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A purposive sample of 431 individuals who had never been treated for periodontal disease were recruited from
screening dental clinics at the King Saud bin Abdul-Aziz University for Health Sciences. Background questionnaires
inquired about demographic characteristics, level of formal education, monthly income, medical conditions, use of
medications, dental history, frequency of toothbrushing, use of interdental aids, smoking, perceived stress, and
perceived social support. Periodontal examinations were performed by a certified periodontist at six sites per tooth
in a maximum of 28 teeth.
The prevalence of periodontitis was defined using the case definitions for epidemiological studies recommended
by the Centers for Disease Control and Prevention and the American Academy of Periodontology. Three PRPs were
selected: full-mouth recordings at mesiobuccal and distolingual sites (FM)MB-DL, random-half-mouth (RHM), and
half mouth at mesiobuccal and distolingual sites (HM)MB-DL. The three PRPs were compared to full-mouth
recordings in terms of sensitivity, specificity, predictive values, and absolute bias.

METHODS

CONCLUSIONS
(FM)MB-DL and RHM were the PRPs with moderate to high levels of accuracy and
precision for estimating the prevalence and risk associations of untreated periodontitis.
The study showed that the magnitude and direction of bias were associated with the
severity of periodontitis, specific PRPs, and the magnitude of the risk associations.

OBJECTIVES
To test the accuracy and precision of estimating the prevalence and associated risk determinants of untreated periodontitis using partial-mouth recording protocols (PRPs).

RESULTS
The prevalence of moderate-severe periodontitis and severe periodontitis were 78.4% and 31.3%, respectively (Table 1).  The prevalence of periodontitis was estimated with 
the highest accuracy and precision with the (FM)MB-DL recordings, followed by RHM.  The absolute bias indicated by OR for the risk associations was small for the three PRPs 
and ranged from -0.8 to 0.8 (Table 2).
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Table 1 Full mouth RHM (FM)MB-DL (HM)MB-DL

Moderate-severe 
Periodontitis

(CAL ≥4mm at ≥2 interproximal 
sites or PPD≥5mm at ≥2 

interproximal sites)

Prevalence (%) 78.4 68.4 68.7 58.7
Sensitivity (%) 87.3 87.6 74.9
Specificity (%) 100.0 100.0 100.0
Positive predictive value (%) 100.0 100.0 100.0
Negative predictive value (%) 68.4 68.9 52.2
Absolute bias prevalence (%) -10.0 -9.7 -19.7

Severe Periodontitis
(CAL ≥6mm at ≥2 interproximal 

sites and PPD≥5mm at ≥1 
interproximal site)

Prevalence (%) 31.3 23.4 27.8 18.4
Sensitivity (%) 74.3 88.2 58.8
Specificity (%) 100.0 100.0 100.0
Positive predictive value (%) 100.0 100.0 100.0
Negative predictive value (%) 89.4 94.9 84.0
Absolute bias prevalence (%) -7.9 -3.5 -12.7

Table 2

Selected determinants
Full mouth RHM (FM)MB-DL (HM)MB-DL
OR (95% CI) OR (95% CI) AB OR (95% CI) AB OR (95% CI) AB

Age (years)

<35* 1.0 1.0 1.0 1.0

35+ 12.0 (5.6-25.8) 10.2 (5.5-18.6) -0.2 10.3 (5.6-18.8) -0.2 8.5 (5.0-14.3) -0.4

Diabetes
Mellitus

Other 1.0 1.0 1.0 1.0
No glycemic 
control 0.9 (0.3-2.7) 1.6 (0.6-4.5) 0.6 1.5 (0.5-4.0) 0.5 1.9 (0.8-4.5) 0.8

Cigarettes
Smoking

Never-smokers* 1.0 1.0 1.0 1.0

Former smokers 1.5 (0.5-4.7) 1.2 (0.4-3.4) -0.2 1.5 (0.6-4.3) 0.0 1.5 (0.6-3.8) 0.0

Current smokers 4.2 (1.5-11.7) 4.0 (1.6-10.0) -0.1 3.5 (1.5-8.5) -0.2 4.1 (1.9-9.1) -0.1

Perceived
Stress

Lower (≤42) * 1.0 1.0 1.0 1.0

Higher (≥42.1) 0.8 (0.4-1.3) 0.4 (0.2-0.6) -0.8 0.4 (0.3-0.8) -0.6 0.5 (0.3-0.8) -0.5
Abbreviations: CAL: clinical attachment loss, PPD: Periodontal probing depth, RHM: Random half mouth, (FM)MB-DL: Full mouth at mesiobuccal and distolingual, (HM)MB-DL: Half mouth at mesiobuccal and distolingual, AB: Absolute bias.
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METHODS

This scoping review was conducted based on the Joanna Briggs Institute 
(JBI) methodology of scoping reviews3. The guiding search question was set 
as “How is trainees’ autonomy perceived by surgical educators in 
postgraduate health science programs?”. 

CONCLUSIONS
Residents’ autonomy in surgical training is critical and its complexity is 
well recognized by educators.  Due to little is known in dental education 
context, it is critical to investigate the concept of autonomy in dental 
programs that involve surgical training.
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Introduction

• The ultimate aim of postgraduate health science programs that involve 
surgical training is to graduate competent independent practitioners. 

• The presence of an ideal trainer, case exposure and learner’s 
autonomy are the three main indicators of high-quality programs 
identified by both trainers and trainees1.

• The attending supervisors need to balance between supervision and 
residents’ autonomy to accommodate their responsibilities toward their 
patients and trainees2.  

RESULTS

The search resulted in 2147 articles which underwent title and full-text 
screening for the inclusion criteria.  The scoping review resulted in 35 
articles published between 2009 and 2021. The majority of the articles 
were conducted in the USA (86%).  Programs included were mainly 
general surgery and none were related to dental programs.  Twenty-five 
articles were primary studies, 1 systematic review, 6 narrative reviews, 1 
seminar paper, 1 opinion article, and 1 editorial.  Literature was organized 
into four themes: (i) the significance of autonomy in surgical training, (ii) 
the presence of a gap in the perception of autonomy between attendings 
and residents, (iii) offering autonomy as an attribute of successful clinical 
attending, and (iv) the factors that affect the decision of offering 
autonomy.
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Records identified through 
database searching

(n=2645)

Reports included
(n=35)

Records after duplicates removed
(n=2147)

Full-text articles 
excluded

(n=40)
Reasons:

23 deviant* concept
16 deviant*

participants
1 no full text 

Records screened
(n=2147)

Records excluded
(n=2072)

Full-text articles assessed 
for eligibility

(n=75)

Additional records identified 
through other sources 

(n=17)

Figure 1: PRISMA flow chart diagram for scoping review illustrating the 
selection process.
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OBJECTIVES

The objective of this scoping review was to identify, examine, and 
synthesize the sources of evidence on clinical attendings’ perspectives 
and attitudes toward trainees’ autonomy in postgraduate health science 
programs that involve surgical training.

From surgical educators’ perspectives, autonomy is part of the developmental 
trajectory of surgeons. The reduction in the opportunities for autonomy in residency 
programs resulted in less confident graduates to directly practice general surgery.

During a procedure, autonomy is measured as how much guidance were provided, 
with low level of guidance reflects more autonomy. Studies showed that the level of 
autonomy perceived by trainees were less than what their supervisors thought they 

were providing. Although both supervisors and trainees agreed on the idea of 
gradual increase in autonomy level among training years, supervisors were found to 

rate the appropriate level of autonomy lower than trainees especially in the last 
years of the programs.

Effective surgical educators who were identified as successful trainers were found 
to provide progressive autonomy appropriate with the level of trainees. Willingness 
to let trainees operate with balance between supervision and independence was 

one of the five positive trainer attributes founded by a systematic review..

Trainee’s performance on the case being performed followed by the typical 
autonomy by the supervising surgeon are the two predictors of autonomy. For an 

attending to provide autonomy, trust is needed which increases over time and 
repeated observations..

The significance of autonomy in surgical training (n:10)

A gap in the perception of autonomy between attendings and residents(n:13)

Offering autonomy as an attribute of successful clinical attending (n:3)

Factors that affect the decision of offering autonomy (n:9)

Identifying 
relevant 
articles

Charting the 
data

Study 
selection

Collating , 
summarizing 
and reporting

Titles and abstracts were first screened by two independent 
reviewers to eliminate irrelevant articles, any discrepancies 
between the authors were resolved through discussion. Then, 
full-text articles were reviewed against the inclusion criteria to 
exclude irrelevant articles (Fig 1: The selection process).

Extracted data were synthesized quantitively and qualitatively.

Data extracted from the included articles were: authors’ names, 
year of publication, country, type of article, context, type of study, 
study design and findings pertaining to clinical supervision and 
trainees’ autonomy. 

The search of the key words and terms was conducted through 
Database search of: 
• MEDLINE via Ovid, EMBASE via Ovid, CINHAL, 
• Hand search of education articles, 
• Grey literature
• Reference lists of the included articles  

*deviant refers to the concept explored, or participants of the study are different from what we intended to study
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METHODS
Oral biofilms from two donors were grown anaerobically on collagen-
coated hydroxyapatite discs for 3 weeks and subjected to DJK-5 peptide, 
Chlorhexidine (CHX), or sterile water. Cultural brain heart infusion (BHI) 
broth was changed weekly for half of the samples (refreshed BHI group), 
while it was left unchanged for the other half (unrefreshed BHI group). 
Treatment re-exposure was done after all biofilms were recovered and 
viable bacteria returned to pre-treatment level, namely at 16 and 20 weeks 
after the initial exposure. The biofilm volume and the proportion of dead 
and live bacteria in biofilms were assessed immediately after treatment 
and 1, 2, 3, 5, 8, 12, 16, and 20 weeks after exposure using confocal laser 
scanning microscopy with a live/dead viability stain. The assessment was 
also done after 16- and 20-week treatment re-exposure. 

CONCLUSIONS
DJK-5 peptide can present a strong long-term antimicrobial effect against 
oral biofilm when compared to other commonly used agents, such as CHX, 
and this effect can inhibit biofilm recovery for longer period, especially under 
long-lasting nutrient deprivation, which mimics the post-treatment situation in 
vivo.
Also, DJK-5 can present a strong effect when used to treat recurrent or 
persistent infections which usually reported to be more resistant to 
antimicrobials. 
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OBJECTIVES
To assess the long-term antimicrobial effect of DJK-5 peptide on oral 
microbial biofilms and to track biofilm regrowth in different nutrient 
conditions at different time points, as well as examining whether the 
biofilms become more resistant to DJK-5 after partially surviving the initial 
exposure and having time to fully recover. 

RESULTS
DJK-5 peptide killed about 82% of bacteria in biofilms. There was 
significantly more killing of biofilm bacteria in the DJK-5 group compared 
with the positive (CHX) and negative (water) control groups at all time 
points (p<0.001).
Biofilm recovery was significantly slower in the DJK-5 unrefreshed BHI 
group, which achieved complete recovery at 16 weeks, while the DJK-5 
refreshed BHI group fully recovered at 12 weeks as shown in the following 
figures. 

RESULTS

Treatment re-exposure assessment: in both the 16- and 20-week re-
exposure, the effect of medicaments remained similar to the immediate 
effect caused by the first exposure for all refreshed BHI groups (p=>0.05). 
However, the impact was significantly higher for the unrefreshed BHI 
groups at the 20-week re-exposure for both CHX (33% - 34%) and DJK-5 
(85.5% - 86.7%), as shown in the following figures.

RESULTS

Biovolume Results: The total biofilms biovolume was significantly reduced 
immediately after exposure to both CHX (25% - 28%) and DJK-5 (48% -
51%), and this reduction was significantly higher in the DJK-5 group than in 
the CHX group (p<0.001). The overall overtime reduction of biovolume 
for the refreshed BHI groups was 25%-32% in the CHX group and 48-56% 
in the DJK-5 group, while it was significantly higher for the unrefreshed BHI 
groups (25%-39% for the CHX group and 48-65% for the DJK-5 group), as 
shown in the following figure.



A Novel Model to Evaluate Fatigue Resistance of NiTi Instruments
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METHODS

• TruNatomy Prime and Medium files were subjected to cyclic 
fatigue testing in simulated canals using a model with either 
rotational movement only or rotational and axial movement 
simultaneously

• Prime files were tested in 30/.04 and 30/.06 sized canals and 
Medium files were tested in 38/.04 and 40/.06 sized canals. 

• There were also three different curvatures (coronal, middle, 
apical) that the files were instrumented in. 

• The simulated canals were immersed in water with the 
temperature regulated to 37°C +/- 2°C. The number of cycles 
to failure (NCF) was recorded and the length of the fractured 
fragments was measured

CONCLUSIONS
• Rotational and axial movement of TruNatomy files led to 

greater fatigue resistance compared to rotational movement 
alone, indicating that future studies on fatigue resistance 
should implement a model with rotational and axial 
movement, as it is more comparable to a clinical scenario. 
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OBJECTIVES

• The aim of the current study is to develop a model of testing 
cyclic fatigue resistance of rotary NiTi instruments by 
comparing cyclic fatigue resistance of TruNatomy (Dentsply 
Sirona, Ballaigues, Switzerland) instruments undergoing 
rotational and axial movement, or rotational movement only, 
taking into consideration the size of the canal and location of 
the curvature.

RESULTS
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Figure 2 – The NCF (mean +/- standard deviation) of TruNatomy files undergoing rotation only and rotation with axial movement. 
An asterisk indicates a significant difference between groups (P < .001)

Figure 3 – The NCF (mean +/- standard deviation) of Prime and Medium TruNatomy files undergoing rotation only 
and rotation with axial movement. Different lowercase letters indicate a significant difference within groups (P < .05). 
An asterisk indicates a significant difference between groups (P < .05).

Figure 4 – The NCF (mean +/- standard deviation) for files used in apical, middle and coronal curvatures undergoing rotation only 
and rotation with axial movement. Different lowercase letters indicate a significant difference within groups (P < .05). An asterisk 
indicates a significant difference between groups (P < .05).

Figure 5 – The NCF (mean +/- standard deviation) for files used in canals with 30/.04, 30/.06, 38/.04 and 40/.06 tapers 
undergoing rotation only and rotation with axial movement. Different lowercase letters indicate a significant difference within 
groups (P < .05). An asterisk indicates a significant difference between groups (P < .05).

Figure 1 – (A-F) The setup of the fatigue test. (A) The handpiece was attached to the Instron machine with the file placed 
4mm short of working length for the rotational and axial movement conditions. (B) Plumber screws were used to secure 
the zirconium block against the glass container. (C) A small container heat source and a temperature sensor were used to 
heat the water and control the temperature. A thermometer was used to ensure the temperature sensor was calibrated 
properly. (D-F) The arrangement of the artificial canals
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Physicochemical Properties of Methacrylate-Based Dental Resins 
Containing Photosensitive Compounds

Burgess J*, Comeau P, Manso A
Department of Oral Health Sciences, Faculty of Dentistry, The University of British Columbia, Vancouver, Canada

Methods
For NP-added RB (NP-RB), 9 formulations were produced with NP at 1 to 40wt%. For PS-added RB (PS-RB), 
8 formulations with PS at 0.10 to 10wt% were produced.
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Introduction
Dental caries is a widespread disease that results in debilitating complications and financial strain, exacerbated 
by the common recurrance of this disease after treatment.1 To overcome the limitations of existing treatment 
modalities, we pursued the development of methacrylate-based dental-resin-blends containing different 
photosensitive compounds towards use in an antimicrobial photodynamic therapy (aPDT) approach.

Results
A detectable decrease in DC was identified for concentrations above 25% NP and above 10% PS when compared to that 
of the 0% blends (p<0.001 for both; Fig.1).  For NP formulations, the 5% formulation had a detectably greater WS (p=0.02)
and the 20% formulation had a detectably greater SL (p=0.010) compared to those of the 0% blend.  Meanwhile, for PS 
formulations, adding 1.0 and 1.5% detectably decreased the WS and SL from that of the 0% blend (p<0.001). 

References
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antimicrobial photodynamic therapy: An alternative approach for reducing cariogenic 
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2. Image from: Ivoclar Vivadent. https://blog.ivoclarvivadent.com/dentist/en/light-curing-
excellent-curing-performance-through-ceramics (accessed Dec. 21, 2021)

Figure 1: (A) DC for PS-RB (n=3), (B) WS/SL for PS-RB (n=6), (C) DC for NP-RB (n=3), (D) WS/SL for NP-RB 
(n=6).  Horizontal brackets indicate detectably different pairs (p<0.05).  Asterisks (*) indicate a detected decrease 
from the 0% control (p<0.001). 

Conclusions
The DC of blends containing up to 20% NP and 5% PS were comparable to that of the unloaded blends, 
suggesting that it is possible to load either compound without negatively impacting photopolymerization of the 
blend. Meanwhile, a decrease in WS/SL when PS was added to the formulations suggests that the specimens 
had improved aqueous stability.  The feasibility of adding different photosensitive compounds to methacrylate-
based dental resins was confirmed in this preliminary investigation.

Objectives
To determine the effect of two photosensitive-compounds (undisclosed NP and PS) loading on the degree of 
conversion (DC) of the methacrylate-based resin blends (RB), as well as the water sorption (WS) and solubility 
(SL) of light-cured RB disk specimens as a function of NP or PS concentration. 

DC% = 1 −

abs1636cm−1

abs1608cm−1 Cured

abs1636cm−1

abs1608cm−1 Uncured
x 100

Bluephase 20i LCU2

Water Sorption (WS) and Water Solubility (SL) 

Degree of Conversion (DC)

Data were subjected to a univariate general-linear-model and post-hoc Tukey (α=0.05).

1. Specimens were placed between two polyacetate films.
2. Light was applied for 0, 30, and 60s (1300mW/cm2 Bluephase 

20i Light Curing Unit  - LCU) 
3. Ran FTIR (Shimadzu; 64 scans; n=3) 

1. Disk preparation: added RB formulation to 6mm disk mold.  
Applied light for 60s each side (~830 mW/cm2 ValoTM LCU).  
Thickness and diameter of the disks were measured with 
digital calipers to the nearest 0.01mm.

2. Added disks (n=6) to 37 °C MQ H2O
3. Recorded disk weight daily (blot-dried) up to 7 days
4. Dried disks at 37 °C over DrieriteTM until constant mass 

obtained.
5. Calculated WS and SL 

WS (ug/mm3) =
m2 − m3

V

SL (ug/mm3) =
m1 − m3

V

𝑚𝑚1 = Initial mass (g)
𝑚𝑚2 = Mass after water storage for 7 days (g)
𝑚𝑚3 = Constant mass after drying (g)
V = Volume of disk (mm3) 

Schematic illustration of FT-IR Analysis

https://blog.ivoclarvivadent.com/dentist/en/light-curing-excellent-curing-performance-through-ceramics
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30s	3.6763165462574188E-2	5.6814065372976161E-2	2.4400269002155021E-2	8.905226076805146E-3	1.9253338700969392E-2	1.4729220700064858E-2	1.8834732527346468E-2	1.6985505986368634E-2	9.843	9151251476328E-2	3.6763165462574188E-2	5.6814065372976161E-2	2.4400269002155021E-2	8.905226076805146E-3	1.9253338700969392E-2	1.4729220700064858E-2	1.8834732527346468E-2	1.6985505986368634E-2	9.8439151251476328E-2	0.0%PS-RB	0.1%PS-RB	0.2%PS-RB	0.5%PS-RB	1.0%PS-RB	1.5%PS-RB	2.0%PS-RB	5.0%PS-RB	10%PS-RB	0.68296280795749176	0.6755438631	9799875	0.69169389093771072	0.71401163746399277	0.71454370659949484	0.69782680189431912	0.6572469486445317	0.63924843278476018	0.51789569149301207	60s	3.62144236703223E-2	2.4081393454539277E-2	2.139669703274517E-2	7.5417968335629174E-3	9.3880541037117456E-3	2.0583176735887644E-2	5.8589857906220745E-3	2.8358117695071218E-2	2.0792911377777393E-2	3.62144236703223E-2	2.4081393454539277E	-2	2.139669703274517E-2	7.5417968335629174E-3	9.3880541037117456E-3	2.0583176735887644E-2	5.8589857906220745E-3	2.8358117695071218E-2	2.0792911377777393E-2	0.0%PS-RB	0.1%PS-RB	0.2%PS-RB	0.5%PS-RB	1.0%PS-RB	1.5%PS-RB	2.0%PS-RB	5.0%PS-RB	10%PS-RB	0.74500323093810861	0.71958512021915511	0.7309828790099373	0.74295109213513577	0.74809734908285497	0.73163193630537904	0.71679378442726005	0.71834790856482356	0.60074564239815709	





0% ZnO	5.0644154112044735	4.9644831389798929	5.0644154112044735	4.9644831389798929	Water Sorption	Water Solubility	67.553789476848536	32.684741525503021	5% ZnO	6.7152163692223192	5.6216890014381038	6.7152163692223192	5.6216890014381038	Water Sorption	Water Solubility	80.877996604655323	35.936720738473376	10% ZnO	5.7708942144055362	6.7911440929928846	5.7708942144055362	6.7911440929928846	Water Sorption	Water Solubility	59.171649533870912	36.620290261944142	20% ZnO	9.1238518596108129	9.6309323443085848	9.1238518596108129	9.6309323443085848	Water Sorption	Water Solubility	68.940214464068902	47.710472898361232	



30s	2.2691034566887387E-2	1.3624083539746191E-2	4.8674029576698592E-2	2.2092666454033748E-2	5.8704201840714038E-2	2.4614728310120161E-2	3.8679493869243541E-2	4.0626993363972547E-2	2.9016781912417695E-2	9.0938654959696386E-2	2.2691034566887387E-2	1.3624083539746191E-2	4.8674029576698592E-2	2.2092666454033748E-2	5.8704201840714038E-2	2.4614728310120161E-2	3.8679493869243541E-2	4.0626993363972547E-2	2.9016781912417695E-2	9.0938654959696386E-2	0%NP-RB	1%NP-RB	5%NP-RB	10%NP-RB	15%NP-RB	20%NP-RB	25%NP-RB	30%NP-RB	35%NP-RB	40%NP-RB	0.69070013722706669	0.68701556334233038	0.6673784186194317	0.64035761483673836	0.64951649051089555	0.59294693474590632	0.49356423529765275	0.373889931586249	0.4095863584599197	0.24119471709197385	60s	9.7213779604361384E-3	1.7036254908243061E-2	4.324562821821136E-2	3.9215561170923084E-2	5.9320631549842108E-2	3.0403811881295983E-2	2.4952132927963094E-2	5.6506384582401432E-2	4.447228040288459E-2	5.6019574039644256E-2	9.7213779604361384E-3	1.7036254908243061E-2	4.324562821821136E-2	3.9215561170923084E-2	5.9320631549842108E-2	3.0403811881295983E-2	2.4952132927963094E-2	5.6506384582401432E-2	4.447228040288459E-2	5.6019574039644256E-2	0%NP-RB	1%NP-RB	5%NP-RB	10%NP-RB	15%NP-RB	20%NP-RB	25%NP-RB	30%NP-RB	35%NP-RB	40%NP-RB	0.74441360135054813	0.71881037422228022	0.69626884918255072	0.67427345688264817	0.67279396211657561	0.6242141765292083	0.50779103448676477	0.39479528751189918	0.43567810405414292	0.29397962624039531	
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Special Olympics BC's Virtual Oral Health Self-Assessment Tool: Pilot Study
Chicote A*1, Friedman C2, Schuler C1, Yakiwchuk C3, Hatzimanolakis P1

1Department of Oral Biological & Medical Sciences, Faculty of Dentistry, The University of British Columbia, Vancouver, Canada; 
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BACKGROUND
There is a critical gap in access to quality oral healthcare (OH) for
persons with intellectual disabilities (PID).1 As a result of SARS-CoV-2
(COVID-19), the in-person Special Olympics BC (SOBC) Special Smiles
program for athletes' OH assessments and education was adapted to a
Virtual Special Smiles Self-Assessment Program (VSSSAP).

RESULTS
Twenty-five athletes and fifteen OHPs participated in the VSSSAP. Ten
(40.0%) athletes and 7 (46.7%) OHPs completed the UBC surveys.

REFERENCES
1. Spivack E. Int J Environ Res Public Health. 2020.
2. Faulks, D. (Document). 2015 May
3. Faulks D, et al. Eur J Dent Educ. 2018.
4. Rahman N, et al. Br Dent J. 2020.

HYPOTHESIS/OBJECTIVES
The VSSSAP enables access to OH for SOBC athletes and trains OHPs
in caring for PID. The objectives are to determine if the VSSSAP will
identify unmet OH needs amongst SOBC athletes and catalogue OHPs'
attitudes and intended behaviours in guiding virtual self-assessments and
education to PID.

Descriptive Survey Study
August 2021 BC athletes and trained facilitators or volunteers/observers.

OHPs (including dental/hygiene students) invited by SOBC for the VSSSAP.

UBC Qualtrics Surveys
Inclusion Criteria
• Able to provide written consent
• Has access to a device with wifi to complete online survey(s)
• Able to participate in at least one VSSSAP session

OHPs
• Pre- and post-surveys explored three main domains: 1) demographic data;

2) attitudes and intended behaviours, and 3) satisfaction.2-3

Athletes
• Post-survey explored four main domains: 1) satisfaction; 2) ease

of use; 3) effectiveness; and 4) usefulness.2, 4

Power sample size calculation (# of respondents needed/response rate) x 100) in reaching 
data saturation is 36 and 28 for athletes, and OHPs respectively. UBC Ethics approved.

Figure 1. Athletes' post-survey results - % of those who responded 'strongly agreed' for each question

Figure 2. Results for OHPs' pre- & post-surveys - 'attitudes and intended behaviours' domain

Figure 3. Results for OHPs' post-survey - 'satisfaction' domain

This ongoing UBC pilot study evaluated the
VSSSAP and demonstrated increased self-
advocacy and autonomy amongst the athletes by
self-identifying and reporting unmet dental needs
and determining the need to see a dental
professional. While the OHPs reported the highest
score in the outcome evaluations category in
pre/post-surveys, which translates to highly valuing
positive outcomes when providing virtual care.

Interestingly, OHPs reported having a lower internal
pressure to provide virtual care to PID, i.e., OHPs
had more negative beliefs about whether important
peers to them believed they should provide virtual
care in the pre-surveys. However, post-surveys
identified OHPs changed their normative beliefs.
Thus, the VSSSAP allowed OHPs to attain
calibrated training and experience with PID in
providing OH while recognizing the gaps in existing
training for students and practicing clinicians.

Study limitations included participants limited to those who have access
to the VSSSAP, and although a pilot study, there was a small sample size
for athletes and OHPs. This study is still recruiting and may reveal other
themes; however, future research should consider comparing the
VSSSAP to in-person screenings involving participants in rural settings or
those living in group homes.

In conclusion, the metamorphosis of the SOBC Special Smiles into a
virtual platform, VSSSAP, was an effective tool to increase access to OH
education, strengthen self-advocacy amongst athletes, and equip OHPs
with skills and knowledge in their in-person and virtual care practice and
community settings for PID.

METHODS

I believe that teledentistry could be beneficial in prevention,
information gathering, enabling increased access for physically
disabled people…

VSSSAP
Inclusion Criteria
• Athletes must be able to provide informed consent
• OHPs – facilitators must be practicing clinicians and undergo SOBC training
• All participants must have access to a device with wifi to attend a Zoom

session

Zoom session consisted of
• 29 oral-health-related polling questions and facts via Zoom
• Explored three main domains: 1) demographics and dental history; 2) level

of cavities, periodontal diseases, or trauma; and 3) dental urgency.

DISCUSSIONS & CONCLUSIONS



Antimicrobial Properties of Dental Resin Tuned by Adding Natural Compound
Comeau P*1, Panariello B2, Duarte S2, Manso A1

1Department of Oral Health Sciences, Faculty of Dentistry, The University of British Columbia, Vancouver, Canada;
2Indiana University School of Dentistry, Indianapolis, US

METHODS
An experimental resin-blend (RB) was prepared using TEGDMA (30%), 
bisEMA (50%), HPMA (14%), ethanol (4%), and a photoinitiator system 
(2%). An NC was then incorporated into the RB at 0, 0.05, or 0.10 wt%.  
Lastly, 6mm Ø disks (1mm thick) were prepared using a ValoTM light 
curing unit (set at ~830mW/cm2).  See Fig.1 for next steps.
• Step 1: Streptococcus mutans (S. mutans) biofilms were first formed 

on sterile RB disk (0%-RB, 0.05%NC-RB, 0.10%NC-RB) surfaces by 
incubating the disks with 5 x 105 CFU (BHI broth) for 6h or 24h in 24-
well tissue culture plate (TCP) within a 37 °C, 5% CO2 incubator. 

• Step 2: The samples were then either illuminated with 60s of light 
(ValoTM) or left in the dark.  

• Step 3a: After this treatment the S.mutans were collected from one set 
of disks by sonication, serially-diluted with sterile PBS, plated onto 
agar plates, and returned to the incubator.  Lastly, single colonies 
(CFU) were counted after 2 days in incubator (triplicate runs, n=9).  

• Step 3b: Concurrently, after treatment a second set of disks were 
stained with a live/dead bacterial-viability-kit following treatment and 
imaged with confocal-laser-scanning-microscopy (CLSM).  

• Analysis: Data were subjected to a univariate general linear model 
and post-hoc Tukey (α=0.05), and is presented as average ± one 
standard deviation.  An empty TCP well seeded with the same CFU 
density served as a study control.

CONCLUSIONS
This study confirms the potential of a NC-loaded methacrylate-based 
dental-resin to help manage S.mutans biofilms in an aPDT-based 
approach.  The inclusion of NC notably improved the antimicrobial 
properties of the resin following application of blue light.  Future study will 
seek to optimize the response of this material system to light.

ACKNOWLEDGEMENTS
The authors would like to acknowledge New Frontiers Research Funds 
Exploration (NFRFE-2019-00061) and the UBC Faculty of Dentistry Start-
up funds.

OBJECTIVES
Oral bacteria are directly linked to one of the most common chronic 
human diseases, specifically dental caries1,2. Unfortunately, existing 
caries management approaches are inadequate, and while current resin-
based dental materials are promising in restoration they themselves lack 
sufficient antimicrobial power to contribute to disease management. To 
address this need we propose the development of an innovative 
photosensitive, antimicrobial and resin-based dental material which can 
be utilized in an antimicrobial photodynamic therapy (aPDT) approach. As 
part of this aPDT approach the photosensitive compound would be 
localized at the targeted tooth, light irradiated on the material, and 
reactive oxygen species (ROS) produced. These ROS would then cause 
localized and permanent oxidative damage to the cell, and interrupt 
bacteria integrity. This study presents the first investigation on the impact 
of adding a selected (undisclosed) photosensitive compound to a 
methacrylate-based resin-blend.  

The main objective of this study was to observe the impact of natural-
compound (NC, undisclosed) inclusion on the antimicrobial properties of 
a methacrylate-based dental-resin-blend (RB).  We hypothesized that its 
inclusion would improve resin antimicrobial properties upon application of 
blue light.

RESULTS

REFERENCES
1. Falsetta, M. L. et al. Symbiotic relationship between Streptococcus mutans and 

Candida albicans synergizes virulence of plaque biofilms in vivo. Infect. Immun.
82, 1968–1981 (2014).

2. Koo, H. et al. Candida albicans and Streptococcus mutans: A potential 
synergistic alliance to cause virulent tooth decay in children. Future Microbiol. 9, 
1295–1297 (2014).

Figure 2: CFU count as a function of NC concentration, seeding time, and 
application of light. *Indicates detectable difference of sample from disk 
control (p≤0.01), # of 24hr from 6hr (p<0.01), ^ of 60s light from dark (p=0.009), 
and $ of 0.10%NC-RB from 0%NC-RB (p=0.034). 
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NC concentration, application of light, and biofilm growth time each 
detectably impacted colony count (p<0.001; Fig.2). These results were 
further supported by the confocal images (Fig.3) where it was observed 
that the inclusion of NC and the application of 60s of blue light resulted in 
a higher number of dead cells. 

Figure 3: CLSM images of resin disks as a function of NC concentration, 
seeding time, and application of light.

Control 0%-RB 0.05%NC-RB 0.10%NC-RB
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Step 1: Seed S. mutans on RB disks & incubate

RB Disk
(0,0.05, or 
0.10% NC)

37 °C, 5% CO2
Incubator
(6 or 24hr)5 x 105

S.mutans
(per disk)

24-well TCP

Step 3b: Stain RB disks 
with live/dead & image 
with CLSM

Step 3a: Retrieve S.mutans from RB disks, serially dilute with 
PBS, add to blood agar plates, and count CFU after 2 days

10-1 10-7

PBS

Biofilm-
coated RB

Recovered S.mutans
(some now dead due 

to light    )
10 µL drop of 
each dilution

10-1

10-2

10-3

10-410-5

10-6
10-7

10-0

10-0 After 2d: 
Single colonies 

to count!

Step 2: Treat disks with 0 or 
60s light

Blue light

Figure 1: Step-by-step methodology.



British Columbian Dentists’ Perceptions & Practices on HPV Vaccinations
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1Department of Oral Health Sciences, Faculty of Dentistry, The University of British Columbia, Vancouver, Canada (UBC);
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METHODS
• A 14-item survey was constructed with questions

pertaining to barriers to discussing the HPV vaccine,
willingness to engage in HPV vaccine practices, and
willingness to collaborate with primary care providers in
HPV vaccine practices, among others.4

• The survey was distributed by the British Columbia Dental
Association via a bi-weekly electronic email to all
members. The survey was available for 1 in April 2021.

• Sample size was set at 200 respondents, and SPSS® version
27 was used for statistical analyses.

• Pearson chi-squared tests of independence were
conducted on the captured data. Two-tailed significance
was determined by a p<0.05 with Bonferroni P-value
correction applied in post-hoc analysis to control for type-I
error inflation. Chi-squared right-tailed distribution of the
adjusted standardized residuals was used in post-hoc
analysis to determine variables of significance.

CONCLUSIONS
• Respondents were unwilling to administer the HPV

vaccine within the dental setting as they perceived the act
to fall outside their scope of practice.

• Despite willingness to discuss and refer patients for HPV
vaccination, there remains a reluctance to engage in the
inoculation effort within the dental setting.

• The focus on intention – willingness – does not inform on
the actual behavior.

ACKNOWLEDGEMENTS
All the respondents, Dr. Jens von Bergmann for the statistical 
analyses, Jocelyn Johnston and Elizabeth Robbins from BCDA 
for the survey distribution.

OBJECTIVES
• To investigate whether BC dentists believe administering

the Gardasil® vaccine is within their scope of practice.
• To investigate if BC dentists are willing to administer the

Gardasil® vaccine within the target demographic of their
practices.

• To explore the perceptions and practices of BC dentists
regarding discussing HPV in the dental practice setting.

RESULTS
• 201 surveys were completed; 44.8% of the respondents had

between 21-40% of their patient population within the
target age-range of 11-26 years old for HPV vaccination.

• 168 respondents (83.6%) agreed discussing the link between
HPV and oropharyngeal cancer falls within the scope of
practice. This high level of agreement declined when
participants were asked about recommending and
administering the HPV vaccine (Table 1).

Table 1: Frequency Distribution of responses to questions pertaining to perceived 
responsibilities towards Scope of Practice.

• Statistical significance was identified in agreement between
the categories of discussing HPV/oropharyngeal cancer
(p=<0.001) and recommending HPV vaccines falling within
the scope and roll of a dental professional (p=<0.001) against
willingness to refer patients for the HPV vaccine within the
primary care providers (Table 2).

Table 3: Frequency Distribution of responses to questions pertaining Barriers 
towards HPV vaccine practices. 

• BC dentists are willing to educate and refer patients to
receive HPV vaccines yet are unwilling to administer the
vaccine within the office. Barriers include a lack of
professional policies/guidelines pertaining to
recommendation of the HPV vaccine (Table 3).

• The data highlighted no difference between gender in
discussing sexual history with patients. [Data not shown].

• A significant proportion of respondents were willing to
educate patients on HPV and oropharyngeal cancer but were
either willing or unwilling to discuss sexual history and
related topics within the dental setting (p=0.02). [Data not
shown].

REFERENCES
1. Palefsky JM. Human papillomavirus-related disease in men: not just a women’s 
issue. J Adolesc Health. 2010;46 Suppl 4:S12–S19. 

2. Laronde DM, Hislop TG, Elwood JM, et al. Oral cancer: just the facts. J Can Dent 
Assoc. 2008;74(3):269-72.

3. Brondani M, Siqueira AB, Alves CMC. Exploring the lay public and dental 
professional knowledge around HPV transmission via oral sex and oral cancer 
development. BMC Public Health 2019, 19 (1): 1529. 

4. Harris KL, Tay D, Kaiser D, et al. The perspectives, barriers, and willingness of Utah 
dentists to engage in HPV vaccine practices. Human Vacc Immunotherap. 2019;1-9. 

Scope of Practice Agree (n%) Neutral (n%) Disagree (n%)
Discussing HPV and 
Oropharyngeal Cancer 168 (83.6) 30 (14.9) 3 (1.5)

Recommending HPV 
vaccinations 149 (74.1) 45 (22.4) 7 (3.5)

Administering the HPV vaccine 78 (38.8) 78 (38.8) 45 (22.4)

Table 2: Compares agreement with discussing, recommending, and 
administering the HPV vaccine falling within the scope and role of a dental 

professional vs. referring patients to primary care providers for HPV vaccines.
^ Post Hoc Testing after Chi Square (using Bonferroni p-value correction) 

significance.

Referring Patients to Primary Care Providers
Totals Unwilling (%) Neutral (%) Willing (%) P value

Discussing
Disagree 3 1 (33.3%)^ 1 (33.3%) 1 (33.3%)^

<0.001Neutral 30 0 (0.0%) 5 (16.7%) 25 (83.3%)
Agree 169 0 (0.0%) 10 (6.0%) 158 (94%)^

Totals 201 1 (0.5%) 16 (8.0%) 184 (91.5%)
Recommend

Disagree 7 1 (14.3%)^ 2 (28.6%) 4 (57.1%)^

<0.001Neutral 45 0 (0.0%) 8 (17.8%)^ 37 (82.2%)
Agree 149 0 (0.0%) 6 (4.0%)^ 143 (96.0%)^

Totals 201 1 (0.5%) 16 (8.0%) 184 (91.5%)
Administer

Disagree 45 1 (2.2%) 5 (11.1%) 39 (86.7%)
0.351Neutral 78 0 (0.0%) 6 (7.7%) 72 (92.3%)

Agree 78 0 (0.0%) 5 (6.4%) 73 (93.6%)
Totals 201 1 (0.5%) 16 (8.0%) 184 (91.5%)

Barriers: Agree (n%) Neutral (n%) Disagree (n%)
Lack of 
Policies/Guidelines

113 (56.2) 69 (34.3) 19 (9.5)

Discussing Sexual History 83 (41.3) 65 (32.3) 53 (26.4)

BACKGROUND
The Human Papillomavirus (HPV) is the most common
sexually transmitted disease worldwide,1 and has been
associated with the development of oropharyngeal cancers.2

Dentists in British Columbia seem to not discuss HPV
infection with their patients.3

It remains unknown the extent to which BC dentists feel
comfortable in administering the HPV vaccine within the
dental setting, or if they perceive the HPV vaccination to fall
within their scope of practice.



MDP-Mediated Adherence to Rapid-Fired Zirconia – a Fracture Mechanics Approach
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OBJECTIVE
The aim of this study was to apply fracture mechanics
methodology to investigate the effect of 10-MDP on
the adherence of a resin composite luting agent
(RCLA) to rapid-fired zirconia (RFZ).

BACKGROUND
The success of all-ceramic restorations depends on
strong and stable bonds to dental hard tissues,
achievable by adhesive cementation. For zirconia-
based restorations, 10-methacryloyloxydecyl
dihydrogen phosphate (10-MDP) is a suitable
primer. Adherence to zirconia imparted by 10-MDP
has been investigated with shear and micro-tensile
bond strength tests.

SCANNING ELECTRON 
MICROSCOPY (SEM)

SEM images of fractured surfaces (both 24 h & 90 d)
showed surfaces covered with RCLA, indicative of
cohesive failure.

RESULTS
At 24 h, only the MDP group could be tested [KIC
(1.34±0.40) MPa·m1/2]; samples from the other two
groups de-bonded before testing. For the MDP group,
crack propagation occurred cohesively through the
RCLA. After 90 d storage, the IKIC of the MDP group
dropped significantly, to (0.88 ± 0.3) MPa·m1/2.

CONCLUSION
The fracture mechanics analysis confirmed the
suitability of MDP as a primer for RFZ.

SAMPLE PREPARATION

EXPERIMENTAL DESIGN

MATERIALS

24 h 
90 d 

K 1C

Time

TEST METHOD
Notchless Triangular Prism Test (NTP) Specimen
Fracture Toughness (KIC ) Test
Prisms were secured in one-half of the specimen holder. The second half
of the specimen holder was used to secure the NTP specimen, using a
custom mounting block, containing a spacer blade to reproduce the
chevron-notched short rod specimen configuration. Specimens were tested
in tension at a crosshead speed of 0.1 mm/min until a crack arrest or
sample fracture. KIC (in MPa·m1/2) was calculated using the equation:

Where
Y*min = minimum of the
dimensionless stress intensity
factor coefficient (=28)
D = specimen diameter (12
mm); W = specimen length
(10.4 mm)

𝐊𝐊1C =
𝐏𝐏max
𝐃𝐃𝑾𝑾𝟏𝟏/𝟐𝟐 𝒀𝒀𝒎𝒎𝒎𝒎𝒎𝒎

∗
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Defining Earliest Facial Differences Leading to Cleft Lip in Mice
Fu YR, Diewert VM , Richman JM

Department of Oral Health Sciences, Faculty of Dentistry, University of British Columbia, Vancouver, Canada 

METHODS
• We revisited data from Wang et al., 1995 (PMID: 8642057) which included histological 

sections of five strains of mouse embryos between 13 and 16 tail somites (ts, stages when lip 
fusion is initiating).

• Non-cleft strains of mice: Balb/C, C57
• Cleft strains of mice: A/J (4%), A/Wysn (23%), CL/Fr (24%)

• We calculated areas and fluctuating asymmetry L-R/[(ave LR] and averages between R and L 
sides for the following measurements: 

• total primary palate area (µm2)
• epithelial area (µm2)
• mesenchymal area (µm2)

• Two-way ANOVA and Tukey’s post-hoc tests were performed (Graphpad Prism v9.2.0.332).

CONCLUSIONS
We found that a certain level of developmental instability (R-L 
asymmetry) can be tolerated but when this is accompanied by increased 
variability, then clefting is more likely. Human populations with increased 
risk of developing cleft lip may also have increased developmental 
instability during facial morphogenesis. For example slower development 
like in CL/Fr mice is a likely risk factor for clefting. 

OBJECTIVES
Primary palate formation involves the fusion of the maxillary, medial 
nasal, and lateral nasal prominences. Successful primary palate 
formation mechanisms remain unclear and failure results in cleft defects.
The risk of developing non-syndromic cleft lip with or without cleft palate 
is increased by inheriting certain gene variants combined with 
environmental exposures.  
Recent data suggests that unaffected relatives have facial and jaw 
differences compared to control unaffected populations.  
This suggests that individuals born with clefts were less able to buffer 
embryonic stresses compared to unaffected relatives.  
Our objective was to examine the earliest stages of facial morphogenesis 
to determine whether there are signs of developmental delay or right-left 
asymmetry in normal or cleft lip-liable mouse embryos.

RESULTS
• Balb/C and C57BL/6J (controls) and three cleft lip-liable strains were analyzed between 13 and 16ts, prior to overt clefts (A/J, A/WySn, and CL/Fr; 

clefting frequencies of 4, 23, and 24%). 
• Primary palate area variation was mostly explained by strain differences rather than embryo age.
• Difference in primary palate area was greatest between C57 and CL/Fr for embryos between 13 and 16ts
• Fluctuating asymmetry was greatest between C57 and CL/Fr in mesenchymal bridge size for 16 and 17ts embryos. 
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Figure 2. A. Comparison of primary palate area between non-cleft (Balb C, C57) and cleft-liable (AJ, AW, CLFr) strains. Significant differences by strain are 
visible for each stage of development. There is also general increased growth over time. CL/Fr is notably delayed in development since there is no change in 
primary palate area between 13 and 15 ts. B. The larger the number on the Y axis the greater asymmetry. C57, is significantly more symmetrical than CL/Fr at 
16 and 17ts. CL/Fr and A/WySn (AW) have larger variability in the measurements compared to C57.
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Figure 1. A-D) Methods showing areas that were measured across serial 
sections  E,F) Frontal sections of 14ts mouse embryos. The maxillary 
prominence is not visible yet in these very anterior sections. E) bilateral 
epithelial seams are visible. F) approximately the same plane of section, this 
CL/Fr embryo has a unilateral left cleft lip. By this age a robust epithelial seam 
should be present.
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Cranioskeletal and Dental Abnormalities Following Gestational CSF1R Inhibition in Mice
Gao W*1, Rosin J2, Nagra A1, Vora S1

1Department of Oral Health Sciences, Faculty of Dentistry, The University of British Columbia, Vancouver, Canada (UBC) 
2Department of Oral Biological & Medical Sciences, Faculty of Dentistry, UBC

METHODS
Pregnant CD1 mice were exposed to PLX5622, a highly specific, reversible inhibitor of
CSF1R via diet, from embryonic day 3.5 (E3.5) – E18 (Fig 1B). Following this, post-natal
day 21 (P21) and P28 mice were collected and their heads were scanned using microCT
(Scanco Medical μCT100- 55 kVp, 200 μA, 34.4μ). 3D Slicer was used to render and
segment teeth using manual and semi-automated segmentation tools. 125 landmarks
were annotated (previously) spanning craniofacial and mandibular structures. Geometric
morphometric (GM) analyses was performed using Morpho packages in R to quantify
shape differences between groups. After Procrustes superimposition, a Principle
Component Analysis (PCA) was carried out to evaluate axes of shape distribution. ANOVA
and MANOVA analyses were performed to assess whether shape distribution along PCs

CONCLUSIONS
In utero inhibition of CSF1R activity significantly impacts the shape of the developing teeth 
and craniofacial skeleton, suggesting a role for this receptor and osteoclasts in craniofacial 
and dental ontogeny.  A potential mechanism for the observed dental defects may be 
through altered proliferative activity in the cervical loop regions of the enamel organ. 

ACKNOWLEDGEMENTS
Supported by an OFDF award to S.V. from the AAOF and a UBC FOD Undergraduate Student Summer 
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OBJECTIVES
Colony stimulating factor 1 (CSF1R) has important roles in the proliferation, differentiation
and survival of cells of the monocyte-macrophage lineage, including osteoclasts. It also
has important roles in the development of various organs (brain, pancreas, vasculature
etc.) as well as physiological processes (immunity, fertility etc). However, its roles in tooth
development and cranioskeletal morphogenesis are unknown (Fig 1A). Previous studies in
our lab have revealed that (CSF1) and its receptor, CSF1R, are both expressed in the
ectomesenchymal tissues surrounding developing mouse incisors and molars1.
Additionally, CSF1R inhibition in utero results in erupted teeth with multiple dental defects
and abnormalities in cranioskeletal morphology2. Here, we characterize these
morphological dental defects and study the impact of CSF1R inhibition in utero, on
cranioskeletal morphology postnatally. We also explored whether altered proliferation in the
enamel organ is a likely mechanism for abnormal odontogenesis.

RESULTS

REFERENCES
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In utero CSF1R inhibition result 
in morphological dental defects 
Animals exposed to CSF1R inhibition in 
utero exhibited incisors with notching 
and ectopic enamel ridges (Fig 4A pink 
arrowheads) and twinning of the 
maxillary incisors (data not shown). The 
diameter of mandibular incisors were 
increased, while the lengths were greatly 
decreased compared to controls (Fig 
4B, C; n = 7, units = mm, * P< 0.05).
The first molars were wider in the meiso-
distal dimension and exhibited a extra 
“cusp-like” projection on the mesial 
surface with a corresponding projection 
at the DEJ. Additionally, the furcation 
area displayed an elongated, taurodontic
morphology and the occlusal tables also 
displayed altered morphology. These 
changes were seen in 100% of teeth 
analyzed. 
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GM analysis revealed significant differences in the 
post-natal cranioskeletal morphology of mice that 
were exposed to the CSF1R inhibitor in-utero.

Fig 2A shows the Principle Component Analysis plot of all 
landmarks of p21 mice (PLX5622 and control groups combined). 
The distribution along PC1, which accounts for ~30% of the 
shape variation correlates significantly with in utero exposure to 
the CSF1R inhibitor (PLX5622- pink triangles, negative end of 
PC1; Control diet=green diamonds - positive end of PC1). The 
same type of distribution was found when analyzing the 
mandibular landmarks alone (Fig 3A). For both the cranioskeletal 
landmarks and mandibular landmarks alone, the overall centroid 
sizes were not significantly different between groups (see insets 
in Fig 2A, 3A). However, the observed shape differences were 
statistically significant, as assessed by a Procrustes ANOVA and 
MANOVA analyses (Figs 2B and 3B), utilizing loadings from the 
first 8 PCs which together explain ~90% of the overall shape 
variation in the sample. 
Fig 2C and 3C depict wireframes of observed shape differences 
along PC1 in the overall cranioskeleton and mandible alone. 
Black lines and dotted black lines indicate dimensions which 
appear larger or smaller respectively, in CSF1R inhibited animals, 
compared to controls. The skulls of the CSF1R inhibited animals 
were wider transversely and had a significant domed appearance 
of the posterior cranial vault (Fig 2C). They appear shorter in the 
midfacial/maxillary region in the A-P dimension, but longer in the 
cranial vault region. The anterior zygomatic area appears smaller 
and slightly retrusive. The overall height of the cranioskeleton 
was also slightly longer in CSF1R inhibited animals. When 
analyzing the mandible alone (Fig 3C), the CSF1R inhibited 
animals had a wider bi-condylar width while the overall vertical 
height seems reduced. Similar differences were noted in p28 
animals as well as skull-only analyses (not shown)

Proliferative activity at 
cervical loop region

Pilot data of IF staining at E18 
indicated that PLX5622 treatment 
resulted in fewer proliferative cells 
at the cervical loop regions (Fig 
5B), compared to controls (Fig 
5A, white arrowheads, n=1). 
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correlated with PLX5622 exposure. In addition, E18 heads were
formalin-fixed, embedded, sectioned for immunofluorescence (IF) of
proliferation markers Ki67. Imaging was performed using a slide
scanner and visualized using Case Viewer.
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Sessional Clinical Instructors’ Knowledge of Minimal Intervention Dentistry Principles 

Gill M, Brondani MA, Manso AP, Mathu-Muju KR.
Department of Oral Health Sciences, Faculty of Dentistry, The University of British Columbia, Vancouver, Canada

METHODS
• A qualitative exploratory approach of inquiry
• Study subjects: purposeful selection identified sessional instructors for 

semi-structured interviews. 
The interview guide
• 3 clinical caries management scenarios: low caries risk, moderate caries 

risk, high caries risk
• Thematic analysis was conducted with an interpretive deductive-inductive

approach. 

CONCLUSIONS
Participants demonstrated consistent levels of foundational knowledge related to caries 
detection strategies as well determining whether a lesion was active. However, variation 
among individuals presented related to synthesis of patient risk factors and subsequent 
categorization of a patient’s caries risk level. Diagnostic certainty influenced whether the 
participant opted to manage a carious lesion conservatively. 
As dental schools depend upon community dentists to support clinical educational programs, 
it would be advisable to consider providing continuing education for sessional instructors to 
promote the teaching of consistent caries management strategies in the dental educational 
setting.

ACKNOWLEDGEMENTS

OBJECTIVES
To explore part-time clinical instructors’ knowledge of

Minimal Intervention Dentistry for the management of dental caries.

RESULTS
Nine interviews were completed. The participants consisted of six males and three females between 
55- 76 years of age, with 32-45 years of private practice experience, and who had taught anywhere 
between 3-19 years. 
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Figure 1: Interview guide based on Domains I-IV , from Schulte et al, 2011

Figure 3: Theme two and associated  
categories 
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Quantitative Nuclear Phenotype of Biopsy Samples Predicts Oral Cancer Outcome
Sophie Guo*1, Liu KYP1, Zhu YQ1, Harrison A2, Chen ZY2, Guillaud M2, Poh CF1,2

1Deparment of Oral Biological & Medical Sciences, Faculty of Dentistry, The University of British Columbia, Vancouver, Canada;
2Integrative Oncology, BC Cancer Research Centre, Vancouver, Canada

METHODS
1. Biopsy samples from 17 OSCC patients (8 LN0, 9 LN+) were stained:

 Hematoxylin & eosin (H&E) for histology
 Feulgen thionine (FT) for DNA/nuclei

2. On H&E-stained samples, SCC regions of interests (ROIs) were
identified

3. ROIs were transferred to corresponding areas on FT-stained samples 
and segmented

4. Within each ROI segment, using object classification, junk cells and 
non-squamous cells were discarded. Squamous cells were kept.

5. 93 features of each squamous cell were extracted
 Collectively known as its quantitative nuclear phenotype (QNP)

CONCLUSIONS
• Based on preliminary data, quantitative nuclear phenotyping may give

a promising prediction of nodal disease presence in OSCC samples.
• QNP is robust, fast, cheap, and observes summation 

changes of both genetics and epigenetics.
• This technique is efficient, low cost, and may be employed in risk 

assessment and for nodal disease and aid in decision of elective neck 
dissections.

• There is currently a small sample size; more samples will be analyzed 
in the future.
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OBJECTIVES
• Oral squamous cell carcinoma (OSCC) progressing to regional lymph 

node metastasis (LN+) greatly reduces chances for survival
• It is difficult to predict when aggressive treatments such as neck 

dissections need to be performed prophylactically
• Histology of LN+ SCC cells may show distinct nuclear morphology, DNA

amount, and chromatin organization (quantitative nuclear phenotype, 
QNP), which may be captured and used in predicting OSCC outcomes.

The objective of this study is to:
1. Use cells from OSCC biopsy samples to build a model to calculate a 

nodal risk score (NRS) for risk of lymph node involvement
2. Determine accuracy of NRS in predicting lymph node involvement of

OSCC samples

RESULTS

• The constructed model achieved a 90% accuracy in classifying the test 
set into positive (LN+) and negative (LN0) cells.

• Cells with >0.33 NRS yielded the highest sensitivity and specificity for
being a positive cell. 

• We used this number to build a patient risk model on G1/G2 
patients.

• Using a training sample of 11 patients, it was determined that a patient 
having more than 54% positive cells gives an accurate prediction of
nodal disease presence with 100% AUC.

• The >54% cutoff was used on a test sample of 5 patients; 
predictions resulted in 100% sensitivity and specificity.

• One G3 patient was predicted LN+ with 93.2% positive cells. Data was 
excluded since poorly differentiated tumour alone predicts LN+.• Table 1. Patient and lesion characteristics between LN0 and LN+ cases

• A total of 28074 nuclei (from G1/G2 tumours) were analyzed. 
• 20842 nuclei used as the training set to build the model.
• 5211 nuclei used as the test set.

6. Build nodal risk model using QNP from G1/G2 (well/moderately 
differentiated) tumours to predict lymph node involvement

 Bootstrapping was used on a training data set (sampling 
data set with replacement)

 Random forest is a machine learning program comprised of 
multiple decision trees that each give a ”vote” to collectively 
give an outcome, or prediction

7. From the model, a nodal risk score (NRS) ranging from 0 to 1 was
given to each cell, with 0 being LN0 and 1 being LN+.

8. The model was used to predict outcomes of test samples. Accuracy 
was analyzed by receiver operator characteristics (ROC) analysis.



UBC Dental Students’ Perspective of Online Learning During COVID-19 Pandemic 
Niki Haj Hariri*1, Laura Dempster2, Vincent Lee3, HsingChi von Bergmann4

Faculty of Dentistry, The University of British Columbia, Vancouver, Canada

METHODS
Based on the literature findings, a survey with nine questions was 
created and electronically distributed to UBC DMD students to 
understand levels of engagement in current online courses based on 
existing pedagogical strategies. 

All statistical analysis was completed using a statistical software, SPSS. 
The data were non-parametric determined by using the Kolmogorov-
Smirnov test, a test to determine normalcy of data. Consequently, a 
Kruskal Wallis analysis was performed and the confidence interval was 
set at 95%. The responses to the two open-ended questions were 
analyzed using thematic analysis technique.

CONCLUSIONS
This study found overall self-perceived engagement level was promising 
and UBC DMD students appreciated the online system. 
The study uncovered potential barriers (see figure below) with respect to 
structure of DMD curriculum when transferred to the online environment. 

ACKNOWLEDGEMENTS
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OBJECTIVES

The main goal of the study is to understand the impact of the COVID-19 
pandemic on the DMD students at UBC. In particular, we investigated the 
limitations, barriers and facilitators of online learning from students’ 
perspective, highlighting the issues UBC dental students faced during the 
2020-2021 academic year, as well as recognizing some possible 
contributors to the challenges regarding students’ engagement in online 
learning. We hypothesized students’ positive engagement outcomes on 
the preference of distance learning as a new learning strategy that was 
implemented during COVID-19 pandemic condition. 
A literature analysis was performed, with Moore’s Triangular Learning 
Model identified as the theoretical framework for use in the study.

RESULTS

The quantitative results showed there is statistical significance difference 
(p<0.05) between senior and junior DMD students with respect to learner-
learner, learner-instructor and learner to content framework in terms of 
convenience and accessibility when using electronic learning 
compared to in class learning. The qualitative results showed behavioral 
and emotional engagement is based on learner-learner and learner-
instructor interaction. The cognitive engagement is found in the area of 
learner-content. 
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The Role of Cytoskeleton Regulators in Embryonic Facial Morphogenesis
Ibrahim I*, Zhu JY, Richman JM 

Life Sciences Institute, Faculty of Dentistry, the University of British Columbia, Vancouver, Canada

Department of Oral Health Sciences, Faculty of Dentistry, the University of British Columbia, Vancouver, Canada

METHODS
1. The faces of E4.5 chicken embryos were dissected to include the frontonasal and maxillary process and placed in organ culture

(Fig 2). The frontonasal process is the equivalent of the medial nasal process in humans.

2. Organ cultures were treated with either an antagonist of RhoA signaling (ROCKi 20µM), an antagonist of Rac1 (RAC1i 35 
&70µM) or a small GTPase agonist (RhoA/ Rac1/CDC42 activator 1µg/ml) and incubated for one day. Images were taken at 0 and 
24hrs using the Leica MZFLIII stereo microscope (Fig3).

3. Percentage growth differences were calculated using ImageJ and analyzed using Prism Graphpad software (v. 9.2).
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BACKGROUND AND OBJECTIVES
• Development of the face requires sufficient outgrowth of the facial processes, contact and adhesion of the 

surface epithelia, followed by formation and degradation of the epithelial seam (A). The mesenchyme grows 
across to form a continuous bridge between the initially separate facial processes (B). The deep furrows are then 
filled out by cell proliferation (C).

• Small GTPases are downstream of the non-canonical WNT JNK-PCP pathway (Fig 1). The pathway operates in the 
face to regulate morphogenesis[1]. In addition, components of this pathway have been linked to non-syndromic 
cleft lip with or without cleft palate[2].

• Small GTPases regulate cell shape, orientation, and migration through regulating the actomyosin cytoskeleton[3]. 
The most well studied members of this group are RhoA, Rac1 and CDC42. 

• A previous study by our lab showed that treatment with a small GTPases antagonist blocked the normal 
narrowing of the midface. However, the study did not investigate all small GTPases and did not include the lip 
fusion zone[4].

• The objective of this study is to test whether small GTPase signaling is required and sufficient for specific 
aspects of facial morphogenesis at stages where lip fusion is taking place. 

Hypothesis: There will be specific requirements for different small GTPases during frontonasal mass 
morphogenesis
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Figure 2. The non canonical WNT-PCP pathway. Small 
GTPases mediate the effects on the cytoskeleton. 

Figure 2. 3D rendering of lateral and frontal views of E4.5 chicken embryo 
head. Red dashed line shows plane of dissection. Key: fnm: frontonasal mass, 
mxp: maxillary prominence.

CONCLUSIONS
• The changes in facial morphogenesis following activation of inhibition of 

small GTPases may be explained by the direct influence on the 
cytoskeleton rearrangement resulting in abnormal cell shape and migration 
patterns. 

• In addition, our data suggest that small GTPases act in a complementary 
way during facial development and both are vital for midfacial 
development.

RESULTS
• The control cultures decreased in width over 24h. Significant effects on the width of the frontonasal mass were induced by the ROCKi and the GTPase agonist. The 

ROCKi treated cultures prevented the narrowing of the frontonasal mass. However, RAC1i had no significant effects on the frontonasal width. 
• The nasal slits normally increases over 24h. The Rac1 antagonist blocked this craniocaudal growth of the frontonasal mass as did the agonist. 
• Overall, the small GTPase agonist caused the frontonasal mass to decrease in size in the X and Y axes. 

Figure3. Face organ culture development in the presence of small GTPase inhibitors and agonists. A) Measurements: Nasal slit length (red line), FNM width 
(blue line) and height (yellow line). B) Effects of treatment on the frontonasal width. C) Effects of treatment on nasal slit length. Key: fnm - frontonasal mass;  mxp -
maxillary process, ns – nasal slit.

Figure 1 Scanning electron micrographs of human embryo 
face highlighting the zone of lip fusion (red box).
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Figure 3. A) Face organ culture setup. B) stereo microscope. C) Control  organ cultures photograph at 0 and 24 hrs

A B C

0 Hrs 24 Hrs



A Novel Approach For Oral Cancer Screening Using Cellular Morphology
Jeon JS*, Liu KYP, Zhu Y, Poh CF

Department of Oral Biological & Medical Sciences, Faculty of Dentistry, The University of British Columbia, Vancouver, Canada

OBJECTIVES

RESULTS

• Among the 171 patients that were assessed using the Chi-
square test, there were no significant differences in  patient 
demographics between the training and test sets.

• The Health Canada-approved DNA-image cytometry system, ClearCyte, 
presents as a promising non-invasive approach for oral cancer screening, 
with its sensitivity and specificity of 100% and 87%, respectively

• Yet, the reliability of quantifying DNA-content is obscured by the batch 
staining effect, i.e., photometric variables – an inherent source of variability 
due to staining intensities

• This study aims to explore if the assessment of cellular morphology 
provides a more robust approach to screening

METHODS
A. Inclusion criteria for 

patients/lesions:
• Retrospective case-control study
• Oral brushing samples of 

histopathology-confirmed 
abnormal cases 

• Control oral brushing samples 
collected from the community 
clinics of the Oral Mucosal 
Disease Program

B. Sample collection: Cell brushing 
(N=171)

• Oral cancer (SCC) (N=46)
• Carcinoma in situ (CIS)/severe 

dysplasia (D3) (N=23)
• Reactive lesions (N=52)
• Normal samples (N=50)

Table 1A. Patient demographics and clinical features. Low risk 
lesions are collected from the labial and buccal mucosa, soft palate 
and gingiva while high risk lesions are collected from the tongue and 
floor of the mouth

D. Receiver Operating Characteristic Curve and Validation 
Set: Calculate optimal percentage of abnormal cells to identify 
abnormal patient diagnosis

Table 1B. Assessment of differences in the patient demographics 
between variables in the training and test sets using Chi-squared 
test. Normal diagnosis comprises of samples collected from normal, 
inflammation, infection, and trauma while abnormal diagnosis comprises 
of samples collected from oral cancer, carcinoma in situ, and severe 
dysplasia.
Lesion anatomical risk site: high risk: tongue and floor of mouth; low risk: 
others

CONCLUSIONS
• The morphometric variables alone shows comparable results than those 

including photometric variables. This non-invasive brushing test provides a 
promising approach in screening for high-grade oral lesions. Further 
investigations to validate the test on different sets of samples are underway.

Summary of voting score classification with respect to cellular 
abnormality profile (Fig. 2)

Advantages of brushing sample collection
• Rapid sample collection 
• Non-invasive
• Enables 3D visualization of individual cells 

ACKNOWLEDGEMENT: The Dr. Michele Williams Oral Cancer & Education fund, BC Cancer Foundation; Terry Fox Research Institute (2009-24)
CONFLICT OF INTEREST: None to Declare

Sample 
collection

Sample 
collection

C. Random Forest Classification Model and Receiver Operating 
Characteristic Curve: 70:30 training: test sets. Establish voting score for 
each cell and optimize to identify abnormal cells

Sample processing and 
Feulgen-Thionin (FT) staining

Group3: diploid (0.85≤DI<1.15)
Group5: hyperdiploid (1.15≤DI<1.7)
Group6: tetraploid (1.7≤DI<2.3)
Group7: aneuploid (DI≥2.3)

Normal

Abnormal

Cell Classification

Scan slides and Review

Dataset

Majority Voting: 66.7% Abnormal
Final Class: Abnormal

Optimal voting score that 
identifies abnormal cells

Optimal percentage of 
abnormal cells that 

identifies abnormal patient 
diagnosis

Select percentage of 
abnormal cells that 

maximizes sensitivity

Validate results on test set 

• The morphometric alone shows comparable results than those including 
photometric features. 

All nuclear variables; 5.78% abnormal cell
Accuracy 93%
Sensitivity 100%
Specificity 89%

Morphometric variables; 6.57% abnormal cell
Accuracy 93%
Sensitivity 100%
Specificity 89%

All nuclear variables; 5.78% abnormal cell
Accuracy 92%
Sensitivity 95%
Specificity 90%

Morphometric variables; 6.57% abnormal cell
Accuracy 90%
Sensitivity 100%
Specificity 83%

Test Set (N = 72)

Training Set (N = 119)

Normal = 219,481
Abnormal = 5461

Models

Ev
al

ua
te

 p
er

fo
rm

an
ce

Determine 
2- group 

cutoff

Balanced cell count
Normal = 5461 cells

Abnormal = 5461 cells

All nuclear features

Balanced cell count
Normal = 5461 cells

Abnormal = 5461 cells

Morphometric features

Training (N = 119, 70%) Test (N = 72, 30%)
Normal = Group3 from Normal, Inflammation, Trauma, 
Infection Abnormal = Group567 from D3, CIS, SCC



Access to oral care is a human rights issue: A community action report 
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Background
• Dental decay and periodontal diseases are largely preventable 

and yet, remain a threat to general health; they are a silent 
epidemic.1

• Links between oral health morbidity (dental caries, periodontal 
disease) and mortality (tooth loss) exist compounded by racism, 
low income, rural residency, and lack of dental insurance.2

• Although certain provinces offer government funded dental 
insurance, public oral health care is not an integral part of the 
Canadian healthcare system3 as it is in other countries, such as 
Brazil and Sweden.4

• Only recently has there been some interest in a publicly funded 
oral health care system in Canada based on income.5

The Portland Community Dental 
Clinic in the DTES community

• The PHS Community Services Society established a not-for-
profit dental clinic in the DTES in 2001. 

• Since its inception, the clinic serves 1448 patients annually.
• The clinic’s focus has been to provide oral health care that is 

comprehensive, including restorative and preventative dentistry.
• The clinic has also been an affiliated teaching site for University 

of British Columbia’s Dentistry program. 

ACKNOWLEDGEMENTS
Thanks to VANDU board members, clients and staff who contributed to 
this work. Also, many thanks to the PHS Community Services Society for 
supporting this poster. 
A version of the content presented here has been submitted for 
publication as an opinion at the Harm Reduction Journal.

• In early 2000, VANDU members distributed heat resistant 
pipes for people who smoke drugs (PWSDs) to prevent injury 
to their mouths, lips, tongue, and other oral structures.6,7

• They also formed educational groups to teach PWSDs to use 
proper equipment when smoking drugs to reduce blood born 
infections and prevent oral sores and blisters.8

• VANDU established the first unsanctioned smoking facility in 
the Downtown Eastside (DTES) of Vancouver.

• People who use drugs (PWUDs) have faced stigma and 
discrimination when attempting to access oral health care likely 
due to lack of knowledge from oral care professionals when 
interacting with PWUDs.9

VANDU activism on oral health

Objective
• To critically reflect on the Vancouver Area Network of Drug 

Users (VANDU) and the Portland Community Dental Clinic in 
Vancouver, Canada, and the many issues their clients face.

• To review how a lack of publicly funded oral health care affects 
the most vulnerable, uninsured, and underserved citizens.

REFERENCES
1. Benjamin RM. Oral health: the silent epidemic. Public Health Reports. 2010;125(2):158-9.

2. Hedges J, Haag D, Paradies Y, Jamieson L. Racism and oral health inequities among 
Indigenous Australians. Community Dent Health. 2021; 9(38):150-5.

3. Canadian Academy of Health Sciences. Improving access to oral health care for vulnerable 
people living in Canada. 2014. Available from: https://cahs-acss.ca/wp-
content/uploads/2015/07/Access_to_Oral_Care_FINAL_REPORT_EN.pdf.

4. Celeste RK, Nadanovsky P, Fritzell J. Trends in socioeconomic disparities in the utilization of 
dental care in Brazil and Sweden. Scandinavian J Public Health. 2011; 39(6):640-8.

5. Brondani M, Wallace B, Donnelly L. Dental insurance and treatment patterns – implications to 
oral health outcomes. Journal of the Canadian Dental Association. 2019; 85: j10. 

6. McNeil R, Kerr T, Lampkin H, Small W. “We need somewhere to smoke crack”: an 
ethnographic study of an unsanctioned safer smoking room in Vancouver, Canada. 
International J Drug Policy. 2015; 26(7):645-52.

7. Jozaghi, E., Andresen, M.A. Should North America’s first and only supervised injection facility 
(InSite) be expanded in British Columbia, Canada?. Harm Reduct J. 2013; 10, 1.

8. Jozaghi E, Lampkin H, Andresen MA. Peer-engagement and its role in reducing the risky 
behavior among crack and methamphetamine smokers of the Downtown Eastside community 
of Vancouver, Canada. Harm Reduct J. 2016; 13(1):1-9.

9. Brondani M, Alan R, Donnelly L. The role of an educational vignette to teach dental students 
on issues of substance use and mental health disorders in patients at the University of British 
Columbia: an exploratory qualitative study. BMC Medical Education. 2021; 360. 

10.Brondani M, Ahmad SH. The 1% of emergency room visits for non-traumatic dental conditions 
in British Columbia: (mis)understanding the numbers. Canadian J Public Health. 2017; 108(3): 
e1-e3. 

11.The Canadian Charter of Rights and Freedoms. https://laws-lois.justice.gc.ca/eng/const/page-
12.html

12.Brondani M, Harjani M, Siarkowski M, Adeniyi A, Butler K, Patel K, Dakelth S, Maynard R, 
Ross K, Donnelly L. The community as the teacher in dental education on issues of social 
responsibility, substance use and queer health. Plos One 2020;15(8):e0237327. 

Summative points II 
• The Canadian Association of Emergency Physicians supports 

the expansion of publicly funded and delivered oral health care 
since patients covered by Medicare make emergency room 
visits for their dental-related problems.10

• A national oral health care plan is a human rights issue based 
on Section 7 of the Canadian Charter of Rights and Freedom.11

• The dental schools across Canada and around the world need 
to focus on the training and education of future oral health care 
providers on the social determinants of health, social 
responsibility, trauma and violence informed care, cultural 
safety and humility, and person-centered care, so that stigma 
and discrimination is eliminated when delivering oral health 
care.12

Summative points I
• 1 in every 5 Canadians avoid visiting a dentist because they 

cannot afford the costs.3

• For those who can afford these costs, only 6% of the expenses 
comes from government-sponsored insurances.3,5

• Despite the efforts put forward by not-for-profit organization 
such as the VANDU and the PHS Community Services 
Society, a national oral health care plan is warranted though 
still not a political imperative.
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• 58% of student respondents selected fully-adjustable flip-up telescopes with 
100% of DHDP students selecting fully-adjustable flip-ups as recommended by 
faculty.

• 40% selected through-the-lens (TTL) telescopes.

• Almost all (96%) student respondents frequently or almost always used their 
loupes in the clinical setting.

• 54% use 2.5x magnification as recommended by faculty. 16% use 3.0x 
magnification, and 21% use 3.5x magnification. 6% indicated they are unsure.

• Responses to Likert scale questions: CONCLUSIONS
• Students generally reported high levels of satisfaction and frequency of use with 

their surgical telescopes. 

• Further curriculum revisions are needed to better support students in their 
equipment selection process.

• Recommendations: 
i) Provide additional clinical time to facilitate loupe selection process
ii) Ensure adequate instructor supervision to help students individualize decisions
iii) Integrate additional theory regarding benefits of flip-up vs. TTL systems  

ACKNOWLEDGEMENTS

OBJECTIVES
• Recent changes to the Faculty of Dentistry’s (FOD) undergraduate surgical 

telescopes and ergonomics curricula required evaluation. 

• This course evaluation aimed to better understand students’ views and 
preferences for surgical telescopes, perceptions of educational preparedness    
to support their informed decision making, and satisfaction levels with their 
selected equipment. 

METHODS
• Students in the Doctor of Dental Medicine (DMD) class of 2024 and Dental 

Hygiene Degree Program (DHDP) class of 2023 were electronically invited by 
the program assistants to complete an online survey through the UBC Qualtrics
platform. 

• Fixed response questions asked students to report the type of loupe selected 
(through-the-lens, fully adjustable flip-up, or partially adjustable flip-up),                 
loupe magnification, manufacturing company, & frequency of use.

• Likert scale questions inquired about students' surgical telescope preferences, 
experiences in the related curriculum, and satisfaction levels with their 
equipment selection. 

• Open-ended questions solicited suggestions for future curriculum changes.

The authors thank Ms. Heike Kilian and Ms. Leanne Murao, UBC Faculty of 
Dentistry’s Program Assistants, for their assistance with participant recruitment.

Thank you to all students who took the time to voluntarily participate in this 
course evaluation.

1. I feel that I can see clearly when wearing my loupes.

2. I feel that my loupes support my clinical ergonomic balance.

3. I am happy with my choice of loupes. 

4. I am happy with the support from my loupes vendor. 

5. I feel educationally prepared to make an informed decision about selecting my loupes.

5-point Likert scale questions included in the survey:

Frequency distributions from Likert scale responses

• 75% of student respondents were satisfied with their choice of telescopes. 
• Approximately half (56%) felt educationally prepared to make an informed decision 

about selecting their equipment; 23% of student respondents disagreed or strongly 
disagreed with feeling educationally prepared. 

• An additional clinic session to support their equipment ordering was the most common 
suggestion.

Quotations from descriptive responses:

• “We received some theory about ergonomics and loupes from Dr. Kanji and                    
Dr. Fogelman which prepared me well. The process felt a little rushed with having only            
1 clinic session to select our loupes.”

• “I believe that every operator will be different and the ideal ergonomic position will be 
different for all individuals and believe this should take a larger role in the selection of 
loupes.”

• “It would be beneficial to allow vendors to showcase TTLs instead of only the faculty-
approved flip-ups.”

RESULTS
• 48 students from both undergraduate programs responded to the survey for a 

56% response rate (DMD: 32/59, 54% | DHDP: 16/26, 62%). 
• A majority (79%) selected loupes from SurgiTel, Orascoptic, or Q-Optics:

Fully-adjustable flip-up loupes
with vertical slide adjustment

Through-the-lens mounted loupes
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MATERIALS AND METHODS
 Ethics approval obtained through University of British Columbia’s (UBC) 

Behavioural Research Ethics Board. (Ethics ID #: H20-00455)
 Three virtual focus groups conducted with a total of n=17 Canadian 

dental hygienists’ from 10 provinces and one territory.
 Focus groups audio-recorded and transcribed verbatim. Member

checking conducted in two stages with all participants.
 Saldaña’s (2013) thematic analysis approach was employed for 

assigning descriptive and in vivo codes.5

CONCLUSIONS
Five reaffirmed barriers were: family obligations, accessibility, perceptions 

of eligibility, lack of employer support, and financial restrictions.
Three newly identified barriers are: awareness of programs offered, 

benefits of completing a degree, and stress and anxiety of returning and being 
in school.
This qualitative study has informed a national survey about barriers for dental 

hygienists in pursuing baccalaureate education. Survey results may inform 
CDHA, provincial associations, and educational institutions of barriers to 
pursuing further education, strategies to reduce those barriers, and facilitate the 
furthering of degree education for Canadian dental hygienists.

Recent research has demonstrated cognitive and practice benefits 
associated with advancing one’s education.1-3

The 2019 Canadian Dental Hygiene Association (CDHA) Job Market 
and Employment Survey, reported 18% of dental hygienists have earned 
a bachelor’s degree as their highest credential.4

Current research is limited regarding barriers to pursuing further 
education for dental hygienists in Canada who are practicing with a 
diploma as their highest credential.
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Table 1. Dental hygiene program models available in each Canadian province.

INTRODUCTION

To investigate barriers to pursuing further education among Canadian 
dental hygienists who practice with a diploma as their highest educational 
credential.

OBJECTIVES

RESULTS
Identified Barriers

Family obligations:
Marriage, family planning, family responsibility

“…hygiene is dominated by women so then you have the family thing. For 
me, when I went back to do hygiene I was 27, so furthering my education 

at that point meant I had to delay a family, which I didn’t want to do.”

Accessibility:
Physical distance, limited options

Perceptions of eligibility:
Felt need to upgrade, competitive GPA requirements, limited intake with no 
waitlist, inconsistent national program requirements

“…I dropped a bunch of courses and my grade point average was not 
high enough to enroll. But if you look at all the experience, and I’ve taught 

at the university, then they were just reliant on the grade point average
and it wasn’t high enough to enter…it’s one thing when you’re 19 and it’s 

another thing when you’re a seasoned professional…”

Lack of employer support:
“I have had other dentists say, “well, why would you, [you] know, continue 

on? You’re not going to be able to scale teeth any better.”

Figure 1. Themes addressing barriers to pursue further education for 
Canadian dental hygienists with diplomas.

Financial restrictions:
Quit/Reduce hours, family financial priority

“Before it was I was newly out of school, I was broke, I couldn’t afford to go 
back to school and then like it was just, I was working to try and make 
[money to]…pay off my student loans. Still paying off my student loans 

almost like 10 years later…but then now the financial aspect has changed 
from finances to starting a family…”

Awareness of programs offered:
“I’m actually not sure what pathways of dental hygiene education actually even 

exist to be honest or what’s out there.”

Benefits of completing a degree:
“[A degree] wouldn’t translate into more money.”

Stress and anxiety of being in school:
“I think for me the anxiety behind furthering my education would hinder me from 

furthering my education. I don’t know how it would affect my mental health.”

Barriers

Family 
Obligations

Accessibility

Perception 
of Eligibility

Lack of 
Employer 
Support

Financial 
Restrictions

Awareness 
of Programs 

Offered

Benefits of 
Completing 

a Degree

School 
Stress/
Anxiety

Educational Models Provinces

2-year Diploma Ontario, New Brunswick

Advanced Diploma Ontario

3-year Diploma
British Columbia, Saskatchewan, 
Manitoba, Quebec, Nova Scotia

Baccalaureate Degree-Completion
British Columbia, Alberta, Manitoba, Nova 

Scotia

4-year Entry-to-Practice Baccalaureate 
Degree

British Columbia, Alberta
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CONCLUSIONS
• There were no demographic or risk habit differences between patients in the two subtype groups.
• Classical clinical features of OLP such as a reticular pattern and a combination of a reticular pattern and bilateral 

presentation were significantly more likely in non-progressing LMD.
• Classical clinical risk factors such as a non-smooth texture, a non-homogeneous texture, changes in clinical 

features over time and TB positivity were associated with progressing LMD. In particular, LMD with changes in 
their clinical features over time should be monitored closely.

• Clinical risk factors associated with OED progression are associated with LMD progression. 
• Future studies should include larger sample sizes to further characterize clinical aspects of the LMD progression. 
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INTRODUCTION
• Lichenoid mucositis (LM) is characterized histologically by a juxta-epithelial 

inflammatory infiltrate. 1 Oral epithelial dysplasia (OED) may also present with a 
subepithelial lymphocytic inflammation infiltrate. 2-4

• It is difficult to differentiate histologically whether LM with dysplasia (LMD) is:
• Oral lichen planus (OLP) with reactive atypia (low malignant risk), or
• OED with a lymphocytic host response (high malignant risk). 1

• Our research aimed to analyse whether the clinical presentation of LMD may be 
used to differentiate between true dysplasia misdiagnosed as LM and LM 
manifesting with dysplasia as a secondary event. 

OBJECTIVES
• To review clinical differences 

between OED with a 
lymphocytic host response (high 
malignant risk) and LM with 
reactive atypia (low malignant 
risk).

• To review the clinical features of 
LMD case that progressed to 
high grade dysplasia or 
squamous cell carcinoma (SCC).  

METHODS
• N= 40, nested case-control study
• Inclusion criteria: histologically 

confirmed diagnosis of LMD. No history 
of head and neck cancer.

• Images of the lesions were reviewed to 
confirm the clinical data. 

• Statistical analysis performed to 
compare clinical features between the 
progressors & non-progressors.

RESULTS
Figure 2. Case review of clinical features of LMD that 
progressed to SCC

Case Control
Progressing LMD:
Biopsy confirmed LM with low grade 
dysplasia (LGD) that progressed to severe 
dysplasia, carcinoma in situ (high grade 
dysplasia (HGD) or squamous cell 
carcinoma (SCC)

Non-progressing LMD:
Biopsy confirmed LM with 
LGD that did not progress 
to HGD or SCC

Figure 1. Definition of progressing LMD and non-progressing LMD 

N=40 ALL (%) PR (%) NPR (%) P value

Age 
Mean 

(years ± SD) 58 ± 10 58 ± 12 .972

Gender
Male 12 (30) 2 (17) 10 (83)

.697
Female 28 (70) 7 (25) 21 (75)

Smoking 
History a

Never 19 (48) 5 (26) 14 (74)
.712

Ever 21 (52) 4 (19) 17 (81)
Drinking 
History b

Not heavy 33 (83) 7 (21) 26 (79)
.645

Heavy 7 (17) 2 (29) 5 (71)

Smoking + 
Drinking 

No 36 (90) 8 (22) 28 (78)
1

Yes c 4 (10) 1 (25) 3 (75)

N=40 ALL (%) PR (%) NPR (%) P value Odds Ratio (95% CI)

Adjacent Restoration 
No 6 (15) 1 (17) 5 (83)

1
Yes 34 (85) 8 (24) 26 (76)

Presence of Reticular 
Pattern 

No 11 (27) 6 (55) 5 (45)
.007 10 (1.9-56.0)

Yes 29 (73) 3 (10) 26 (90)

Bilateral Presentation 
Unilateral 21 (53) 4 (19) 17 (81)

.712
Bilateral 19 (47) 5 (26) 14 (74)

Clinical Features of OLP d
No 10 (25) 6 (60) 4 (40)

.003 14 (2.4-76.8)
Yes 30 (75) 3 (10) 27 (90)

Risk of Lesion Site e
Low risk 9 (22) 1 (11) 8 (89)

.654
Med/High risk 31 (78) 8 (26) 23 (74)

Texture 
Smooth 34 (85) 5 (15) 29 (85)

.016 12 (1.7- 81.1)
Other f 6 (15) 4 (67) 2  (33)

Appearance
Homogenous 17 (42) 0 (0) 17 (100)

.005 -
Non-homogenous 23 (58) 9 (39) 14 (61)

Changes in Clinical 
Presentation 

No 23 (58) 1 (4) 22 (96)
.002 20 (2.1-179.8)

Yes 17 (42) 8 (47) 9 (53)

Toluidine Blue (TB) 
Negative 31 (78) 4 (13) 27 (87)

.016 8 (1.6-45.3)
Positive 9 (22) 5 (56) 4 (44)

Fluorescence 
Visualization ( FV)  

Negative 4 (10) 1 (25) 3 (75)
1

Positive 36 (90) 8 (22) 28 (78)

Index Diagnosis (Grade 
of dysplasia)

Mild  21 (53) 2 (10) 19 (90)
.06

Moderate 19 (47) 7 (37) 12 (63)

Table 1. Demographic and risk habit data of progressing (PR) 
and non-progressing LM with dysplasia (NPR). 

Table 2. Clinical features of progressing and non-progressing LM with dysplasia.  

a Never smoker = <100 cigarettes in lifetime; Ever smoker = ≥100 cigarettes in lifetime
b Non-heavy drinker = Male <14 drinks/week, Female <7 drinks/week; Heavy drinker= Male 
>14 drinks/week, Female >7 drinks/week
c Participants who both smoke and drink.
d Ever bilateral and/or ever reticular 
e Med/High risk = soft palate, tongue, floor of mouth; Low Risk = all other sites
f Erosive, verrucous, granular, nodular, or rough 

2007-07-31 
Moderate dysplasia-
Index Biopsy (2007-02-
21)
R-Buccal mucosa (R-BM), 
diffuse, red, non-
homogenous, ulcerated, 
reticular
FV positive, TB positive

2008-08-12 
Moderate dysplasia 
(2007-02-21)
R-BM, diffuse, red, non-
homogenous, ulcerated, 
reticular
FV positive, TB positive

2010-03-24 
Moderate dysplasia 
(2007-02-21)
R-BM, diffuse, red, non-
homogenous, ulcerated, 
granular, nodular
FV positive, TB positive

2010-05-05 
Squamous cell carcinoma 
(2010-05-05)
R-BM, diffuse, red, non-
homogenous, ulcerated, 
exophytic, raised  
FV positive, TB positive
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OBJECTIVES
1. Investigate and analyze the relevant components of 
professional identity in dental students, and 
2. Explore students’ concerns toward their professional identity 
formation. 

CONCLUSIONS
• Educators play an important role of guiding students in early stages 

of professional identity towards the advanced stages. 
• The hidden curriculum can provide both opportunities and threats to 

students’ professional identity formation. Improving the learning 
environment in both clinic and classroom is critical. 

CONTACT
Jennifer Kwon (PhD student, UBC Dentistry) 
Email: jkcanada@student.ubc.ca

INTRODUCTION

RESULTS

REFERENCES

-Professionalism is defined as “the conduct, aims, or qualities that mark 
a profession or a professional person,” 1 and captures the essential 
features expected of a profession including: clinical competence, ability 
to communicate clearly, ethical and legal understanding, commitment 
to excellence, humanism, accountability, and altruism. 2
-One recent scholarly attempt on defining and obtaining 
professionalism is to help students develop professional identity (PI).
-PI is a relatively new, process-based perspective on professionalism,3
and it can be understood as “the concept which describes how we  
perceive ourselves within our occupational context and how we 
communicate this to others.” 4(p.14)

-University professional programs play a very important role in 
students’ professional identity formation process. 
-Making professional identity formation as an educational goal can 
address some of the issues of professionalism education, which has 
been criticized as “superficial efforts comprised of a list of desirable 
values and behaviors." 5
-If developing a PI is critical to achieving professionalism, 
understanding the factors contributing to dental students’ professional 
identity during their preparation years is necessary. 

1. Merriam-webster.com. 2021. Definition of PROFESSIONALISM. [online] 
Available at: <https://www.merriam-webster.com/dictionary/professionalism> 
[Accessed 4 September 2021].
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METHODS

Method: This qualitative study comprised interviews from 18 out of 46 
dental students who voluntarily participated in an hour-long individual 
interview. After obtaining the audio files, they were transcribed and 
corrected by a research assistant to ensure the accuracy of the 
transcriptions. Using QSR International’s NVivo (Ver. 12), the 
researchers of this study then conducted a thematic analysis of relevant 
sections of the transcripts to generate overarching themes and extracted 
the relevant components pertaining to professional identity formation 
from the identified themes. 
-During the interview, the participants were asked to reflect on the 
following questions: 
1. “what kind of dentist you had envisioned becoming when you first 

entered the program?” and 
2. “How much of their learning experience helped them reach their 

goal by graduation?”

• After the first analysis, we found 6 general themes, and 22 sub-
themes. 

• From the second stage of analysis, we extracted five main 
components of professional identity formation. (Refer to Table 1) 

• Of the five components, dental self-efficacy, which has not received 
much attention before was found. Components 2 to 5 are widely 
discussed in medical education literature. 

Table 1. Components of Professional Identity Formation

Background: Doctor of Dental Medicine (DMD) students used to take 
a joint biomedical program with the Doctor of Medicine (MD) students 
at the University of British Columbia (UBC). From the fall of 2015, 
curricular changes were made to the DMD program one year at a time. 
By 2019, the DMD program was fully revised to meet the needs of the 
DMD students.  
Participants: The study participants were from the first DMD cohort 
who experienced the fully revised program after the Faculty of 
Dentistry completely separated from the Faculty of Medicine at UBC.  

Figure 1. Factors contributing to dental students professional 
identity formation 

*This study was published in the Journal of Dental Education: 
Kwon JH, Shuler CF, von Bergmann HC. Professional identity formation: The 
key contributors and dental students’ concerns. J Dent Educ. 2021;1-10. 
https://doi.org/10.1002/jdd.12810 

mailto:jkcanada@student.ubc.ca


Dentin Bond Stability of Next-Generation Dental Adhesive Resins
Lee A*, Comeau P, Manso A
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METHODS

 Extracted human teeth were sectioned coronally and polished with 800-
grit SiC paper to expose a smooth dentin surface. Each sample was then 
fixed into PVC molds.

 Experimental resin blend (RB) was prepared using HEMA, TEEGDMA, 
bisEMA, ethanol, and a photoinitiator system.

 Sample groups included: RB with NPs (0%, 5%, 10%, or 20%) and RB 
with PS (0%, 0.1%, 1%, or 1.5%).

 Test control: ScotchBondTM Universal Adhesive (SBMP)
 Sample RBs and test control were applied as three-step etch-and-rinse 

system and subsequent composite build-up (Ultradent jig) was placed on 
each dentin surface.

 Light-curing was performed with a Valo light-curing unit (Ultradent) at 
800mW/cm2.

 Samples were stored at 37°C for 24h (“fresh”) or 28d (“aged”), and tested 
for SBS at 0.5mm/min (Bisco Shear Tester, Bisco Inc.).

 Data was subjected to a univariate general linear model and post-hoc 
Tukey analysis (α=0.05), and reported as average ± one standard 
deviation.

*Figure 1 provides further details on sample preparation and testing for SBS 
analysis

CONCLUSIONS
Experimental resin blends showed similar SBS to a commercially-
available adhesive resin in immediate and aged samples. Also of 
significant note was that SBS to dentin was not dependent on 
photosensitive compound concentration or ageing.  The potential for the 
inclusion of photosensitive compound to improve antibacterial efficacy of 
the resin without negatively impacting adhesive properties such as SBS 
remains significant. 
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OBJECTIVE
To evaluate the shear bond strength (SBS) to dentin of experimental resin 
blends (RB) as a function of photosensitive agent concentration and 
ageing time in water.  This study investigated two different photosensitive 
agents – photocatalytic metallic nanoparticles (NPs) and natural 
photosensitizer compound (PS). We hypothesize that NP concentration, 
PS concentration, and ageing time in water will not have a significant 
impact on SBS to dentin of experimental resin blends.

RESULTS

The general linear model indicated some dependence of SBS on ageing 
(p<0.001), however there was no pairwise difference detected as a 
function of ageing.  In addition, SBS to dentin was not dependent on PS 
or NP concentration loaded in to the RB (p>0.05). It was very promising 
that the SBS of our experimental resins to dentin (independent of NP or 
PS concentration) was also similar to that of the commercial control 
(SBMP). 

REFERENCES
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Sciences, 15(1).

OBJECTIVESINTRODUCTION
 One of the main causes of oral diseases such as dental caries and 

periodontitis is the presence of pathogenic biofilms.1

 Combined with a high-sugar diet and poor oral hygiene cariogenic 
biofilms can lead to primary and recurrent caries lesions; this is a main 
cause of restoration failure.2

 Next-generation restorative materials should exhibit mechanical stability 
and long-lasting antimicrobial properties to improve the durability of 
dental restorations.
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Pediatric Dentists’ Recommendations and Knowledge of Teething Management Strategies
Li M*, Almeida F, Zou B, Mathu-Muju KR
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METHODS

• Online 29 item cross-sectional census survey using Qualtrics Software 
(Qualtrics, Provo, UT).

• Study subjects: Canadian Certified Pediatric Dentists - total of 385 certified 
pediatric dentists registered across Canada; 315 had email addresses.

• Reminder emails with invitation to the online survey sent after 4 weeks if the 
participant did not respond to the initial survey.

Figure 2. Survey Domains.

CONCLUSIONS
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OBJECTIVES

The aim of the study was to investigate pediatric dentists’ recommendations 
and knowledge of commercially available teething products as well as home 
remedies intended to manage the signs and symptoms associated with 
teething.

Figure 1. Teething Management Strategies. 

RESULTS

• The response rate was 28% (n=107). 
• Top 3 recommended strategies were:

1. Pressure (40%; n=129): teething toys (20%; n=65); 
massaging/compressing the gingiva (20%; n=64). 

2. Cold (26%; n=86): cold foods/cold teething toys.
3. Systemic Analgesics (23%; n=77).

Miche

Figure 3. Commonly Recommended Teething Strategies. 
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Knowledge Domain:  
• The majority of pediatric dentists knew that localized irritation of gingiva (18%; 

n=96), general irritability (17%; n=87), and increased drooling (18%; n=93) were 
associated with teething. 

• Some respondents believed that colors (13%; n=23) or playful sounds (14%; 
n=25) in teething toys helped distract infants from teething symptoms.

• The majority of pediatric dentists (86%; n=80) were not able to describe the 
mechanism of action of any ingredients in homeopathic products.

• 22% (n=20) of pediatric knew that teething toys were regulated by the Canadian 
Consumer Product Safety Act. 

 Attitudes Domain:  
• Less than half (48%; n=45) of pediatric dentists thought homeopathic products 

were not useful. 

• 44% (n=40) of pediatric dentists believed that analgesics were very effective in 
relieving teething signs and symptoms.   

 Behaviors Domain:
• When asked to recommend alternative teething management after parents have 

tried using cold compresses and pressure from teething toys, the majority of
pediatric dentists (63%; n=69) would then recommend systemic analgesics. 

The results suggest that most pediatric dentists initially recommend low to no-cost 
simple remedies such as pressure and cold to manage symptoms associated with 
teething.  However, more education is needed among pediatric dentists about the 
regulation and mechanism of action for both commercially available teething 
products as well as home remedies to decrease the potential for adverse outcomes 
among teething infants.
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Fit Assessment of Digital RPDs Using Digital and Conventional Replica
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METHODS

A mandibular Kennedy class II mod 2 resin model with five pyramid 
reference points was created (Figure 1).  Twelve frameworks were 
digitally designed and fabricated (Figure 2 & 3).  The gap between the 
frameworks and the model was captured using silicone impression 
material, then digitally scanned and evaluated using Geomagic software 
at five pyramids, rest seats, and guiding planes (Figure 4-11).  The 
thickness of the impression material was then measured at the five 
pyramids via the conventional method with a caliper to validate the digital 
measurements (Figure 12).  T-tests were used to statistically analyze the 
difference between groups (p<0.05).

CONCLUSIONS

The digital replica method produces positive values, overcoming over-
integration issues faced in the triple scan technique.  It also enables more 
accurate evaluation of the functional units of RPDs, such as rest seats 
and guide planes, which are difficult to measure using the conventional 
method.  Both digital and conventional replica methods are reliable in 
determining clinically acceptable fit.

OBJECTIVES

RESULTS

Digital and conventional replica measurements at pyramid reference 
points were not significantly different (p>0.05).  The mean gap measured 
at all five pyramids was 90 ± 46 µm via the digital method and 86 ± 28 
µm via the conventional method (p=0.59) (Figure 13).  Digital 
measurements of rest seats were 91 ± 51 µm and guide planes were 117 
± 60 µm (Figure 14 & 15).
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OBJECTIVES

There are several methods to assess the fit of removable partial dentures 
(RPDs), including replica and triple scanning techniques.  The replica 
technique is limited by measurement errors, while the triple scan 
technique is associated with superimposition errors.  Therefore, further 
research is needed to refine the superimposition process and produce 
accurate digital measurements.  The digital replica method is expected to 
overcome triple scan over-integration issues.  In this study, a digital 
replica method was developed and compared to the conventional replica 
method to assess its accuracy and effectiveness in measuring the fit of 
selective laser-melted RPDs. 

Figure 1. Resin model 
with 5 pyramid points

Figure 2. Digital design

Figure 3. Fabricated 
metal framework 

Figure 4. Capture of 
RPD gap with silicone 
impression material 

Figure 5. Impression & 
model scanned

Figure 8. Digital Replica 
evaluation on Geomagic

Figure 9. Pyramid evaluation Figure 10. Rest seat evaluation

Figure 11. Guide plane evaluation

Figure 6. Aligning the model 
and replica STL files

Figure 7. Integration of the 
model and replica STL files

Figure 12. Caliper for conventional 
method

p > 0.05 (no significant difference) 

Figure 14. Digital measurements of 
rest seats (n=12) 

Figure 13. Gap measurements via different evaluation methods 
(n=12 frameworks,144 measurement points)

Figure 15. Digital measurements of 
guide planes (n=12) 



Exploring Photocatalytic Metallic Nanoparticles Loaded in a Resin-based Dental Biomaterial 
Malekafzali N*, Comeau P, Manso A
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METHODS
A resin blend (RB) consisting of HEMA (14%), TEEGDMA (30%), ethanol 
(4%), bisEMA (50%), and a photo-initiator system (2%) was first fabricated. 
Metallic NPs (at 0 to 40 wt%) were then added to the RB and disks (1mm t x 
6mm Ø; Fig 1) were fabricated with a ValoTM light curing unit (~900mW/cm2) 
and PVS molds to determine the optimal formulations for the experiment.

Bars (25mm long x 2mm x 2mm) from select formulations (0%, 5%, 10%, and 
20% NPs) were next fabricated with light curing and then stored in 37 °C MQ 
H2O for 24hr (“fresh”) or 28d (“aged”). Following storage the bars were 
analyzed for flexural strength (FS) with a 500N load cell at 1mm/min (N=12)
(Figure 2). 

Figure 2. Side-view of the FS bars as a function of NP concentration that was 
taken using a digital microscope. The scale bar on the images represents 500 
μm. 

Finally, light-cured 6mm Ø disks previously stored in 37 °C MQ H2O for 24hr 
(“fresh”) or 28d (“aged”) and sterilized were seeded with 5x105 Streptococcus 
mutans (S.mutans) and placed in an incubator (37 °C, 5% CO2) for 6hr. 
Treatment with blue light for 0s (dark) or 60s (light) was then performed before 
the bacteria was retrieved from the disk surface and serially diluted for plating 
on blood agar plates. After 2d in the incubator the single colonies were 
counted (three runs, N=9 total). The study control was bacteria only (i.e. no 
disk). Figure 5 provides microscopic images of the disks following this 
antibacterial assay (and cleaning). All Data was subjected to a general linear 
model with post-hoc Tukey (α=0.05).
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OBJECTIVES
Dental caries is one of the most common chronic human diseases (1), 
however, not much has been accomplished with current resin-based dental 
materials to improve their antimicrobial properties. The inclusion of metallic 
nanoparticles (NPs) in resin-blends (RB), with their previously confirmed anti-
microbial and photocatalytic properties independently (2,3), is a promising new 
approach to better manage this disease. The objective of this study was 
to evaluate the antimicrobial and flexural strength (FS) of a RB 
loaded with photocatalytic metallic NPs. It was hypothesized 
that adding NPs will improve the antibacterial properties of the RB without 
impacting its FS.

RESULTS
A significant increase in FS was observed for all groups after 28d storage 
(p<0.001; Figure 3). However, while a two-factor model indicated a 
dependence of FS on NP concentration (p<0.001), the pairwise difference 
from the 0% RB was only significant for the 5%NP-RB when aged (p=0.044).

In accordance with the general linear model, there was a detected 
dependence of CFU count on ageing (p=0.005; Figure 4).  However, few 
pairwise comparisons were found to be significant (p>0.05).
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CONCLUSIONS
The potential benefit of including NPs in a dental resin on the antimicrobial 
property was shown. In addition, NP inclusion with 28d ageing resulted in a 
significant increase in FS while not detrimentally impacting the antibacterial 
properties. Future studies will explore surface treatments and/or 
functionalization of the NPs to enhance the bonding with the resinous matrix.

Figure 3. Flexural strength as a function of NP concentration and ageing 
(N=12). Horizontal bars indicate detected difference (p<0.05). 

Figure 4. Antimicrobial testing as a function of NP concentration, ageing, 
and light treatment (N=9). Means that are detectably different are assigned 
different letters (p<0.05). 
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Light

Fresh-
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Figure 5. Comparison of aged vs. fresh disks using digital microscope imaging. 
Aggregation of NPs in both light and dark aged samples are evident when 
compared to fresh samples. The scale bar on the images represents 500 μm. 

1. Dye, B.A., The global burden of oral disease: research and public health 
significance. J Dent Res, 2017. 96(4):361-363.

2. Reis, A.C.M., W.F.M. Regis, and L.K.A. Rodrigues, Scientific evidence in 
antimicrobial photodynamic therapy: An alternative approach for reducing 
cariogenic bacteria. Photodiagnosis Photodyn Ther, 2019. 26:179-189.

3. Sánchez-López, E., Gomes, D., Esteruelas, G., Bonilla, L., Lopez-
Machado, A. L., Galindo, R., Cano, A., Espina, M., Ettcheto, M., Camins, 
A., Silva, A. M., Durazzo, A., Santini, A., Garcia, M. L., & amp; Souto, E. B
. Metal-based nanoparticles as Antimicrobial Agents: An overview. 
Nanomaterials, 2020. 10(2): 292.

Figure 1. Images of disks containing 0-40 wt% metallic NPs. White scale 
and orange scale bars represent 1mm. 
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Fracture Toughness of Conventional, Milled and 3D Printed Denture Bases 
Ravdeep S. Mann * ,  N. Dorin Ruse

Faculty of Dentistry, The University of British Columbia, Vancouver, Canada

MATERIALS & METHODS

CONCLUSIONS
The 3D-printed denture base material had significantly higher KIC, exhibited
crazing, had a higher absorbed energy before fracture and was stable under
ageing conditions, suggesting that it could be more resistant to crack propagation
than the conventional and milled materials.
Milled denture bases showed the least resistance to crack propagation, with the
lowest KIC values both at 7 d and 90 d.
Water storage for 90 d significantly decreased KIC of conventional and milled
materials.
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OBJECTIVES
The aim of this study was to determine fracture toughness (KIC) of a
conventional denture base material, using the notchless triangular prism (NTP)
specimen KIC test, and compare it with that of CAD/CAM and 3D-printed
denture base materials after 7 d and 90 d storage in 37 °C water.

RESULTS
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Material Group KIC (MPa·m1/2)
7 d 90 d

Lucitone 199 (C) 2.09 ± 0.13 b* 1.82 ± 0.19 b*

Lucitone CAD (M) 1.96 ± 0.14 b* 1.59 ± 0.27 c*

Lucitone Print (P) 2.23 ± 0.11 a 2.24 ± 0.17 a
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Material Group
WOF (KJ/m2)

7 d 90 d

Lucitone 199 (C) ~ 2.34 ~ 1.73

Lucitone CAD (M) ~ 2.72 ~ 1.83

Lucitone Digital Print (P) ~ 8.7 ~ 6.29

Weibull Modulus 
(m)

7 d 90 d

C 19.81 11.38

M 17.01 6.58

P 23.94 16.01

12 mm

6 mm

The test assembly was loaded in tension at a crosshead

speed of 0.1 mm/min until crack arrest or failure. The

maximum recorded load (Pmax) was used to calculate KIC.

Sample Preparation & Conditioning

Material Composition (Wt %) Manufacturer

Lucitone 199 Denture base resin  (C)
Powder: Polymethylmethacrylate (90-100 %)

Liquid: Methyl Methacrylate (80-100 %)
Dentsply 

International 

Inc.

Lucitone 199 CAD (M)
Polymer blend
Polymethylmethacrylate >99 Wt. % 

Lucitone Digital Print  (P)
Urethane Methacrylate (40-50 %)

Methacrylate Monomer (40-50 %)
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Where; 
𝑌𝑌𝑚𝑚𝑚𝑚𝑚𝑚
∗ = minimum of the dimensionless

stress intensity factor coefficient (=28)
D = specimen diameter (12 mm);
W = specimen length (10.4 mm)
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Wellbeing, Coping, and Resilience in Oral Health Sciences Education
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METHODS

Online databases (Medline®, PsycInfo, CINAHL, and 
Embase®) were used to identify peer-reviewed studies 
published in English, between the years 2000-2021. The 
inclusion criterion also included was the journal type. The 
protocol included studies published in non-predatory 
journals only. Lastly, the studied phenomena of the 
reviewed papers included those that studied wellbeing, 
wellness, or other positive psychological outcomes such as 
resilience, coping, adaptation, and quality of life (QoL).  The 
population of interest was dental, dental hygiene, and allied 
dental sciences students. The search strategy was 
developed in collaboration with a subject-expert librarian at 
the University of British Columbia’s Library. 

CONCLUSIONS
A growing interest in oral health sciences students’ overall wellbeing is 
evident in the literature.  However, the limitations of the cross-sectional 
design of the reviewed papers call for further longitudinal and 
interventional studies to understand the changes in students’ wellbeing as 
they progress in their studies, and design interventions to promote their 
overall wellbeing.
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OBJECTIVES

Wellbeing is an important and multifaceted construct that has 
gradually gathered attention in oral health sciences education 
literature. 1,2 Traditionally, research has focused on the prevalence 
and the sources of mental health conditions (e.g., stress, 
depression, burnout). 3,4

To date, little has been done to explore positive psychological 
outcomes, such as wellbeing, coping, resilience, and adaptation.  
This scoping review aims to map the available literature on 
wellness in oral health sciences education, including 
characteristics of previous studies, conceptualizations, and main 
findings of relevant studies.

RESULTS
Figure 1 below illustrates the process of assessing the studies 
for eligibility.

Figure 2 below shows the breakdown of papers according to the 
theme they covered. 

The majority of reviewed papers did not provide a guiding 
definition or a theoretical framework of wellbeing as a 
phenomenon. The reviewed studies were mostly cross-sectional, 
and relationships between lower levels of wellbeing and female 
gender identity, presenting as an ethnic minority, and having 
patient care responsibilities were suggested.  Furthermore, the 
relationship between adaptive coping mechanisms, resilience, 
and sense of coherence (SOC) was explored in several studies, 
with results indicating a negative correlation between those 
phenomena and mental health conditions. 
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database searching
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• 19 Papers
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• 23 Papers

Resilience

• 13 Papers

Happiness, Grit, QoL, 
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• 9 Papers



Dentistry Students’ Appraisal of a Preparedness Model for the Provision of Oral Health Care during a pandemic  
Noroozbahari N*, Brondani M

Department of Oral Health Sciences, Faculty of Dentistry, The University of British Columbia, Vancouver, Canada

METHODS
• 3rd and 4th years DMD students in 2021 were asked to 

critically appraise newly developed preparedness 
models (Fig. 1 and 2).

• The appraisal was done via essays with open-ended 
queries pertaining to the models’ use, spatial display 
and clarity with a maximum of 2000 words each, and 
up to 5 references.

• Essays were assessed thematically via coding under 
a qualitative inquiry.

• Thematic analysis took place between March and 
June 2021.

• The two authors coded the essays separately and met 
virtually to discuss any discrepancy for consensus.

CONCLUSIONS
• Overall, the preparedness models were appraised 

as useful by senior undergraduate dental students; 
thematic analysis revealed four major themes 
associated with the models’ spatial representation 
and clarity. 

• Alternative portrayals were suggested, but a 
comprehensive assessment of these models by 
oral health care administrators/staff and patients is 
warranted to better support oral health care 
providers in delivering services during a pandemic. 

The authors are grateful to all the students who submitted their 
thoughtful essays. This study was funded by the 2021 UBC 
Faculty of Dentistry Summer Student Award competition. Ethical 
approval: # H21-01147. The content of this poster is part of a 
manuscript submitted for publication at the Journal of Dental 
Education in January 2022.

BACKGROUND 
• January 1st, 2022: the COVID-19 pandemic has 

led to over 5.4 million deaths and infected more 
than 280 million people worldwide.1

• The pandemic has significantly impacted oral 
health care services.2

• Preparedness is the knowledge and capacities to 
effectively anticipate, respond to, and recover from, 
the impacts of likely, imminent, or current 
hazardous events or conditions.3

• Preparedness models can better guide oral health 
care providers during a pandemic.4

• 111 3rd and 4th year DMD appraised the models 
generating more than 200 pages of text.

• The coding process generated more than 200 codes. 
• 4 themes were identified: ‘streamlined depiction’, 

‘information-based approach’, ‘adaptability to an ever-
changing situation’, and ‘room for improvement’

• Majority of the students appraised the model as being 
useful in fostering information-seeking behaviour

• 4 students suggested alternative portrayals to better 
reflect oral health care during the pandemic

REFERENCES

OBJECTIVES
• To perform an initial appraisal of the usability, 

spatial representation and clarity of a preparedness 
model for the provision of oral health care during 
the COVID-19 pandemic from the perspectives of 
senior undergraduate dental students (DMD) at 
University of British Columbia, Canada. 

Fig. 1 Preparedness Model 1 

Fig. 2 Preparedness Model 2 

RESULTS

1. COVID-19 Coronavirus Pandemic https://www.worldometers.info/coronavirus/
2. Bordea, I., Candrea, S., Sălăgean, T., Pop, I., Lucaciu, O., Ilea, A., Manole, 

M., Băbțan, A., Sirbu, A. & Hanna, R. Impact of COVID-19 Pandemic on 
Healthcare Professionals and Oral Care Operational Services: A Systemic 
Review. Risk Management and Healthcare Policy Volume 14, 453-463 
(2021).

3. The World Health Organization. A strategic framework for emergency 
preparedness. Geneva: World Health Organization; 2016.

4. Brondani, M. & Donnelly, L. A preparedness model for the provision of oral 
health care during unfolding threats: the case of the covid-19 pandemic. BMC 
Oral Health 21, (2021).

“For the model to act as a guide, 
it is important to be systematic so 
that everyone can easily follow 
the instructions step by step [and]
accomplish this by presenting 
each main step or component and 
then consider what each of the 
components involves.” 3rd Y.

“Information that is constantly evolving 
about this pandemic requires us to engage 
in ongoing learning … The model should 
not static because of that.” 3rd Y.

“The colour coding adds 
relevance, different levels of 
importance to better guide 
the steps to be taken”. 4th Y.

“I like the fact that our own personal characteristics, 
values and beliefs influence the way we see and do 
things”. 4th Y.

…it still requires 
concerted effort to 
understand. Without 
any explanatory text, 
many of the assertions 
are presumptions and 
guesses on the model’s 
intentions.” 4th Y

“Oral health care 
should be the center of 
the model highlighting 
specifically a 
threat…to oral health, 
and the other 
components like 
information seeking 
and risk assessments 
would be around it”. 
4th Y.

https://www.worldometers.info/coronavirus/


Prevalence of Incidental Findings in Lateral Cephalograms of Orthodontic Patients
Akash Patel*, Edwin Yen, Bingshuang Zou, David MacDonald

Faculty of Dentistry, The University of British Columbia, Vancouver, Canada

METHODS
A total of 1765 consecutive patients’ pretreatment LC were 
inspected retrospectively. 800 were males and 956 were 
females. The age was restricted to 12-20 years old at the start of 
the orthodontic treatment. The sample consisted of total 2921 
LC of which 1765 LC were pre-treatment and 1156 LC were 
follow-up. All the LC were checked within Romexis- image 
capturing software. Each LC was examined in 3 zones in a 
systematic way: cranium; neck and cervical spine; and 
dentofacial complex. Additionally, size of Sella Turcica was 
also measured in Romexis.

CONCLUSIONS
1. Incidental findings are prevalent on LC radiographs taken for 

orthodontic diagnosis and treatment planning. Thus, careful 
examination of LC beyond area of orthodontic interest is 
very important. 

2. Males are more likely to present with incidental findings 
than females. As far as the individual anomaly is concerned, 
only Occipital Spur was more likely to be present in males 
than in females. 

3. Ponticulus Posticus and Occipital Spur were highest co-
occurring incidental findings in the sample. 

4. All except one follow up LC revealed no additional 
prevalence of incidental findings.

ACKNOWLEDGEMENTS

Supported by Faculty of Dentistry, University of British 
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OBJECTIVES
1.Evaluate the prevalence of incidental findings on the digital 

lateral cephalograms of orthodontic patients of UBC Faculty of 
Dentistry from Feb 24, 2006, to Jan 23, 2020. 

2.Analyze the type of incidental findings in relation to sex.
3.Check co-prevalence of different findings.
4.Compare the data with that of existing literature.
5.Compare the prevalence in sequential LCs taken at pre- and 

post- Treatment.

RESULTS
Overall prevalence of incidental findings was 18.8%. 
Ponticulus Posticus was the most prevalent finding (10.3%) 
followed by bridging of Sella Turcica (4.2%). Sella turcica 
height ranged from 1.1-12.0mm and width ranged from 2.6-
15.8mm. There is statistically significant association between 
incidental findings and sex (chi square statistics 16.315 and 
p<0.05) with males being more likely to present with them. 
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Vertebral fusion Occipital spur

Large sized sella turcica
Small sized sella turcica

Enlarged parietal foramen

INTRODUCTION
Lateral Cephalograms (LC) have been used as part of 
pretreatment records of orthodontic patients for diagnosing and 
treatment planning. Since LC contains many important 
structures beyond the orofacial complex (1), accurate 
examination of these areas is very important even though it may 
not be a part of orthodontic diagnosis. Incidental findings of 
clinical significance are believed to be present very commonly 
on LC (2) (3) (4). Thus, orthodontists are more likely to 
encounter those. 

Ponticulus posticus



Exploring Stressors and Coping Among Dental Students During COVID-19 Pandemic
Ramachandran S1*, Shayanfar M2, Soheilipour S1, Ford N3, Brondani M1

1 Department of Oral Health Sciences, Faculty of Dentistry, UBC; 2 Department of Psychology, Faculty of Science, UBC; 
3 Department of Oral Biological and Medical Sciences, Faculty of Dentistry, UBC

METHODS

OBJECTIVES
The COVID-19 pandemic has caused stress on undergraduate
dental students1,2. While some stress may be protective4,
overwhelming stressors can be detrimental to their mental health5;
coping mechanisms might be employed to deal with stressors6. The
objectives of the present study are two-fold
PART A: A scoping review to identify and discuss the COVID-19
pandemic related stressors impacting dental students’ mental
health.
PART B: A cross-sectional study exploring the coping mechanisms
employed by dental students at the University of British Columbia
(UBC) during the pandemic.

RESULTS

CONCLUSIONS

ACKNOWLEDGEMENTS
Ms. Vanessa Kitchin, Librarian - Medicine and Dentistry, UBC, for her
assistance with conducting the search for scoping review. All the DMD
students at UBC for their participation. The financial support of UBC’s
Faculty of Dentistry to encourage student participation.

REFERENCES
1. Akinkugbe, A. A., Garcia, D. T., Smith, C. S., Brickhouse, T. H., & Mosavel, M. (2020). A
descriptive pilot study of the immediate impacts of COVID‐19 on dental and dental hygiene
students’ readiness and wellness Wiley.
2. Brondani M, Donnelly L. COVID‐19 pandemic: Students’ perspectives on dental geriatric care
and education. Journal of Dental Education 2020, 84(11), 1237-1244
3. Carver, C. S. (1997). You want to measure coping but your protocol's too long: Consider the
brief COPE. International Journal of Behavioral Medicine, 4(1), 92-100.
4. Mahat RN, C, EdD, Ganga. (1998). Stress and coping: Junior baccalaureate nursing students in
clinical settings. Nursing Forum (Hillsdale), 33(1), 11-19.
5. Dhabhar, F. S. (2014). Effects of stress on immune function: The good, the bad, and the
beautiful. Immunologic Research, 58(2), 193-210.
6. Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. New York: Springer.
7. Meyer, B. (2001). Coping with severe mental illness: Relations of the Brief COPE with
symptoms, functioning, and well-being. Journal of Psychopathology and Behavioral Assessment,
23(4), 265–277.

PART A: Many stressors related to the COVID-19 pandemic have been
identified. Contraction of the virus during patient interaction, skill deficit
and virtual learning were some of the major causes of stress for
students across the world.
PART B: The Main cause for stress related to the COVID-19 pandemic
for dental students at UBC is their clinical skills being affected.

Mitigation of COVID-19 related stressors on dental students’ mental
health should continue to be a priority across all dental academic
institutions. Continued efforts should be made to create a supportive
learning environment.

PART A: A systematic search following the Joanna Briggs
Institute’s framework for scoping reviews was conducted on
Embase, Medline, Web of Science, PsycInfo, CINAHL, and ERIC
and a Manual search on Google scholar.
Inclusion criteria:
 Peer reviewed publications from March 2020 until June 22,

2021.
 Studies reporting mental health status of undergraduate dental

students in the context of COVID-19.

PART B: An anonymous survey, distributed among all classes of
UBC undergraduate dental program in September 2021,
consisted of 3 components
• Sociodemographic information;
• A semi-structured question about students’ major stressors;
• Carver’s Brief Cope Inventory (BCI), a 28-item scale.3

Adaptive coping: The sub-scales of planning, positive reframing,
active coping, use of emotional and instrumental support,
acceptance, religion, and humor7.
Maladaptive coping: The subscales of venting, denial,
substance use, behavioral disengagement, self-distraction, and
self-blame7.

Statistical analyses:
• A one-way ANOVA for adaptive and maladaptive coping scores

among different cohorts, ethnic groups, different self-perceived
stressors, religion and living situation.

• Multiple linear regression analyses for adaptive and
maladaptive coping based on the predictors of school year,
ethnic origin, gender, self-perceived stressor, age group, living
situation and religion.

Table 1: Multiple linear regression model of coping and socio-demographic
variables

PART B
• From the 229 eligible students, 182 (79.5%) participated.
• 99 of them (54.4%) were stressed about clinical skill deficit.
• 31 of them (17%) were stressed about contracting SARS-CoV2

during patient interaction
• Emotional support and self-distraction were the most used coping

strategies.
Adaptive coping:
• Statistically significant differences among the four student cohorts

(p= 0.002).
• Significant differences between the 3rd year students and the 1st, 2nd

and the 4th year students (p=0.002, p=0.008, p=0.032 respectively).
Adaptive and maladaptive coping and living situation:
• Mean coping scores differed significantly based on students’ living

situation (p=0.043, p=0.003 respectively).
• Both adaptive and maladaptive coping responses were significantly

higher (p = .034 & p=0.004) among students who lived alone
compared to those living with families/spouses/partners.

Fig 1: PRISMA flow chart for the scoping review

Fig 2: Summary of results from the scoping review

PART A



Flexural Strength and Antibacterial Potential of a 
Photosensitizer-Loaded Dental Resin-Blend

Rezqi Qomi N*, Comeau P, Manso A
Department of Oral Health Sciences, Faculty of Dentistry, The University of British Columbia, Vancouver, Canada

METHODS
A resin blend (RB) consisting of HEMA (14%), TEEGDMA (30%), ethanol (4%),
bisEMA (50%), and a photoinitiator system (2%) was first fabricated. To the RB
0.1, 1.0, or 1.5wt% PS was added. For FS, 25mm-long light-cured beams (Fig 1)
were stored for either 24hr (“fresh”) or 28d (“aged”) in 37°C Milli-Q water before
three-point flexural strength testing according to ISO 10477 protocol (n=14).

Next, for antimicrobial testing light-cured disks (Fig 2) were similarly tested after
24hr (“fresh”) or 28d Milli-Q water storage (“aged”). Disks were incubated with
Streptococcus mutans (S. mutans) for 6hr before treatment (0 or 60s blue light).
Finally, S.mutans were retrieved from the disks with sonication, serially diluted with
PBS, and incubated for 2d on blood agar plate before counting single colonies (3
repeat tests, n=9 total). All data was subjected to a univariate general linear model
and post-hoc Tukey (α=0.05), and is shown in plots as average ± one standard
deviation.

CONCLUSIONS
Experimental resin-blends loaded with natural PS have significant potential to be used in an aPDT approach. While 28d ageing of the PS-RB notably
increased FS, the antimicrobial potential was not compromised. Future work will seek to optimize response to application of light and confirm the
antibacterial results using the current conditions.

ACKNOWLEDGEMENTS
This work was supported by the New Frontier in Research Fund, Government of Canada, (NFRFE-2019-00061); the UBC Dental Biomaterials
Undergraduate Summer Research Award; and the UBC Faculty of Dentistry Start-up funds.

OBJECTIVES
• Dental resin composites are currently the most popular restorative material

used.1 However, early restoration failure is still an issue which is largely
attributed to secondary caries.2

• Dental caries in permanent teeth was described as the most common health
condition according to the Global Burden of Disease 2017.3 However, there is no
existing safe, non-toxic natural approach that offers a more long-lasting
treatment outcome.

• To address this need, our objective was to develop a methacrylate-based
resin-blend (RB) loaded with a natural photosensitizer (PS) which may be
effectively used in an antimicrobial photodynamic therapy (aPDT)-based
approach.

• We hypothesized that the addition of an undisclosed natural PS will improve
antimicrobial properties of the RB without negatively affecting flexural strength
(FS) of the RB specimens.

RESULTS
Ageing of the samples detectably increased the FS (Fig 3) independent of PS concentration (p<0.001). PS concentration had a smaller impact on
FS with 1.5%PS-RB detectably lower than 0% (p<0.001) and 0.1%PS-RB (p=0.012) for fresh specimens, and 1.0%PS-RB lower than 0% (p<0.001)
for aged specimens. Meanwhile, a two factor model revealed significant dependence on ageing (p<0.001), no significant pairwise dependence of
CFU count (Fig 4) on PS concentration, ageing, or application of light was detected (p>0.05).
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3. World Health Organization. (n.d.). Oral Health. World Health Organization. Retrieved January 3, 2022, from https://www.who.int/news-room/fact-
sheets/detail/oral-health

Fresh 
Disks

Aged 
Disks

0% PS 0.1% PS 1% PS 1.5% PS

Fig 2. Digital microscope images of the light-cured disks used for antimicrobial
testing (scale bar represents 500μm). Aggregation of PS was observed in the
aged disks compared to fresh samples across all concentrations.

Fig 1. Digital microscope images of the FS 
beams as a function of PS concentration.  

Scale bar represents 500μm. 

Fig 3. Flexural strength as a function of PS concentration and ageing.
Horizontal bars indicate significance (p<0.05).
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Fig 4. Antimicrobial CFU count as a function of PS concentration, ageing, and
light treatment. Means that are detectably different are assigned different letters
(p<0.05).
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Tanshinones

Salvia miltiorrhiza-derived Inhibitor Evaluation Against 3CL Main Protease of SARS-CoV-2
Dipon Saha, Preety Panwar, Tirosh Shapiro*, Francois Jean*, Dieter Brömme

Faculty of Dentistry, * Department of Microbiology and Immunology,  The University of British Columbia, Vancouver, Canada

METHODS
Recombinant SARS-CoV-2 3CLMpro was expressed in E. coli and its activity was determined using
a fluorescence-based substrate assay. MCA-AVLQSGFR{LYS(Dnp)}RR was used as substrate.
Enzyme Concentration 100 nM. Thirty-one tanshinones were evaluated for their inhibitory activity
and IC50 values were determined for the most potent compounds. Molecular docking was used to
predict potential binding sites of the most potent compounds, and selected compounds were
evaluated in a SARS-CoV-2 cell infection assay.

CONCLUSIONS

ACKNOWLEDGEMENTS

OBJECTIVES
The dimeric SARS-CoV-2 cysteine protease 3CLMpro is a drug target for the development of
antiviral therapies. Very recently, an active site-directed inhibitor proved efficacious in a clinical
trial to treat COVID-19 patients. Ectosteric inhibitors acting by disrupting protein-protein
interactions have not yet been widely studied as 3CLMpro inhibitors. We have previously shown
that tanshinones can prevent oligomerization and the activity of other proteases¹. Therefore, I
have screened tanshinones as potential 3CLMpro inhibitors in protease assays, by molecular
docking, and virus infection assays².
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25

37

50

M 1

1 µM = 264.99 RFU

RFU to Substrates conversion 

f)                                                          g)                                                               

0

50

100

150

0 24 48 72 120 144Pe
rc

en
ta

ge
 A

ct
iv

ity

Hours
0

50

100

150

0 48 72 96 120 168Pe
rc

en
ta

ge
 A

ct
iv

ity

Hours

0

20

40

60

80

100

120

0 2 4 7 10

Pe
rc

en
ta

ge
 A

ct
iv

ity

Percentage of DMSO
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Effect of Natural Tanshinones on 3CLMpro Activity

3. Screening of Tanshinones against SARS-Cov-2 3CLMpro

a)                                                                                                                          

b) c)

4. Molecular Docking of Tanshinones against 3CLMpro

• Out of 31 tanshinones, T06 and T29 proved the most potent compounds in enzyme 

activity assays with IC50 values of 17.4 ± 3 and 10.8 ± 0.6 µM, respectively.  

• Molecular docking predicted distal binding from the active site for these inhibitors 

in the vicinity of the dimerization site.  

• T06 demonstrated an IC50 value of 20 µM in the viral infection assay.  Other non-

3CLMpro inhibiting tanshinones were more potent in this assay, indicating alternative 

molecular targets in the SARS-CoV-2 proteome (data not shown).

Supported by the Canadian Institutes of Health Research (CIHR) and Natural Sciences 
and Engineering Research Council of Canada (NSERC).  The 3CLMpro plasmid was a 
generously provided by Prof. Overall. 
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2.b) Standard curve was generated to convert the relative fluorescence unit (RFU) to the amount of the

cleaved substrate (nM) such that kcat can be calculated.

2.c) The enzymatic activity of the SARS-CoV-2 3CLMpro was characterized by measuring

the Km and Vmax values. Curve fitting with Hill equation gave the best-fit values of Km and Vmax as 4.7 ± 0.7 µM

and 0.08 µMs-1, respectively. To generate the graph Originlab software has been used.

2.d) High amount of salt is detrimental for this enzyme.

2.e) pH profile of SARS-COV2 3CLMpro activity. It was found that 3CLMpro displays the highest activity at pH

7.5. pKa and pKb for 3CLMpro are 5.9 ± 0.1 & 8.9 ± 0.1 respectively.

2.f,g) The stability of 3CLMpro at room temperature as well as in 40C was followed for almost one week and

activity of the enzyme showed high stability.

2.h) To check effect of DMSO on the enzyme, various amounts of DMSO had been added to the enzyme

reaction. Enzyme was stable upto 4 % of DMSO and declined at higher concentartions.

2.i) 3CLMpro shows linear activity dependency rfom its enxyme concentration

3.a) With the established FRET assay condition, tanshinones were screened against 3CLMpro to identify

potential inhibitors. All compounds were tested at 50 µM concentration. Two inhibitors showed more than 70%

inhibition against Mpro at 50 µM (Fig. 3.A; indicated in red).

3.b,c) IC50 values for these two inhibitors were determined.

Docking of T06 & T29 with SARS-CoV-2 3CLMpro indicates binding of inhibitors at the

dimer interface.

5. Effect of tanshinones against SARS-COV-2 in cell assay

SARS-CoV-2 inhibition assay was conducted in Caco2 cell line in the prescence of 
various tanshinones.  In this assay, T06 and T30 has IC50 values 20.1  and 6.7 µM, 
respectively.

2. Expression & Characterization of 3CLMpro

a) b) c)

Kinetic Analysis of 3CL-Mpro
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Is Personal Protective Equipment Enough against Covid-19 in Dental Settings?

METHODS I
 A brief literature search on Medline (via PubMed) was 

conducted on June 16, 2021, for publications pertaining to 
transmission routes of COVID-19 in OHCSs, clinical data 
on infection rates, proposed preventive measures, and 
levels of compliance with the protocols. 

 The search terms included: Dentistry, COVID-19, SARS-
CoV-2, Personal Protective Equipment, Infection Control, 
Protocols, Guidelines.

CONCLUSIONS
 PPE alone might not be sufficient to fully prevent the 

transmission of COVID-19 in OHCSs. 
 Compliance with airborne infection prevention protocols 

along with the use of PPE should be the goal. 
 We suggest these new protocols are probably here to stay 

with the dental profession long after the COVID-19 
pandemic.

 As airborne pathogens will continue to emerge, oral health 
care providers and their staff should avoid unnecessary 
aerosol generating procedures, maintain strict hand and 
respiratory hygiene, adhere to disinfection protocols, 
facilitate air circulation and filtration and comply with 
advanced PPE when needed. 
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BACKGROUND
SARS-CoV-2 transmission rate in oral healthcare settings 

(OHCSs) is lower than expected despite the potentially 
high risks of infection via aerosols and saliva droplets.1

Universal infection control measures and personal 
protective equipment (PPE), as routinely part of OHCSs 
since the HIV/AIDS era,2 and heightened airborne infection 
prevention protocols now in place might result in such 
lower transmission rates.3

There is no minimum level of preventive measures 
completely effective against COVID-19 transmission in 
OHCSs; thus, maximum precaution is recommended.4

Many OHCSs seemed to still rely solely on PPE.5

RESULTS
 After applying the limits and excluding the duplicates, 152 

publications were identified. 
 After eliminating those outside the scope of this review, 77 

publications about the OHCSs and COVID-19 in at least 
10 different countries were reviewed. 

 These 77 publications included 36 discussing preventive 
measures taken to mitigate SARS-CoV-2 infections in 
specific OHCSs, 20 reporting on the SARS-CoV-2 infection 
rates among the professionals, and 21 experimenting and 
comparing the clinical effectiveness of specific measures 
against SARS-CoV-2 transmission.

 The cumulative infection rate for U.S. dentists is 2.6%. 1

 The evidence suggests the transmission of SARS-CoV-2 
in dental settings is extremely low only when the measures 
proposed by the World Health Organization are in place on 
top of regular PPE, including high-speed suction units and 
adequate ventilation.
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OBJECTIVE
To critically evaluate the evidence behind the low SARS-

CoV-2 transmission in OHCSs.

METHODS II
 Only full-text in English, focusing on SARS-CoV-2 

transmission or infection control in OHCSs were included.
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Characterization of Deformed or Separated XP Retreatment Instruments After 
Clinical Use – A Multicenter Experience

Kiarash Shabehpour, He Liu, Zhejun Wang, Tyler Sobotkiewicz, Sang Won Kwak, Markus Haapasalo, N Dorin Ruse, Jeffrey M. Coil, Franklin R. Tay, Ya Shen
Faculty of Dentistry, The University of British Columbia, Vancouver, Canada

METHODS
A total of 92 XPS and 20 XPF-R instruments with structural deformations or 
separation, were collected from four endodontic clinics over 20 months. Each 
file was individually numbered, photographed 5-8 times using a digital camera 
mounted on a dental operating microscope at 2.5-12.5x magnification and 
then bagged. The types of defects and their relative locations were recorded. 
The lateral and fractured surfaces of the separated instruments were then 
examined with SEM. At the end, differential scanning calorimetry was used to 
investigate the thermal behavior of unused and fractured files.

CONCLUSIONS
The fracture modes of XPS and XPF-R differed in the files showing 
deformation after use. Torsional failure was more prevalent in XPS and 
cyclic fatigue more prevalent in XPF-R files. Among the investigated 
instruments, XPF-R were more likely to separate without warning, whereas 
XPS frequently exhibited plastic deformation, which could act as a 
prefracture forewarning sign during retreatment.
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OBJECTIVES
The aim of the present study was to characterize the defects that developed 
in XP-endo (FKG Dentaire, La Chaux-de-Fonds, Switzerland) instruments 
after they were used by endodontists for clinical retreatment according to 
manufacturers recommendations . The null hypotheses to be tested were: 
1) there is no difference in the type of defects between the XP-endo Shaper 
and XP-endo Finisher R instruments collected from 4 specialty clinics after 
clinical retreatment of molars; and 2) there is no difference in  the  
metallurgical properties between new XP-endo Shaper and XP-endo 
Finisher R  instruments, and  those deformed/separated instruments that 
had been used once for retreatment.

RESULTS
Of the 112 examined instruments, 77 (84 %) XPS and 4 (20 %) XPF-R had an 
area of structural change but stayed intact, while 15 (16 %) XPS and 16 (80 
%) XPF-R were fractured. All XPF-R that were deformed but unfractured 
showed unwinding close to the coronal end of the flute. The location of the 
fractures in XPS and XPF-R was often close to the coronal end of the flutes or 
the expanding segments of the files. Most of the XPS fractures were due to 
torsional failure (67 %), while XPF-R failed predominantly due to cyclic fatigue 
(81 %).The austenite-finish temperature of XPF-R (40 °C) was higher than that 
of XPS (35 °C). Both XPS and XPF-R exhibited 2-stage phase 
transformations. REFERENCES
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Parent Perspectives After the Use of Silver Diamine Fluoride
Simran Sidhu*, Marilyn Blondahl, Kavita Mathu-Muju
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METHODS
- Parents of 14 children who had SDF treatment

were invited to participate
- A 17-question, semi-structured, open-ended

questionnaire was used to guide the interview
process

- Interview guide was developed based on post-
SDF esthetics, parental distress, post-SDF
function of teeth and use of before-and-after
photographs (BAP) in informed consent
process.

- Vignettes provided to accompany questions to
enhance communication and validity

- Themes were coded during content analysis to
identify emerging themes, and illustrative
quotes selected to demonstrate majority views.

CONCLUSIONS
- Parents of children with dental disease are 

amenable to use of minimally invasive caries 
management in primary dentition with SDF

- Parents prioritize management of children’s 
oral health over unesthetic color changes, 
including primary anterior teeth

- Use of BAP is recommended as part of the  
informed consent process to prepare parents 
and children for color changes resultant from 
SDF use
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OBJECTIVES
- To explore the perspectives of parents whose

children had active carious lesions in the
primary dentition managed with the use of
silver diamine fluoride (SDF)

RESULTS
11 families interviewed - all were immigrants to 
Canada, did not speak English primarily at home

1. Parents had a neutral opinion of colour 
change in anterior and posterior primary teeth

2. Parental distress due to presence of active 
dental disease in children was alleviated after 
SDF application 

3. Parents favoured minimally invasive dentistry

4.   All parents found BAP beneficial in deciding   
whether to accept SDF for children

REFERENCES
Almarwarn, M. et al. (2021). Parental acceptance for the use of SDF on their special health care-needs child’s primary 
and permanent teeth. Clinical, cosmetic and investigational dentistry. 

Fung et al (2013). Arresting Early childhood caries with silver diamine fluoride – a literature review. Oral hygiene and 
health

Burgess, J. & Vaghela, P. (2018). Silver Diamine Fluoride: a successful anticarious solution with limits 

INTRODUCTION
- Early childhood caries remains a prevalent

disease in early childhood
- Silver diamine fluoride (SDF) is a minimally

invasive, effective and affordable treatment for
arresting and preventing dental caries

- SDF is not a primary method of arresting caries
– one reason is esthetic drawbacks

- Few studies are published evaluating parental
opinions of color change in their children after
SDF application

RESULTS (CONT.)

“When they fall 
out they are not 

going to be 
black so it’s fine”

“They are kids, 
so they are not 
even aware of 

that”

“When you have 
a kid and you 

get the kid sick, 
it’s tough” 

“That makes me 
feel good that 

the cavity will be 
gone” 

“Drilling a 5-year 
old’s teeth is not 

a good idea” 

“To come to the 
dentist and 
cooperate is 

easier with SDF”

“Very important 
for parents 

before deciding 
if they will do 

the SDF”

Before (above) and after (below) photos of SDF
provided in UBC Consent Form
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OBJECTIVES
Zirconia restorations have gained popularity due to their excellent mechanical
properties, optimal biocompatibility, proper marginal fit, ease of fabrication by
using computer-aided design and computer-aided manufacturing (CAD-CAM)
systems, mild antagonist wear, and acceptable esthetic results.1-3 High-
translucency zirconia ceramics have been used for monolithic restorations
because of their tooth-like colour, translucency, and strength.3,4 The stability of
an esthetic outcome over time is also crucial in a dynamic environment such
as the oral cavity;5,6 however, the colour stability of cemented high-
translucency zirconia restorations with respect to different clinical and
laboratory fabrication processes has been questioned.7-10

The long-term colour stability of zirconia restorations when being exposed to
different liquids in the mouth is unclear. The colour stability of zirconia may be
linked to the surface treatment protocol used and the restoration surface
region. Thus, we hypothesized that the surface treatment protocol and the
restoration surface region can affect the colour stability of aged high-
translucency monolithic zirconia. The aim of this in vitro study was to assess
the effects of surface treatment and surface region on the colour stability of
high-translucency monolithic zirconia following coffee thermocycling.

RESULTS
Mean ΔE00 values ranged between 0.72 and 1.26. The surface treatment
significantly affected the ΔE00 (p=.005); however, the surface region (p=.499)
and the interaction of surface treatment and surface region (p=.998) did not
affect the ΔE00. The mean ΔE00 values were less than 0.8 for the group G,
but greater than 0.8 and less than 1.8 for the groups A and P.
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Thirty high-translucency monolithic zirconia disk specimens (Ø10×0.5
mm) were randomly assigned to 3 studied groups using a random
number generator (Microsoft Excel; Microsoft Corp) based on the surface
treatment applied: adjusting (A), polishing (P), and glazing (G). A CAD-
CAM system (CORiTEC 250i; imes-icore GmbH) was used to mill high
translucent zirconia blanks (DD cubeX2; Dental Direkt) and fabricate
zirconia disks.
Flat outer                                                                                                                   Hollow inner
side of                                                                                                                      side of
zirconia                                                                                                                     zirconia

disk                                                                                                                        disk

After applying the surface treatments, the zirconia disks were cemented
to resin backgrounds using an A2 shade, dual-polymerized resin cement.

Zirconia-cement-composite resin                                   
specimen

CIELab values (L*: lightness; a*: redness-greenness; b*: yellowness-
blueness) were measured with a precise, accurate, dental
spectrophotometer (SpectroShade Micro; MHT Optic Research AG) in
the central and marginal regions of the zirconia surface of the specimens.

Color measuring 
device 

Color measurement of specimens   
After baseline color measurements, the specimens were given 10,000
thermocycles in the coffee solution (Single-Origin Colombia; Starbucks)
between 5 °C and 55 °C with a transfer time of 10 seconds and a dwell
time of 30 seconds.

Coffee 
thermocycling

The specimens were cleaned with a toothbrush and toothpaste 10 times
circumferentially under running water after thermocycling. Then, final
color measurements were performed on the specimens. The difference
between the specimen’s baseline color and its color after coffee
thermocycling was calculated from the ΔE00 color difference formula:
CIEDE2000={[∆Lʹ/(kLSL)]2+[∆Cʹ/(kCSC)]2+[∆Hʹ/(kHSH)]2+RT[(∆Cʹ/kCSC)]×[∆H
ʹ/(kHSH)] }1/2  .
The results of the Kolmogorov-Smirnov test indicated the normal
distribution of data (p>.05). Repeated measures of ANOVA was used to
assess the effects of surface treatment (A, P, G), zirconia surface region
(central, marginal), and their interaction on the ΔE00. Pairwise
comparisons of the studied groups were carried out with the Bonferroni
test. The ΔE00 values were compared with perceptibility (ΔE00 =0.8) and
acceptability (ΔE00 =1.8) thresholds (α=.05).

METHODS
1

Specimens Preparation 

2
Intervention: Surface Treatment: Adjusting (A), Polishing 

(P), Glazing (G); Surface Region: Central, Marginal

3
Baseline Color Measurements
(Spectrophotometry)

4
Coffee Thermocycling

5
Final Color Measurements
(Spectrophotometry)

6
Color Difference Calculation from CIEDE2000 Formula 

(ΔE00) (For each specimen)

Comparing ΔE00 color difference values with visual thresholds 
to determine the visibility of color changes  

CONCLUSIONS
Within the limitations of this study, the subsequent conclusions were drawn:
1. The surface treatment protocol can affect the color stability of aged
zirconia but the surface region cannot.
2. Among the three surface treatments tested, glazing offers imperceptible
color changes thus providing the best color stability for high-translucency
monolithic zirconia following coffee thermocycling.

Acceptability threshold

Perceptibility threshold

Means and standard deviations of ΔE00 color difference values 
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Calcified carotid artery atheroma (CCAA) can be identified incidentally on 
standard dental panoramic radiographs (DPRs)[7][8][9]. In 2012 a team of 
Canadian and American radiologists set out guidance to dentists in the diagnosis 
and management of calcified carotid artery atheromas [5][6]. Guidelines specify 
that documented carotid artery disease is a medication-indicated condition, as 
these individuals are at elevated risk of future cardiovascular events[1]. We 
sought to determine the prevalence of CCAA on routine PAN and establish the 
proportion of patients in whom CCAA on DPR would represent a new statin-
indicated condition 

In this consecutive case study, we screened subjects aged ≥30 with a PAN 
from May 2019 to April 2021 from the UBC Dental Clinic. Patient charts 
were reviewed for existing statin-indicated conditions as outlined by the 
Canadian Cardiovascular Society 2021 Guidelines. Additionally, DPR’s for 
each subject were evaluated for the presence and characteristics of CCAA 
[2] [4] [5][6][7][8][9]. We then examined the prevalence of subjects with 
CCAA on DPR.

Out of a total of 410 subjects with a DPR, 182 were female ( 44%) and  227 (55%) 
were male. 37 were excluded for lack of documented medical history. The mean 
age was 60.2±16.5 years. Of the remaining 373 subjects, only 192 (51%) were 
diagnostic for evaluation of CCAA. 
1. Of the 192 subjects, there were 41 (21%) individuals with evidence of CCAA on 

DPRs (Fig 3.)
2. The location for 30 subjects (73%) was below and behind the hyoid bone. 

15(36%) had CCAAs present bilaterally. 
3. Additionally, only 3 (13%) out of 41 were diagnosed by the student dentists. 
4. Among 41 patients with CCAAs, 19 (47%) patients had a pre-existing condition 

and 22 (53%) did not report any pre-existing condition (Fig 4.) 
5. 8 (19%) were already on lipid-lowering therapy for a pre-existing condition and 

9(22%) were not on lipid-lowering therapy but had a pre-existing condition that 
would have warranted treatment. Remaining 24 patients (58%) were not on 
lipid-lowering therapy and did not have a pre-existing condition (Fig 5.)

Systematic reporting of CCAA on DPRs can identify a new statin-indicated 
condition in a significant proportion of dental patients. Dentists should be 
properly trained to identify CCAAs when diagnostic quality allows 
identification. This study demonstrates a significant number of patients with 
untreated atherosclerosis that may benefit from risk-modifying treatment [3]. 
This project will lay the foundation for future work examining the impact of 
normalized shared care pathways between dentists and physicians

We thank UBC Faculty of Dentistry. Authors report no conflict of interest

21%

79%

Prevalence of CCAA on DPR

CCAA +
CCAA -

Fig. 2. Identification of calcified carotid artery atheroma (CCAA) in dental 
panoramic radiographs. With Permission: MacDonald D (ed) Oral & Maxillofacial 
radiology; A diagnostic Approach. (2ndEdn) Wiley Blackwell. 2020. P No. (398)

Fig 1. Schematic diagram of all sites of calcification in the neck that could cause 
radiopacities on DPRS. With Permission: MacDonald D (ed) Oral & Maxillofacial 
radiology; A diagnostic Approach. (2ndEdn) Wiley Blackwell. 2020. P No. (388)

Fig 3. Pie chart for prevalence of CCAA on DPR Fig 4. Pie chart for patients with pre-existing 
condition 
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Effect of Manipulation of Leucocyte-Platelet Rich Fibrin on Membrane Quality
Wintermute R*, Kobayashi S, Koivisto L, Tarzemany R, Hӓkkinen L, Larjava H
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METHODS
Blood samples were collected from 17 healthy individuals into 
plain glass vacuum tubes, standardized to 10 ml of blood, followed 
by immediate centrifugation (T-0) or after 1-, 2-, 4-, and 6-minute 
storage at room temperature. The MEDIFUGE CGF centrifuge 
(Silfradent, Italy) was used according to manufacturer guidelines6.
L-PRF was isolated from each sample and size measured by 
weighing with a precision balance.
Samples from T-0 and T-6 from 11 healthy individuals were each 
incubated 48 hours in cell culture medium (DMEM) at 37°, 
followed by removal of any solids by centrifugation at 1000 rpm for 
3 minutes then filtration (0. 22 µm pore size), to create L-PRF 
releaseate. Protein content in the releaseate samples was 
standardized to 5 mg/ml.
Human gingival fibroblasts were incubated 48 hours with L-PRF 
releaseate, followed by RNA isolation and reverse 
transcription quantitative real-time polymerase chain reaction (RT-
qPCR) to measure expression of select genes (MMP-1, MMP-3, 
Collagen1, VEGF-A, FGF-2, IL-6, and IL-8).
Three additional pairs of membranes from T-0 and T-6 were fixed, 
sectioned, and stained with DAPI (4′,6-diamidino-2-phenylindole) 
to visualize nuclei of leucocytes. Cell counts of 18 sections (3 per 
time point per sample) were compared. A set of sections were 
immunostained to visualize fibronectin-fibrin matrix in order to 
visualize the cells and the matrix of the membranes.
Differences in mean mass of each group was compared with 
repeated measures ANOVA. Differences in mean protein 
concentration of T-0 and T-6 L-PRF membranes, effects on gene 
expression, and cell count were compared with paired sample t-
test.

CONCLUSIONS
Longer elapsed time between blood collection and centrifugation generally 
resulted in smaller L-PRF membranes that had a reduced effect on 
gingival fibroblast gene expression, with significant individual variation. 
Storing blood for six minutes before centrifugation seems to lower the 
biological effect of the L-PRF membranes. Thus, immediate centrifugation 
(within one minute of collection) appears to result in optimal quantitative 
and qualitative properties of L-PRF for clinical use. 
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OBJECTIVES
Leucocyte and platelet rich fibrin (L-PRF) is a membrane 
containing fibrin matrix with platelets and leucocytes made via 
centrifugation of blood, used for wound healing applications in 
clinical practice1,2,3.
When blood is collected in glass tubes, coagulation is initiated4. 
Existing literature suggests that the blood for L-PRF be centrifuged 
as soon as possible after collection to maximize membrane size 
and quantity of cells in the fibrin matrix2, but no evidence-based 
consensus exists regarding time elapsed between collection and 
centrifugation.
L-PRF and its releaseate (liquid obtained after incubating L-PRF in 
a cell culture medium) have been shown to regulate wound 
healing related gene expression in gingival fibroblasts, in a protein 
concentration-dependent fashion5.
We hypothesized that greater elapsed time between blood 
collection and centrifugation would be associated with smaller L-
PRF membranes and altered expression of wound healing related 
genes in L-PRF-stimulated gingival fibroblasts. 

RESULTS
Immediate centrifugation resulted in the largest membrane for each participant (Fig. 1). There was large individual 
variation in membrane sizes. The range of masses for T-0 membranes was 1.252 g to 2.322 g and for T-6 
membranes 0.570 g to 1.858 g. T-6 membranes were typically the smallest in size, being on average 26% smaller 
than T-0 membranes. The difference between T-0 and T-6 membranes masses was significant (p < 0.001).

The mean protein concentrations of the T-0 and T-6 membranes were 21.2 mg/ml (range: 12.98 mg/ml to 30.16 
mg/ml) and 16.9 mg/ml (range: 5.65 mg/ml to 28.04 mg/ml) respectively, and this difference was significant (p = 
0.001). 
Membrane mass and protein concentration were positively correlated (r = 0.64).
The fibroblast gene expression response varied depending on the gene and was stronger with the T-0 releaseates
compared to the T-6 releaseates (Fig. 2). There was significant variation in response to individual L-PRF 
releaseates. 
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The quantity of leucocytes in the T-0 samples averaged 3377 cells/µm2, 
whereas the T-6 had an average of 1321 cells/µm2; this difference was 
significant (p = 0.01; Fig. 3). 

Figure 2. (A)-(F) Relative expression of select fibroblast genes (FGF-2, IL-6, IL-8, MMP-1, MMP-3, VEGF-A) 
after incubation with L-PRF releasates, with protein content standardized to 5 mg/ml, from T-0 and T-6 
compared to baseline (medium only). Differences between T-0 and T-6 results were significant for genes 
FGF-2, MMP-1, VEGF-A (p < 0.001***), and MMP-3 (p < 0.05*).

Figure 3. (A) Quantity of leucocytes in sections of L-PRF membranes from T-0 
and T-6, with a significant difference (p = 0.01). (B) Section of representative T-
0 and T-6 membranes, DAPI stained to visualize leucocyte nuclei (blue) for cell 
counting and fibronectin immunostaining (green) to represent visually the 
fibrin-fibronectin matrix of the membranes .

Figure 1. Mean mass of L-PRF membranes from 
healthy volunteers made via centrifugation 
immediately following collection and following storage 
for set timepoints in minutes. Differences between T-
0 and all other timepoints were significant  (p ≤ 
0.001); additionally, differences between T-1 and each 
of T-4 and T-6 were significant (p = 0.001).
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METHODS

OBJECTIVE
To explore the expression of E-cadherin and beta-catenin in OED and to 
determine if these expression patterns predict malignant progression.
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INTRODUCTION
• The loss of E-cadherin, a cell-surface protein involved in epithelial cell-cell 

adhesion, is a hallmark feature of epithelial-mesenchymal transition.1,2

• E-cadherin may contribute to malignant progression via beta-catenin 
signaling through the Wnt pathway.3

• E-cadherin and beta-catenin expression is altered from normal oral mucosa, 
oral epithelial dysplasia (OED), to oral squamous cell carcinoma, but there 
is no longitudinal research on their role as predictors in malignant 
progression.4

Samples selected from:
Oral Cancer Prediction Longitudinal Study

• Low-grade OED (mild or moderate)
• No history of oral cancer

• Minimum 5 years of follow-up for non-progressors
Inclusion criteria

CONCLUSION
Early results suggest membranous beta-catenin expression may be less in 
dysplasias that progressed. This research hopes to potentially aid in the 
intervention of oral lesions at risk of cancer.

Progressors

Progressed to 
severe OED, 

carcinoma in situ, or 
squamous cell 

carcinoma
n = 28

Non-progressors
No 

progression
n = 56

Case-control study
1 progressor: 2 non-progressors

E-Cadherin and Beta-Catenin Expression in Oral Dysplasia
Yim I*1,2, Lin I1,2, Rock L2,3,4, Zhang L1,2,5, Rosin M2,6, Laronde D1,2
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All 
(%)a

No 
progression 

(%)b

Progression* 
(%)b

p-value

Total 84 56 (67) 28 (33)
Length of follow-upc:

median months 
(range)

77 
(7 - 229)

85.5
(61 - 229)

43.5
(7 - 139) <0.001f

Age at diagnosis:
mean (in years ± SD) 58.3 ± 11.7 59.4 ± 11.1 56.1 ± 12.8 0.22g

Sex 
Male 47 (56) 29 (62) 18 (48)

0.28h
Female 37 (44) 27 (73) 10 (27)

Smoking historyd

Never 21 (25) 10 (48) 11 (52)
0.03h

Ever 63 (75) 46 (73) 17 (27)
Risk of lesion sitee

Low risk 31 (37) 18 (58) 13 (42)
0.20h

High risk 53 (63) 38 (72) 15 (28)
Grade of dysplasia

Mild 40 (48) 31 (78) 9 (22)
0.05h

Moderate 44 (52) 25 (57) 19 (43)
*Progression = progression to severe OED, carcinoma in situ, or squamous cell carcinoma
aTotal percentage reported
bValues = number (row %) unless otherwise indicated
cMonths to last follow-up or progression, whichever occurred first
dNever smoker < 100 cigarettes in lifetime; ever smoker ≥ 100 cigarettes in lifetime
eHigh risk = floor of mouth, soft palate, and tongue; low risk = all other sites of oral mucosa
fMann-Whitney U Test was used 
gIndependent Samples T-test was used 
hChi-squared test was used
All statistical tests were 2 tailed

3
Immunohistochemistry (IHC)

(using antibodies to detect the location of antigens and proteins)

Used formalin-fixed paraffin-embedded tissue samples
• Assessed for: 

• E-cadherin expression in the cell membrane
• Beta-catenin expression in the cell membrane, cytoplasm, and 

nucleus

Table 1. Comparison of non-progressors and progressors based on 
demographic, risk habit, and clinical information 

RESULTS
Figure 1. E-cadherin and beta-catenin location and interaction in the cell.

IHC has been completed on 20 samples to date, which show a trend toward 
decreased membranous beta-catenin in progressors compared to non-
progressors (p=0.051). 

IHC for additional samples will be performed to assess for cytoplasmic and 
nuclear beta-catenin expression, and to compare expression patterns between 
OED that progressed and OED that did not to determine prediction of malignant 
progression.

Figure 2. Membranous E-cadherin 
expression (brown stain) in OED that did 
not progress.

Figure 3. Membranous E-cadherin 
expression (brown stain) in OED that 
progressed.

Figure 4. Membranous beta-catenin 
expression (brown stain) in OED that did not 
progress.

Figure 5. Decreased membranous beta-
catenin expression (brown stain) in OED that 
progressed.

RESULTS (continued)
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