age A 

 

Type 

 

Brand 

 

#cigarettes/day B 

     

     

     

     

AIf still smoking, write age at time of interview, if less than one year, write 

same age From and To 
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B If less than daily Make average if not constant frequency 

 

14.  Do you smoke cigar? 

 No 

 Yes, in the past  

 yes (I still do) 

 

 

From age 

 

To age A 

 

Brand 

 

#cigars/day B 

    

    

    

    
AIf still smoking, write age at time of interview, if less than one year, write 

same age From and To 
B If less than daily Make average if not constant frequency 

 

  

15.  Do you smoke pipe? 

 No 

 Yes, in the past  

 yes (I still do) 

 

 

From age 

 

To age A 

 

Brand  

 

Unit B  

 

#/day C 

     

     

     

     
AIf still smoking, write age at time of interview, if less than one year, write 

same age From and To 
B Grams or Pipes 
C If less than daily Make average if not constant frequency 

 

 

16. Do you smoke water pipe? 

 No 

 Yes, in the past  

 yes (I still do) 

 

 

From age 

 

To age A 

 

hours/day B 
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AIf still smoking, write age at time of interview, if less than one year, write 

same age From and To 
B If less than daily Make average if not constant frequency 

 

 

 

17. Do / did you smoke or inhale drugs (marijuana, grass, dope, joints) at least once a 

week for at least 6 months in your lifetime? 

 

 

From age 

 

To age A 

 

Type B  

 

Unit C  

 

#/Day D 

     

     

     

     
AIf still smoking, write age at time of interview, if less than one year, write 

same age From and To 
B Marijuana, Grass, Crack, Hashish 
C Grams, Joints 
D If less than daily Make average if not constant frequency 

 

 

18. Have you ever chewed tobacco or any other substance? 

 No 

 Yes, in the past  

 yes (I still do) 

 

 

From age 

 

To age A 

 

Type 

 

Brand 

    

    

    

    

AIf still practicing the habit, write age at time of interview, if less than one year, write 

same age From and To 

 

19.  Have you ever drink alcoholic beverages at least once a month? 

 No 

 Yes, in the past  

 yes (I still do) 

 

❖ Please describe the periods in your life during which you consumed alcoholic beverages. 

Please try to summarise the most important changes in your life regarding the amount 

and type of beverage. 
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From age 

 

To age 

 

Beverage 

type A  

 

Unit B 

 

# Glasses/ Day  

     

     

     

     

     

 

Beverage (A) Unit (B) 

- Wine 

- Beer / cider 

- Hard liquor (>35) (whisky, cognac, vodka, brandy, 

grappa, marc, gin, rum) 

- Aperitif (<35) (Martini, port, sherry, vermouth) 

- Other, specify: ___________________ 

- Small glass (50ml) (1-2oz) 

- Medium glass (100ml) (2-3oz) 

- Big glass (250ml) (7oz) (1/2 pint) 

- ½ small bottle (330ml) (1beer) 

- Bottle (700-750 ml) (21oz) 

 

 

20. Marital status: 

 Married / Common low  

 Divorced  

 Widowed  

 Single  

 Unknown 

 

21.  Have you ever had sexual intercourse? 

 No 

 yes  

 prefer not to say  

 

22. How old were you when you had your first sexual intercourse? 

 

23. You consider yourself to be:  

 Heterosexual/straight 

 Bisexual 

 Lesbian/homosexual 

 Other, please specify_____________ 

 

 

24. How many sexual partners have you had in total in your life? 

 

 

25.  have you ever performed oral sex? 

 No 

 yes  
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 prefer not to say  

 

26.  How old were you when you performed oral sex?  

 

 

27. How many oral sex partners have you performed oral sex too in total in your life? 

 

 

28. Have you ever had skin warts? 

 No 

 yes  

 prefer not to say  

 

 

23. If yes, where? 

 Hands 

 Feet  

 Head & Neck  

 Other, specify…………. 

 

24.  How old were you?  

 

25.  Since you have started your sexual life have you ever had candida albicans? 

 No 

 yes  

 prefer not to say  

 

26. If yes, where? 

 Genital  

 Mouth  

 Other, specify…………  
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10.3 Appendix III – Consent 

SUBJECT INFORMATION AND CONSENT FORM 
STUDY TITLE: MCGILL MAXILLOFACIAL ORAL PREMALIGNANT LESIONS 

REGISTRY 

 

Version 2: 28 - 06 - 2017 

 

RESEARCH TEAM 

CAOMS 

 

Principal Investigators  
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MSc Student 
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INTRODUCTION 

 

We are asking you for permission to enter your personal, medical and treatment‐
related information in an electronic database. We are building a database to 
record information about patients with pre- cancerous lesions of the oral cavity, 
such as yourself, to conduct research that will help us to better understand 
different aspects of this disease as well as improve results of cancer treatment 
and patients’ quality of life. 

Before providing your answer, you should read and understand the content of 
this consent form. It contains a full explanation of the project including 
potential risks and benefits associated with it. If there is anything you do not 
understand; please ask questions so that you can make an informed decision. 
If you agree, you will be asked to sign and date this form, and a copy will be given 
to you. 
 

PURPOSE OF THE STUDY 

 

Oral cancer is potentially preventable, yet it is very prevalent. In Canada, three 
people die from oral cancer every day – making the five-year survival rate of 
this cancer lower than that of other cancers such as breast, cervical and prostate 
cancer. However, if the disease is detected early, the treatment is easier, less 
invasive and more than 90% curable. Therefore, early detection of this cancer 
significantly improves the outcome of the treatment. 

The data about oral pre-cancer lesions are sparse; therefore using them to 
improve treatment strategies and evaluate the outcomes is difficult. Our goal is 
to build a databank that will allow us to study different variables (e.g., risk 
factors, symptoms and disease pathogenesis) this may lead to a better 
understanding of precancerous lesions, when and why precancerous lesion 
progress into cancer and improve treatments. 
 

STUDY DESCRIPTION 

 

We will collect information on several factors including your socio-demographic 
details (e.g., age, sex, education, income), medical health problems, behavioral 
factors (e.g., smoking, alc o h ol , s e x u al ), family history of cancer, type of pre‐
cancer lesion, clinical features of the lesion (e.g., size, location, color, homogenous 
or non-homogenous) type of treatment provided, transformation time if 
occurred, number of lesions and duration, histology and grade of dysplasia 
(dysplasia is the presence of cells of abnormal type within a tissue, which may lead 
to the development of cancer), how many patients developed subsequent new 
sites of dysplasia during follow-up. All the information will be entered into a 
database using software called REDCap  (servers are located at the MUHC 
research center), which has been specifically designed for this study. 
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STUDY PROCEDURES 

 

If you agree for your information to be entered in this database, a clinical 
research coordinator will introduce you to a questionnaire during your first visit 
to the Oral and Maxillofacial surgery clinic. Completing the questionnaire, which 
contains the information mentioned above, will take about 15 minutes and will 
be done using an electronic tablet with the help of the research coordinator, 
while you are in the clinic. Subsequently, the doctor will do your clinical 
examination. All the other diagnostic, treatment and follow-up information will 
be retrieved from medical records entered by the research coordinator. 
Occasionally, the research team may contact you again to ask some questions or 

verify some information. 

 

POTENTIAL BENEFITS 

 

You will not directly benefit from taking part in this project; however, your 
permission to enter your information in the database may help to further 
understand this disease. This may eventually lead to the development and 
improvements of new therapies that benefit future patients with a condition 
similar to yours. 
 

POTENTIAL RISKS AND DISCOMFORTS 

 

There are no known harms associated with your participation in the 

establishment of the registry. However, some questions related to your behavior 

may cause you discomfort. 

 

NEW INFORMATION 

 

You will be informed if any new information becomes available that would 
affect your willingness to continue participating in this project. 
 

CONFIDENTIALITY 

 

If you agree for your information to be entered in this database, we will remove 
any information that may identify you including your name, street address, e‐
mail address, telephone and fax numbers; full face photos and any other 
comparable images; medical record numbers, health plan beneficiary numbers 
and biometric identifiers, such as finger and voice prints. Our data set may include 
the following (potentially identifying) information: date of admission, discharge, 
and service dates; year of birth and, if applicable, death. Your information will 
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be coded before being entered into a database by assigning each subject a 
unique study number. 
Only the study team members will have access to information that may potentially 
identify you and to your study number. This information will be stored separately 
from the coded data. Although direct identifiers are not retained in the study 
database, multiple data factors put together could result in the identification of 
individuals. Your confidentiality will be protected to the extent permitted by 
applicable laws and regulations. 
 

The information entered in the database will be available for research purposes 
to the study investigators, co-investigators as well as their support staff and 
students. 

Participation: the results from any research conducted using information from 
this database may be published in scientific journals in an anonymous form. 
Your confidentiality will be protected to the extent permitted by applicable 
laws and regulations. Your identity will never be revealed and no identifiers will 
leave the MUHC. All research studies that will use the data in the database will 
first receive an ethics approval from the researcher’s designated ethics board 
and will reiterate the focus on oral maxillofacial cancer of the registry 
information. 

 

VOLUNTARY PARTICIPATION AND WITHDRAWAL FROM THE STUDY 

 

Your approval to enter your information in this database is entirely voluntary. 
You are perfectly free to withdraw at any time, even after filling out the 
questionnaires, without explanation and without penalty or loss of benefits to 
which you are otherwise entitled. 

If you decide not to participate or to discontinue your participation, you will 
not suffer any prejudice regarding medical care or your participation in any 
other research study. You may refuse to answer any question you do not want 
to answer. 
The study doctor may end your participation for administrative reasons 
unrelated to the purpose of the study. Additionally, the McGill University Health 
Center (MUHC) Research Ethics Board (REB) may terminate this study. 
 

COST AND COMPENSATION 

 

You will not be paid for contributing your information to this data base or for 
any research conducted using this information. 
 
CONTROL OF THE ETHICAL ASPECTS OF THE RESEARCH PROJECT 
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The McGill University Health Center (MUHC) Research Ethics Board (REB) has 
conducted an ethics review and provided an ethics approval for the research 
database. Any subsequent changes to the consent form, database and/or 
procedures will require an ethics review and approval before the researchers 
can implement the changes. 
 

FUNDING OF THE RESEARCH PROJECT 

 

The investigators of this project received funds as a grant from CAOMS.  

 

STUDY RECORDS RETENTION POLICY 

 

Any information that links your identity to the database will be coded and kept 
in a secure location with very limited access. All the anonymized information will 
be kept in the database indefinitely. 
 

 

 

QUESTIONS AND/OR CONTACT INFORMATION 

 

If you have any questions regarding this research study, please contact: Nicholas 
Makhoul 
Assistant Professor 

Division of Oral and Maxillofacial Surgery Faculty of Dentistry, McGill University 
1650 Cedar Ave, Room B3-119.1 Montreal, Quebec, H3G 1A4 
Tel.: 514-934-1934 ext: 42468 | Fax: 514-934-8340 

 

If you have any questions concerning your rights as a research participant, please 
contact the MUHC Ombudsman office at 514-934-1934 ext: 48306, and they will 
provide you with independent advice. 
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STUDY TITLE: MCGILL MAXILLOFACIAL ORAL PREMALIGNANT LESIONS 

REGISTRY 

 

DECLARATION OF CONSENT 

I have read the contents of this consent form, and I agree to participate in this research 

study. 

I allow access to my medical records for the purpose of the registry. 

I allow the research team to contact me again to ask some questions or verify 

some information if needed. 

 

 

I have had the opportunity to ask questions and all of my questions have been 
answered to my satisfaction. I have been given sufficient time to consider the 
above information and to seek advice if I choose to do so. I understand that I 
will be given a copy of this consent form. By signing this consent form, I am not 
giving up any of my legal rights. 
 

 

 

 

 

 

 

   

Participant Signature Date Participant Printed Name 

 

 

 

 

   

Signature of Investigator/ 
Delegate obtaining the consent 

 

Date Name of Investigator/ 
Delegate obtaining the 

consent 
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10.4 Appendix IV - REDCap instruments explanatory tables 

 
Instrumnet  Section  Field  Options  

Patient's 

demographics 

   

  Study id First patient in the database will 

have number 1, second 2, and so 

on… 

  Capture Type -  Prospective; if the patient is 

new or still following up in 

the clinic (not lost to follow 

up or discharged) 

- Retrospective; patients who 

are not following up in the 

clinic anymore. 

 DEMOGRAPHICS   

  Date of birth  

  Age  At time of diagnosis  

  Gender  As documented on the consult form 

or on oasis  

  Marital status at 

diagnosis 

As documented on the consult form  

  Race  As documented on the patient’s 

filled questionnaire  

  Education  As documented on the patient’s 

filled questionnaire 

  Household 

income  

As documented on the patient’s 

filled questionnaire 

  Employment 

status  

As documented on the patient’s 

filled questionnaire 

  Profession  As documented on the patient’s 

filled questionnaire 

  Lives in: As documented on the patient’s 

filled questionnaire 

  City name: As documented on the patient’s 

filled questionnaire 

Initial visit: Habits 

History 

   

 SUBSTANCE 

USE: 

TOBACCO 

  

  History of 

tobacco use 

 

- Former smoker; non-smoker 

for at least 6 months 
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- Information to be captured 

from patient filled 

questionnaire   

  Year of quitting - 999 if unknown  

- Information to be captured 

from consult form  

 

  Types of tobacco 

use 
- Choose all that apply 

-  Information to be captured 

from consult form and/ or 

patient filled questionnaire  

 SUBSTANCE 

USE: 

TOBACCO 

Cigarettes 

  

  How many times 

cigarettes 

smoking habit 

changed 

based on age? 

- Information to be captured 

from patient filled 

questionnaire 

 Cigarettes, 

period 1 

  

  Period 1, From 

age: 

(Age when first 

started 

smoking 

cigarettes) 

- Information to be captured 

from patient filled 

questionnaire 

- 999 if unknown  

  To age: 

(end of period 1) 
- Information to be captured 

from patient filled 

questionnaire 

- 999 if unknown 

  Number of Years 

Smoked (period1) 

Calculated field  

  Do you know the 

number 

of cigarettes 

smoked/ day 

during the above 

specified 

period? 

- Information to be captured 

from patient filled 

questionnaire 

 

  Number of 

cigarettes 

smoked /day 

during the 

- Information to be captured 

from patient filled 

questionnaire 

- 999 if unknown 
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above specified 

years 

(period 1) 

  Pack years for 

period 1  

Calculated field  

Guide on the section above applied to other periods and other types of substances smoked  

 SUBSTANCE 

USE: 

TOBACCO Water-

pipe 

  

 Water-pipe, 

Period1: 

  

  Do you know the 

number of 20 

minutes session 

of 

water pipe 

smoked/ day 

during the above 

specified 

period? 

- Information to be captured 

from patient filled 

questionnaire 

- Convert hours reported by 

the patient to 20 min 

sessions (multiply x 3) 

 

 SUBSTANCE 

USE: 

ALCOHOL 

  

  History of alcohol 

use: 

User = At least 

one drink a year 

- Information to be captured 

from patient filled 

questionnaire and /or 

consult form 

 

  Type of User - Information to be captured 

from consult form 

- Social = no more than 2-3 

drinks/day, Habitual = more 

than 2-3 drinks/day 

 

  Select the type of 

Drinks 
- Information to be captured 

from patient filled 

questionnaire and /or 

consult form 

 

 ALCOHOL Type: 

Unknown 

  

  Period 1, From 

age: 

 

- Information to be captured 

from patient filled 

questionnaire 

- 999 if unknown  
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  To age: 

(end of period 1) 
- Information to be captured 

from patient filled 

questionnaire 

- 999 if unknown 

  Number of Years 

Smoked (period1) 

Calculated field  

  Number of 

drinks/ day 

during the above 

specified period  

- Information to be captured 

from patient filled 

questionnaire 

 

Guide on the section above applied to other periods and other types of alcohol (wine, beer, hard 

liquor)  

 SEXUAL 

ACTIVITY 

  

  Has the patient 

ever had sexual 

intercourse? 

- Information to be captured 

from patient filled 

questionnaire 

 

  Age at first 

intercourse 
- Information to be captured 

from patient filled 

questionnaire 

- 999 if unknown 

  If Yes, total 

number of 

sexual partners 

- Information to be captured 

from patient filled 

questionnaire 

- 999 if unknown 

  Has the patient 

ever 

performed oral 

sex? 

- Information to be captured 

from patient filled 

questionnaire 

  Age when 

performed oral 

sex the first time: 

- Information to be captured 

from patient filled 

questionnaire 

  If Yes, total 

number of 

oral sex partners 

- Information to be captured 

from patient filled 

questionnaire 

  Patient considers 

him/herself 
- Information to be captured 

from patient filled 

questionnaire 

  Skin warts - Information to be captured 

from patient filled 

questionnaire 

  If yes, where? - Information to be captured 

from patient filled 

questionnaire 
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  Age when warts 

first 

diagnosed: 

- Information to be captured 

from patient filled 

questionnaire 

- 999 if unknown 

  Have you ever 

been 

diagnosed with 

Candida 

albicans since 

you have 

been sexually 

active? 

- Information to be captured 

from patient filled 

questionnaire 

 

  If yes, where? - Information to be captured 

from patient filled 

questionnaire 

 

initial visit: Past 

Medical History & 

Family 

History 

   

 FAMILY 

HISTORY 

OF OPL 

  

  Any family 

history of oral 

premalignant 

lesions? 

- Information to be captured 

from consult form  

 

  How many family 

history of oral 

premalignant 

lesions? 

- Information to be captured 

from consult form  

 

  Please specify 

Relationship 
- Information to be captured 

from consult form  

 

  Type of oral 

premalignant 

lesion 

- Information to be captured 

from consult form  

 

 FAMILY 

HISTORY 

OF CANCER 

  

  Any family 

history of 

cancer? 

- Information to be captured 

from consult form  

 

  How many family 

history of cancer? 
- Information to be captured 

from consult form  
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  Please specify 

Relationship 
- Information to be captured 

from consult form  

 

  Type of Cancer - Information to be captured 

from consult form  

 

 Patient's History 

of Non-Head and 

Neck Cancer 

and Medical 

History 

  

  Does the Patient 

have 

history of a 

chronic 

medical illness? 

- Information to be captured 

from consult form  

- Choose all that apply  

- For other: 

1. HTN for 

hypertention  

2. HypoT4 for 

hypothyroidism  

3. MI for myocardial 

infarction  

4. CAD for coronary 

artery disease  

 

 

  Patient history of 

Non 

Head and Neck 

Cancers? 

- Information to be captured 

from consult form  

 

  Type - Information to be captured 

from consult form  

 

  Year of diagnosis - Information to be captured 

from consult form  

 

 Patient's History 

of Oral 

Premalignant 

lesions 

(lesions diagnosed 

and followed 

up before patient's 

first visit to the 

OMFS clinic) 

  

  Previous history 

of oral 
- Information to be captured 

from consult form  
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premalignant 

lesions 

  If yes, how many 

lesions? 

- Information to be captured 

from consult form  

 

 Lesion 1   

  Specify location: - Information to be captured 

from consult form  

 

  Laterality - Information to be captured 

from consult form  

 

  Specify location: - Information to be captured 

from consult form  

 

 Diagnosis   

  Biopsy done: - Information to be captured 

from consult form  

 

  If biopsy, 

histologic 

diagnosis: 

- Information to be captured 

from consult form  

- Always choose dysplasia if 

present  

 

  If dysplasia, 

specify 
- Information to be captured 

from consult form  

 

  If yes, biopsy 

date: 

- Information to be captured 

from consult form  

 

  If NO, type of 

premalignant 

lesion or 

condition: 

- Information to be captured 

from consult form  

 

 Treatment   

  Type of treatment 

provided 
- Information to be captured 

from consult form  

 

- Above guide is applied to lesion 2, 3, etc. 

initial visit: Referral 

Event Details and 

Presentation of 

current 

OPMD 

   

 REFERRAL   
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  Referral - Information to be captured 

from consult form  

 

  If DDS, specify - Information to be captured 

from consult form  

 

  If MD, specify - Information to be captured 

from consult form  

-  

 Diagnosis, 

Clinical 

Characteristics 

  

  Treating surgeon 

or 

dentist: 

(Surgeon or 

dentist who 

saw the patient at 

his/her 

initial visit 

- Information to be captured 

from consult form  

 

  Date of initial 

visit to the 

speciality clinic at 

McGill 

dentistry 

department (Oral 

surgery or Oral 

pathology clinic) 

- Information to be captured 

from consult form  

-  

  How many 

lesions 

presented? 

- Information to be captured 

from consult form  

 

 Lesion 1  Lesion 1 should be the 

primary lesion of interest 

  Is this lesion: - Information to be captured 

from consult form  

 

 Clinical 

Presentation and 

Details 

  

  Site: - Information to be captured 

from consult form  

 

  Laterality: - Information to be captured 

from consult form  
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  Presentation - Information to be captured 

from consult form  

 

  If Symptomatic - Information to be captured 

from consult form  

- Choose all that apply  

  Color -  

  Ulceration -  

  Texture: - Choose all that apply  

  Homogenous: -  

  Duration (in 

weeks): 

(How long since 

the lesion 

was first noticed) 

- Information to be captured 

from consult form  

- How long since the lesion 

was first noticed 

- 999 if unknown  

  Size 

Text box  
- Information to be captured 

from consult form  

- As documented clinically  

- document in mm2  

- 999 if unknown  

  Size 

radio button   

- Information to be captured 

from consult form  

- As documented clinically 

 

 Diagnosis   

  Biopsy done at 

MUHC 

Dentistry and 

Maxillofacial 

Surgery 

department: 

- Information to be captured 

from consult form  

  If no biopsy done 

at initial 

visit or as part of 

the initial 

plan, how was the 

diagnosis 

reached? 

- check for outside pathology 

report, usually scanned into 

the patient chart on 

medesync or present on 

oasis  

- if not choose clinically  

- clinical diagnosis usually is 

one of the following options 

(Lichen planus, 

Leukoplakia, Erythroplakia, 

Erythroleukoplakia, PVL) 

- If the diagnosis dysplasia, 

hyperkeratosis, hyperplasia 

there must be a biopsy and a 

report.  
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- diagnosis like actinic 

keratosis, lichen planus, oral 

submucous fibrosis could be 

clinical only or confirmed 

with biopsy. always check 

for a report before choosing 

clinical diagnosis   

  If No biopsy or 

recent 

outside pathology 

report, 

type of 

premalignant 

lesion or 

condition: 

- Information to be captured 

from consult form 

  If biopsy done at 

the 

MUHC OMFS 

and Dentistry 

department or 

recent 

pathology report, 

type of 

biopsy: 

- Information to be captured 

from consult form or 

procedure note  

  Histopathological 

diagnosis: 
- Information to be captured 

from pathology report on 

oasis  

- If the patient received more 

than 

one initial biopsy, or have 

more 

than one diagnosis in the 

pathology report, choose the 

most sever, (ex: LP and 

dysplasia, 

always report dysplasia 

here) 

  If dysplasia, 

specify: 
- Information to be captured 

from pathology report on 

oasis  

- choose the most sever type, 

if the report has both mild 

and moderate, always report 

moderate 
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  HPV status - Information to be captured 

from pathology report on 

oasis if available  

  P16 status - Information to be captured 

from pathology report on 

oasis if available  

  Was S100a7 

testing 

complete? 

- Information to be captured 

from pathology report on 

oasis if available  

  What was the risk 

reported from 

S100a7 testing? 

- Information to be captured 

from pathology report on 

oasis if available  

  If Biopsy or 

outside recent 

pathology report, 

do you 

know the 

procedure date? 

- Information to be captured 

from pathology report on 

oasis or outside report 

scanned and saved in the 

patient chart on medesync  

  If yes, Date of 

procedure 
- Information to be captured 

from pathology report on 

oasis or outside report 

scanned and saved in the 

patient chart on medesync 

 Treatment   

  If incisional 

biopsy results 

(MUHC or 

outside) came 

back as 

Dysplasia, did the 

patient receive 

WLE or 

excisional biopsy 

later on 

based on these 

results? 

- Information to be captured 

from procedure note or OR 

note in the patient chart on 

medesync.  

  If yes, procedure 

date 

- Information to be captured 

from procedure note or OR 

note in the patient chart on 

medesync 

  Histopathological 

diagnosis: 
- Information to be captured 

from pathology report on 

oasis corresponding to the 

tissue obtained from this 

procedure 



 

 

142 

- compare date of procedure 

with date of collection on 

pathology report  

 

  If dysplasia, 

specify: 
- Information to be captured 

from pathology report on 

oasis corresponding to the 

tissue obtained from from 

the wide local excision or 

excisional biopsy procedure 

-  choose the most sever type, 

if the report has both mild 

and moderate, always report 

moderate 

 Margins   

  If WLE done, 

was there any 

dysplasia left 

behind 

(positive 

margins): 

- Information to be captured 

from pathology report on 

oasis corresponding to the 

tissue obtained from the 

wide local excision or 

excisional biopsy procedure 

- or information could be 

captured from follow up 

form  

  Positive margins 

were: 

 

- choose the most sever 

dysplasia grade left behind  

- Information to be captured 

from pathology report on 

oasis corresponding to the 

tissue obtained from the 

wide local excision or 

excisional biopsy procedure 

- or information could be 

captured from follow up 

form 

  If positive 

margins, was re 

excision done? 

- information to be captured 

from follow up form and/ or 

procedure notes and /or  OR 

notes in patient’s chart on 

medesync  

  Date: - information to be captured 

from follow up form and/ or 

procedure notes and /or  OR 

notes in patient’s chart on 

medesync 

- Above guide is applied to lesion 2, 3, etc. 
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Follow up visits’ 

details 

    

  Date of follow up 

visit  

As documented on follow up form   

 Tobacco use    

  Did smoking 

habit pattern 

change? 

Yes or no or unknown as 

reported in the clinical 

follow up form  

  Specify status - This field should be 

addressed wither the answer 

to the previous field is yes 

or no or unknown.  

- As reported in the clinical 

follow up form pertaining to 

the visit of interest    

  Type of tobacco 

being used 
- Choose all that apply  

- As recorded in the clinical 

follow up form  

 Cigar    

  Date cigar 

smoking habit 

started / changed  

- Document if reported  

- As recorded in the clinical 

follow up form 

  Year cigar habit 

started / changed  
- As recorded in the clinical 

follow up form 

- Document if reported  

- 999 if unknown  

  How long have 

the patient been 

practicing this 

pattern of cigar 

smoking  

- As recorded in the clinical 

follow up form 

- Duration in months  

- 999 if unknown  

  Number of cigars 

smoked … 
- As reported in the clinical 

follow up form  

- 999 if unknown 

  Pack years  Calculated field  

 Pipe, cigarettes, 

waterpipe  

Same fields apply   

 Alcohol use    

  Change in alcohol 

use hx  

Yes or no or unknown as reported 

in the clinical follow up form 

  If change…, 

Specify:  
- This field should be 

addressed wither the answer 

to the previous field is yes 

or no or unknown.  
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- As reported in the clinical 

follow up form pertaining to 

the visit of interest    

  Type of user  As reported in the follow up 

clinical form  

  Select type of 

drinks  
- Choose all that apply  

- As recorded in the clinical 

follow up form 

 Beer    

  How long have 

the patient…. 

- Duration in months  

- As recorded in the clinical 

follow up form 

  Number of drinks 

in the above 

specified period  

- As recorded in the clinical 

follow up form 

 Wine, unknown 

type, hard liquor  

Same fields apply  

 Clinical 

information   

  

  Are there any oral 

lesions present? 
- Yes: there are oral lesions 

present as reported in 

clinical note 

- No: there isn’t oral lesions 

present as reported in 

clinical note  

- Unknown: it is not 

mentioned in clinical notes 

if oral lesions are present or 

not.  

  If yes:  - Lesion has been followed 

up for a while: as reported 

in the clinical follow up 

form 

 

- New lesion: as reported in 

the clinical follow up form 

 

- Both: as reported in the 

clinical follow up form  

 Progression    

  Is there a clinical 

change 

(progression) 

warranting biopsy 

or re biopsy for 

any of the lesions 

- Was there a re-biopsy done 

for any of the lesions being 

followed up.  

- Yes: as reported in the 

clinical follow up form  
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being followed 

up? 
- No:  as reported in the 

clinical follow up form 

  Did any of the 

patient's OPL 

progressed into a 

higher-grade 

dysplasia or 

SCC? 

(as mentioned in 

histopathology 

report) 

- Yes: one or more lesions 

which have been followed 

up in the clinic have 

progressed into higher-

grade dysplasia or SCC 

 

- No: none of the lesions 

which have been followed 

up in the clinic have 

progressed into higher-

grade dysplasia or SCC. 

 

- Unknown: progression 

status is unknown   

  How many 

lesions 

Progressed to 

higher grade 

dysplasia or 

Squamous Cell 

Carcinoma (SCC) 

or from 

hyperkeratosis to 

dysplasia 

Choose from drop down 

menu how many lesions 

progressed so far 

 Lesion one    

  Lesion 

progressed to  
- Always choose the most 

sever. Ex : if sever dysplasia 

and CIS are reported choose 

CIS  

  P16 status  As reported in the 

histopathology report.  

  HPV status  As reported in the 

histopathology report. 

  Date of 

progression as 

documented in 

the new biopsy 

report: 

- Date must be taken from the 

histopathology report 

reporting progression  

 Lesion one: clinical 

presentation  

  

  Presentation  - Symptomatic: symptoms 

like pain or discomfort are 

reported by the patient  
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- Asymptomatic: patient 

didn’t report any symptoms  

- Unknown: no information in 

the chart about patient’s 

symptoms  

  If symptomatic  - Choose all that apply, as 

reported in the clinical 

follow up form for the 

lesion of interest.  

  If other  - Other symptoms not 

mentioned above  

  Site  - Choose site (location in the 

oral cavity)  

  Size  Should be documented in 

mm, if reported otherwise in 

clinical note it should be 

converted.  

  Size - As reported in the clinical 

follow up form for the visit 

of interest, for the lesion of 

interest. 

- multiple choice question, 

choices are in mm2, if 

reported otherwise in 

clinical note it should be 

converted. 

  Homogenous  Yes or no or unknown, As 

reported in the clinical 

follow up form for the 

lesion of interest.  

  Ulceration  Yes or no or unknown, As 

reported in the clinical 

follow up form for the 

lesion of interest. 

  Texture  Choose all that apply, as 

reported in the clinical 

follow up form for the 

lesion of interest. 

  Duration  Should be reported in 

weeks, if reported otherwise 

should be converted.  

  Color  - As reported in the clinical 

follow up form for the 

lesion of interest. 

 Lesion one: 

Treatment  
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  Treatment  - As reported in the clinical 

follow up form for the visit 

of interest, for the  lesion of 

interest. 

- Follow up: no surgical or 

medical treatment was 

provided. Only regular 

follow up.  

- Surgical excision: also 

called wide local excision  

- Laser ablation: lesion 

removed using laser  

- Unknown: treatment not 

reported in the patient chart  

 

  Date of treatment  Date on which the surgical 

treatment was done 

(excisional biopsy or wide 

local excision).  

 Lesion 2  Same fields are 

repeated for 

lesions 2,3,4,5. 

 

 New lesion    

  Did the patient 

develop SCC in 

other oral sites 

that didn't have 

OPLs before? 

- information obtained from 

oncology consult 

- Yes: patient developed SCC 

in an oral location that 

didn’t harbor an OPMD 

before.  

- No  

  Patient developed 

a new pre-

malignant lesion 

- As reported in the clinical 

follow up form for the visit 

of interest, for the lesion of 

interest. 

- Yes: patient developed an 

oral lesion that is considered 

premalignant that wasn’t 

present at the latest previous 

follow up.  

 New lesion: 

clinical 

presentation and 

details  

  

  Date of diagnosis  - As reported in the clinical 

follow up form for the visit 
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of interest, for the lesion of 

interest. 

- Date of clinical diagnosis, 

the date the lesion first 

noticed clinically  

  Presentation  - As reported in the clinical 

follow up form for the visit 

of interest, for the lesion of 

interest. 

- Symptomatic: symptoms 

like pain or discomfort 

reported by the patient  

- Asymptomatic: patient 

didn’t report any symptoms  

- Unknown: no information in 

the chart about patient’s 

symptoms  

  Size   

- As reported in the clinical 

follow up form for the visit 

of interest, for the lesion of 

interest. 

- Should be documented in 

mm2, if reported otherwise 

in clinical note it should be 

converted.  

  Size - As reported in the clinical 

follow up form for the visit 

of interest, for the lesion of 

interest. 

- multiple choice question, 

choices are in mm2, if 

reported otherwise in 

clinical note it should be 

converted. 

  Duration  - As reported in the clinical 

follow up form for the visit 

of interest, for the lesion of 

interest. 

- Should be reported in 

weeks, if reported otherwise 

should be converted.  

 New lesion: Biopsy 

and diagnosis  
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  If biopsy, 

histopathological 

diagnosis: 

- Diagnosis as reported in the 

histopathology report 

pertaining to the biopsy 

procedure for the lesion of 

interest. 

- Always choose dysplasia if 

present in the 

histopathology report.  

- Actinic chelitis is the same 

as actinic keratosis.  

  If dysplasia, 

specify: 

Always choose the most 

sever grade reported.  

  

 

Is there a second 

diagnosis in the 

histopathology 

report? 

ex: Actinic 

keratosis and 

dysplasia 

- report any other diagnosis 

mentioned in the 

histopathology report. 

- Always other than 

dysplasia; dysplasia is 

always captured above. for 

example: if both lichen 

planus and dysplasia are 

mentioned in the report, 

lichen planus is chosen here,  

  If yes, Date of 

biopsy  
- As reported in the 

histopathology report under 

collection date  

 

  P16 status  - As reported in the 

histopathology report.  

  HPV status  As reported in the 

histopathology report. 

  If no biopsy, 

specify:  

Clinical diagnosis as 

reported in the clinical 

notes.  

 Treatment    

  Treatment  - As documented in the 

clinical note. 

- Follow up: no surgical or 

medical treatment was 

provided. Only regular 

follow up.  

 

  Date of treatment  Date on which the surgical 

procedure (excisional 

biopsy or wide local 

excision) was done.  
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  If Surgical 

excision, 

histopathological 

diagnosis: 

- As reported in the 

histopathology report 

pertaining to the procedure 

of interest for the lesion of 

interest. 

- always choose dysplasia if 

present in the 

histopathology report 

 Status    

  Current follow up 

status  

 

- Active: patient is still 

following up in the dentistry 

and Oral and Maxillofacial 

surgery department.  

- Loss to follow up: patient 

stopped following up in the 

department 

- discharged: if it is mentioned 

in the follow up form  

  Disease status  - Disease free: no clinically 

apparent disease (no lesion 

in the oral cavity) 

- Stable: oral presentation 

hasn’t changed since last 

visit  

- Progressing into a higher 

grade of dysplasia: ex: 

progressing from mild 

dysplasia to moderate 

proven by biopsy.  

- Progressing into SCC:  ex: 

progressing from dysplasia 

to SCC proven by biopsy.  

- New premalignant lesion: 

patient presenting with a 

new lesion at the time of 

follow up visit.   

  If SCC, indicate 

stage: 
- Information to be captured 

from pathology report on 

oasis corresponding to the 

tissue obtained from the 

wide local excision or 

resection procedure  

- or information could be 

captured from the new 

oncology consult  
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  Follow up visit in 

months  
- Total period of follow up in 

months up until the date of 

the follow up visit. 

- follow up periods starts to 

be calculated after surgical 

excision if surgical excision 

was used as treatment   

  time elapsed 

since last 

surgical treatment 

in 

Months (if 

applicable): 

- time elapsed from latest 

surgical procedure done 

(WLE or excisional biopsy) 
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