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"Reducing Fibroblast Persistence in Pulmonary Fibrosis as a 
Mechanism of Resolution”
Dr. Redente is an associate professor at National Jewish Health, Division of Cell 
Biology, Department of Pediatrics. She is a native to Colorado, though she spent 
some time in Texas while receiving her undergraduate degree in biology from Baylor 
University. She returned to Colorado to complete her PhD in molecular toxicology 
from the University of Colorado before beginning her post-doctoral work at National 
Jewish Health. 

Dr. Redente’s research focuses on the development of injury and repair of the lung, 
specifically how it relates to fibroblast cell phenotypes in pulmonary fibrosis. She is 
working to develop a resolving process in fibrotic lungs by targeting pro-fibrotic fibro-
blasts to have a reduced pro-fibrotic phenotype and to undergo apoptosis followed 
by normal regeneration of the alveolar epithelium.

Her focus is on understanding the role of Bcl-2 in non-resolving fibrosis animal mod-
els and in human fibrotic diseases. The pursuit of these questions derives from her 
training in molecular toxicology and seeks to understand cell death mechanisms and 
the effects of therapeutic interventions on cell populations. 

It is also her goal to develop models of fibrosis that better recapitulate the histo-
pathologic characteristics of human pulmonary fibrosis as well as its progressive and 
non-resolving nature by using repetitive injury and innovative analysis by microCT, 
novel flow cytometry strategies and RNA sequencing.  
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#1 Antibiotic Prescribing Patterns for  
Pediatric Dental Patients that Present to  
the Emergency Department for Non- 
Traumatic Dental Conditions: Provider Type 

Lauren Larson and Ashley Dirksen 
Faculty mentor: Dr. Sarah Lowman 

#2 Determining Inflammatory Cell Profile 
Post-Extraction

Jessica Arland 
Faculty mentor: Dr. Amy Killeen

#3 Artifact Generated by Stainless Steel 
Crowns and Preformed Zirconia Crowns  
on CBCT Images

Landon Koth
Faculty mentors: Drs. Claire Koukol and  
Sung Kim

#4 Using Standardized Patient Experiences 
to Evaluate the Impact of Teaching Modality 
on Health Literacy Awareness in Dental  
Students

Emma Baller and Wendy Zhao
Faculty mentor: Dr. Shayla Yoachim

#5 Understanding the Sexual and Gender  
Minority Population: D4 Student Attitudes 
and Assessments of Dental School Curricula

Yumi Liu and Alex Becker
Faculty mentor: Dr. Sarah Lowman

#6 The Effectiveness of a Prototype  
Endodontic Access Bur at Conserving Tooth 
Structure in Calcified Pulp

Gunner Brantley and Dillon Arens
Faculty mentor: Dr. Gregory Bennett

D3 Presenters

#7 Contemporary Analysis of Dental Techni-
cian’s Perception of Crown Workflow Errors 
and Omissions from Dentist to Laboratory:  
A Pilot Survey

Bryce Byman and Nate Heimann
Faculty mentor: Dr. Julie Marshall

#8 Application of E-learning on Clinical  
Application of Dental Injection Anatomy 

Nathan Canarsky and Katie Ingram 
Faculty mentor: Dr. Shayla Yoachim 

#9 Single Use Disposable Waste Generation 
at UNMC College of Dentistry

Molly Cornelius and Abby Kautzman
Faculty mentor: Dr. Merlyn Vogt

#10 Effects of Post Processing Solvent Type 
on Accuracy of 3D Printed Models

Hannah Dickey and Sven Gartner
Faculty mentor: Dr. Amanda Ribeiro Wobido

#11 Effect of wall thickness of 3D-printed 
models on resisting deformation from  
thermal forming In-Office Aligners

Tia DiGiovanni and Jace Hanisch
Faculty mentor: Dr. Gregory Bennett 

#12 Would current dentists still choose  
dentistry if it meant they had to pay today’s 
tuition? 

Tyler Houwman and Erika Etzelmiller 
Faculty mentor: Dr. Merlyn Vogt

#13 The Effect of WYDENT and Dentists in 
Wyoming

Preston Hunt and Parker Walton
Faculty mentor: Dr. Merlyn Vogt

#14 Comparative Analysis of Differential  
Diagnoses Utilizing ORAD III

Case McNally and Tanner Resseguie
Faculty mentor: Dr. Nagamani Narayana

#15 Utilization of Polycaprolactone as an  
Alternative to Traditional Light-Cured  
Methyl Methacrylate for Custom Tray  
Fabrication

Jonathan Martino and Samuel Reimer
Faculty mentor: Dr. Mark Beatty

#16 Are Inferior Alveolar Nerve Block  
Success Rates at UNMC College of  
Dentistry Comparable to Previously  
Studied Published Standards? A  
retrospective study 

Brent Schulte and Wade Starkey 
Mentor: Dr. J. Bruce Bavitz

#17 Effectiveness of e-Learning on Tooth 
Identification by Novice Learners

Samantha Rose and Madison Sox
Faculty mentors: Drs. Amanda Ribeiro-Wobido 
and Shayla Yoachim

#18 TGFβ signaling induction of EMT with 
depalmitoylation status of desmosomal  
protein components 

Samira Darbandi and Ben Crnkovich
Faculty mentor: Dr. James Wahl III

#19 Do the current trends in male/female 
undergraduate enrollment rates match the 
male/female enrollment rates in dental and 
medical schools?

Richard Sandefur and Katie Sandefur
Faculty mentor: Dr. Merlyn Vogt

#20 Dental Students’ Knowledge and  
Beliefs about Medicaid: A National Survey

Sophia Pankratz and Kylie Sestak
Faculty mentor: Dr. Sarah Lowman

#21 Effects of Virtual Environments on 
UNMC Dental Students, Faculty, and Staff 
Mental Health and Well-Being

Kylie Sims and Sydney Parr
Faculty mentor: Dr. Merlyn Vogt

#22 Influence of endocrown material on the 
fracture resistance of maxillary canines

Katie Whittaker and Katie Spencer
Faculty mentor: Dr. Amanda Ribeiro Wobido 

#23 Effect of ABHD17b on Epithelial Cell 
Junction Formation

Hope Wilke
Faculty mentor: Dr. James Wahl III

#24 Antibiotic prescriptions for non- 
traumatic dental conditions in the ED:  
the influence of time

Anne Steffen
Faculty mentor: Dr. Sarah Lowman

#25 Cryopreserved versus Fresh Immune 
Cells in Interproximal Gingival Tissue: A  
Pilot Study

Robert Cline
Faculty mentor: Dr. Richard Reinhardt

#26 Comparison of diagnosis and treatment 
planning among faculty at UNMC College 
of Dentistry

Tessa Tecklenburg
Faculty mentor: Dr. Merlyn Vogt



#34 In-vitro Study Comparing the Effective-
ness of Air Polishing and Coronal Polishing

Shelbi Mills and Maddie Kahl
Faculty mentor: Lisa Moravec

#35 U-shaped and Oral-B Toothbrush: 
Which is Better for Plaque Removal?

Shaylie Brown and Alexa Fenn
Faculty mentor: Jaimee Shropshire

#36 An In-vitro Study Comparing the  
Effects of Human Breast Milk vs. Formula 
Milk on Enamel Demineralization in  
Primary Teeth

Kelsey Faust and Claire McCoy
Faculty mentor: Jaimee Shropshire

#37 Effectiveness of a Splatter Guard  
Prophy Angle Compared to a Non-Splatter 
Guard Prophy Angle: An In-vitro Study

Jadie Rother and Cailyn Jameson
Faculty mentor: Nicole Baker

#38 In-vitro study comparing the effects  
of Limonene on stain removal compared  
to 3D Crest Whitening toothpaste

Daegan Dey and Carley Elznic

#39 The Comparative Effects of Toothbrush 
Cover Use for Bacterial Prevention: An in- 
vitro study

Lucille Hill and Hannah Nutter

#40 An in-vitro study Comparing the  
Effectiveness of MI Paste and Fluoride  
Varnish on the Demineralization of Teeth

Johanna Jimenez and Jazmin Esquivel

#27 Evaluating the Impact of E-module  
Instruction on Radiographic Interpretation

Elias Witte and Alexis Wolfe
Faculty mentor: Dr. Anne Williamson

#28 Demographics and Prevalence of  
Residual Cysts: A Retrospective Study

Seth Larsen and Amanda Engelbart
Faculty mentors: Drs. Peter Giannini and  
Jeffrey Payne

#29 Dental Ergonomics Survey

Alexander Woods and Brittan Hoppens

#30 Comparing impression materials in  
dentistry

Aleser Alahmad
Faculty mentor: Dr. Gregory Bennett 

#31 Dental Student’s Ability to Identify  
Simulated Occlusal Interferences in  
Mandibular Movements

Marwa Taguri
Faculty mentor: Dr. Julie Marshall

#41 Relative Effectiveness of Whitening 
Dentifrices Containing Different Abrasive 
Ingredients in Conjunction with Electric 
and Manual Toothbrushes

Emily Klosterman and Hannah Nemec
Faculty mentor: Todd Junge

#42 How ABHD17b alters junction assem-
bly and cell migration: an in-vitro study

Kawthar Sami and Savannah Kobza
Faculty mentor: Dr. James Wahl III

#43 Survey analysis of dental professionals 
and radiation oncologists in Nebraska on 
comprehensive oral care of head and neck 
cancer patients undergoing radiation treat-
ment

Lilia Kusek and Madison Buss

#44 Decay Rate of Tooth Enamel in Soft 
Drinks: An In-Vitro Study 

Stephanie Slater and Chelsea Villa

#45 In-vitro study Comparing the Whiten-
ing Effects of Charcoal Infused Toothbrush 
with Charcoal Dentifrice vs. Nylon Tooth-
brush with Charcoal Dentifrice 

Vicky Bongomin and Brandon Tong
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#46 Artifacts Generated by Pediatric Stain-
less Steel and Zirconia Crowns on CBCT 
Imaging: An In Vitro Study

Dr. Allie Koth
Faculty mentors: Drs. Claire Koukol and  
Sung Kim

#47 Three-dimensional analysis of condylar 
displacement after orthognathic surgery in 
patients with facial asymmetry

Teresa Bae 
Faculty mentor: Dr. Po-Jung Chen

#48 Association of Inflammation and  
Obesity on Oral Wound Healing Outcomes

Dr. Neil Bealka
Faculty mentor: Dr. Amy Killeen

#49 The Effectiveness of EndoSequence BC 
Liner as an Intraorifice Barrier: A Descrip-
tive Pilot Study

Drs. Robert Grode and Neil Bresnahan

#50 Deep Learning Technology Assisted 
Interpretation of Working Length Radio-
graphs in the Pre-Clinical Setting: A Pilot 
Study

Dr. Petar Georgiev

#51 The MASTL-ENSA-PP2A/B55 pathway 
modulates DNA crosslink repair and cispla-
tin resistance in oral cancer

Odjo Gouttia 
Faculty mentor: Dr. Aimin Peng 

#52 Association of Periodontal Inflamma-
tion on Immune Response in Wound  
Healing

Dr. Sasha Mohammadi
Faculty mentor: Dr. Richard Reinhardt

#53 Gamma-tubulin is Required for DNA 
Repair

Abhishikt David Solomon
Faculty mentor: Dr. Aimin Peng

#54 Discoloration of Zirconia Crowns From 
Opposing Restorations 

Dr. Katharine Sumerfield
Faculty mentors: Drs. Bryan Skar and  
Mi Sook Lee 

#55 Recall Rates Following Full Mouth Oral 
Rehab Under General Anesthesia

Dr. Andrew Wilson
Faculty mentor: Dr. Claire Koukol

#56 Association between Obesity and  
Traumatic Dental Injuries in Primary and 
Permanent Dentition in Children that Visit 
the Emergency Departments of Children’s 
Hospital & Medical Center and UNMC  
Pediatric Dental Residency Clinic

Dr. Eric Wood 
Faculty mentor: Dr. Zachary Houser

#57 Targeting Aurora kinases to overcome 
cisplatin resistance in oral squamous cell 
carcinoma

Xin Li
Faculty mentor: Dr. Aimin Peng 

#58 Biomechanics of the Tip-Back Bend: An 
Analysis of the force system via transla-
tional research

Dr. Lyndzie Brace
Faculty mentors: Drs. Minnie Vishwanath and 
Po-Jung Chen

#59 Socioeconomic Factor Association 
with Antibiotic Prescribing Patterns in the 
Emergency Department  

Drs. Maddison McConnaughhay and  
Molly Cawley
Faculty mentor: Dr. Sarah Lowman

Postgraduate Presenters
Abstracts

#1: Antibiotic Prescribing Patterns For Pediatric 
Dental Patients That Present To the Emergency 
Department For Non-Traumatic Dental Condi-
tions: Provider Type 

Lauren Larson, Ashley Dirksen, Dr. Maddison  
McConnaughhay 

Purpose: Antibiotic Resistance is a major public health problem 
in the United States, resulting in significant morbidity and mor-
tality. Antibiotic prescriptions for dental issues may contribute 
to this problem while providing only temporary relief of the 
underlying oral health condition. Previous research suggests 
differences in prescribing patterns for pain management by 
provider type, but little is known about antibiotic prescribing 
patterns, especially for diverse groups of pediatric patients. 
In addition, there is a gap in the literature regarding antibiotic 
stewardship instruction in dental education. This study aims 
to characterize antibiotic prescribing patterns in a midwestern 
Children's Hospital Emergency Department for non-traumatic 
dental conditions. 

Methods: A chart review (n=1,094) was conducted of emer-
gency department visits between 2013 and 2021 at Children’s 
Hospital and Medical Center in Omaha, NE for patients 19 
years and younger presenting with non-traumatic dental 
conditions. Analysis is ongoing to determine the relationship 
between socioeconomic variables (insurance status, race, and 
ethnicity) and antibiotic prescription in the emergency depart-
ment. We excluded patients from analysis who presented for 
dental trauma in order to focus on presentations surrounding 
dental infection. Also, analysis will differentiate between anti-
biotics prescribed according to current AAPD guidelines and 
those prescribed outside of the guidelines. Finally, we will de-
scribe prescribing by health care provider type (dentist, physi-
cian, and advanced practice professional). Descriptive statistics 
include frequencies, percentages, and confidence intervals. 

Results: Pending.

#2: Determining Inflammatory Cell Profile 
Post-Extraction

Jessica Arland 

Objectives: Wound healing associated with periodontally-in-
volved teeth depends upon the various cell types present at 
each stage. The focus of this study was to determine the differ-
ences in cell types present during oral mucosal repair at base-
line and two-week post-op following extraction of a hopeless 
posterior tooth.

Methods: This study included three patients seeking extraction 
of a posterior non-restorable tooth due to advanced bone loss. 
Routine extraction of the tooth under local anesthetic was per-
formed and a 3mm x 3mm soft tissue sample was collected 
from the site. The sample was digested in media consisting 
of RPMI, hyaluronidase, collagenase, DNAase, and Liberase 
stock. Half was processed for flow cytometry sequencing. The 
second half was cryopreserved in 95% heat-inactivated FBS 
and 10% DMSO for future sequencing. Two weeks post-ex-

traction, patients returned for suture removal and second sam-
pling. All frozen samples were batch sequenced for the same 
cell types.

Results: Due to small sample size, formal inferential statistics 
were not performed, and descriptive statistics are presented. 
Data from the three samples provided evidence that baseline 
and two-week follow-up tissue samples varies in the inflam-
matory biomarkers present. CD45, CD8 and B-cells had a de-
crease in percentage of live cells at two-week sampling. CD4 
had an increase in percentage of live cells at two-week sam-
pling, while CD68 was increased in patient 1 and decreased in 
patient 3. Data samples from patient 2 were equivocal relative 
to the other patients.

Conclusions: It can be concluded that there are favorable re-
sults of inflammatory cell types as expected during the wound 
healing process. Initial cell types may play a role in two-week 
post-op healing progress. Although descriptive, these statistics 
can be utilized to power analyses for future studies, as well as 
to provide adequate, accurate data collection through the prop-
er techniques of tissue sampling and processing.

#3: Artifact Generated by Stainless Steel 
Crowns and Preformed Zirconia Crowns on 
CBCT Images

Landon Koth, Dr. Allie Koth, Kaeli Samson

Purpose: Pediatric patients with hematologic, oncologic, or or-
thopedic concerns require frequent three-dimensional imaging 
for medical purposes. Physicians often request placement of 
specific dental materials to aid in reducing distortion of this 
imaging. The aim of this study was to examine the production 
of artifact on CBCT images caused by stainless steel crowns 
(SSCs) and preformed zirconia crowns (PZCs). It was hypoth-
esized that PZCs would generate significantly greater artifact 
than SSCs.

Methods: A pre-study power analysis indicated a sample size 
of 12 previously extracted primary molars for each variable. In-
dependent variables included a control of non-restored molars, 
molars restored with 3M ESPE SSCs, and molars restored 
with NuSmile PZCs. Samples were mounted individually in 
dental stone with wax support to simulate hard and soft tis-
sue. Samples were then scanned using a Planmeca CBCT 
machine. Grayscale values were measured at eight locations 
around each sample image. Average grayscale values were 
then used to assess the amount of artifact produced. 

Results: A Kruskal-Wallis test revealed a significant difference 
in average grayscale values across the three independent vari-
ables, p < 0.0001. Wilcoxon Rank Sum tests, whose p-values 
were Bonferroni adjusted, revealed that SSCs had significantly 
higher average grayscale (-902.23) relative to control teeth 
(-932.63), p = 0.01. Similarly, PZCs had significantly higher av-
erage grayscale (-501.42) relative to control teeth, p = 0.0001. 
Finally, PZCs had significantly higher average grayscale than 
SSCs, p = 0.0001.

Conclusion: Compared to non-restored teeth, both SSCs and 



PZCs produce significantly greater artifact on CBCT imaging. 
However, PZCs produce a greater amount of artifact compared 
to SSCs. Based on these results, clinicians should consider us-
ing SSCs on patients requiring frequent CBCT imaging. Further 
research is needed to determine the effect in vivo and with 
other three-dimensional imaging modalities.

#4: Using Standardized Patient Experiences to 
Evaluate the Impact of Teaching Modality on 
Health Literacy Awareness in Dental Students

Emma Baller, Wendy Zhao, Dr. Shayla Yoachim

Background: Health literacy awareness is a crucial skill for 
health professionals, yet training is lacking within current cur-
ricula. Approximately 90 million adults struggle with low health 
literacy. These patients are likely to face worse outcomes, 
like poorer health and higher mortality. Didactic lectures with 
discussion may improve health literacy awareness in health 
professionals, however, compressed curricula may necessitate 
the incorporation of eLearning into health literacy education. 
E-modules have been shown to engage learners, yet little is 
known about their effectiveness in instilling behavioral change 
in learners’ clinical communication skills. Previous work by our 
lab has shed light on the ability of eLearning to foster critical 
thinking skills, however, the impact of learning modality on 
students’ ability to translate skills into clinical settings has yet 
to be elucidated.

Materials & Methods: An e-module on health literacy aware-
ness was created by the authors with the support of UNMC’s 
eLearning grant; an equivalent lecture was developed. Fifty-six 
dental students were randomly assigned to a control, lecture, 
or e-module cohort for intervention including standardized pa-
tient experiences. Pre- and post-intervention scores, simulation 
scores, and learner reflections were compared.

Results & Conclusions: Analyses revealed a modest increase 
in post-intervention assessment scores for all learners (mean 
8.7 vs 8.1), with no statistically significant difference between 
cohorts. In clinical simulation, there were statistically signifi-
cant differences (p<0.01) between the controls vs. intervention 
cohorts for nearly all categories. Interestingly, when adjusting 
for multiple comparisons, the lecture cohort scored statistically 
significantly higher than the e-module cohort on ‘Demon-
strates confidence’ (3.6 vs. 3.1; p=0.01), ‘Uses non-verbal 
communication’ (3.6 vs. 2.9, p=0.003), and ‘Includes patient 
feedback to engage them in shared discussion (2.9 vs. 2.2, 
p=0.008). Altogether, these data reveal initial learning modal-
ity does not significantly impact subjects’ knowledge gain or 
confidence, but learning via expert lecturer may translate new-
ly-acquired health literacy awareness skills more effectively 
into clinical settings. 

#5: Understanding the Sexual and Gender  
Minority Population: D4 Student Attitudes and 
Assessments of Dental School Curricula

Yumi Liu, Alex Becker, Dr. Sarah Lowman

This research project is a continuation of PO-151, submission 
ID: 1112469, “Teaching Sexual and Gender Minority Health in 
Dental Education: Curriculum Trends in U.S. Dental Schools”

Background: The population who identify as sexual gender mi-

nority (SGM) experience less favorable oral health outcomes 
compared to the non-SGM population. It has been shown that 
health disparities that impact those who identify as SGM can 
be reduced by competent education of health professions stu-
dents.

In a 2016 study, U.S. dental school administrators reported an 
average of 3.68 hours of content relevant to the care of SGM 
patients. This study is informed by the National Institute on Mi-
nority Health and Health Disparities (NIMHD) Research Frame-
work in that health is impacted by individual, interpersonal, 
community, and societal factors across the life course.

Aim: The aim of this study is to characterize trends in dental 
education related to SGM oral health in U.S. dental schools, 
identify gaps and opportunities for improvement, and highlight 
the level of confidence and readiness of D4 students across 
the country in treating patients who identify as SGM. The sec-
ondary aim is to gauge the level of awareness and understand-
ing of the SGM population by D4 students as they prepare 
to graduate and transition into providing oral health care as a 
licensed practitioner.

Methods: A cross-sectional study was conducted to charac-
terize trends in dental education related to SGM oral health. 
D4 students at all accredited U.S. dental schools (n=69) were 
invited to participate in a cross-sectional REDCap survey. The 
survey included questions regarding: attitudes and level of 
understanding towards SGM patients, relevant dental school 
curriculum content, presence/absence of adequate instruction 
and evaluation, general knowledge of SGM healthcare.

Results: Trends in the data collected by the survey show that 
a majority of participants understand and agree with the im-
portance of being educated and informed about SGM patients. 
However, the trends in participants’ responses towards train-
ing in their dental schools show that a majority believe the ed-
ucation they received was either incomplete or inadequate.

Conclusion: The results support the conclusion that D4 stu-
dents believe that dental school curriculums across the U.S. 
do not yet cover oral health topics for SGM individuals com-
prehensively, but the overall attitude of D4 students across the 
U.S. are positive. The response rate was very low, but partici-
pants are confident in understanding the SGM population and 
acknowledge the importance of SGM training for a healthcare 
provider for the success of their patients’ oral health.

#6: The Effectiveness of a Prototype Endodontic 
Access Bur at Conserving Tooth Structure in 
Calcified Pulp

Gunner Brantley, Dillon Arens

Endodontic access into calcified canals often results in exces-
sive loss of sound tooth structure due to complexities such as 
inability to locate the canal or instrument into the small canal 
space with traditional burs. The purpose of this project is to 
evaluate the effectiveness of a prototype endodontic access 
bur in preserving tooth structure while accurately accessing 
calcified canals. It is our prediction that the prototype access 
bur will preserve more tooth structure at the access and 
into the canal space when compared to a traditionally used 
round bur. To evaluate this, the prototype access bur along 
with a printed guide, and a traditional 4 round bur, were each 
used on 6 3D printed models. The models were divided into 

3 categories of canal depth from the CEJ, 2 models for each 
designated depth. The results of the project across all groups 
as a whole revealed that the endodontic access bur conserved 
more tooth structure when accessing the canal, therefore 
accepting our hypothesis. Teeth with endodontic treatment 
needs rely on conserving tooth structure for maximum restor-
ability and long term prognosis in keeping the tooth. When 
applicable, accessing teeth with this bur could lead to a more 
favorable long term prognosis and enhanced restorability. 

#7: Contemporary Analysis of Dental Techni-
cian’s Perception of Crown Workflow Errors and 
Omissions from Dentist to Laboratory: A Pilot 
Survey

Bryce Byman, Nate Heimann, Dr. Julie Marshall,  
Elizabeth Lyden

Background: Optimal communication and workflow collabora-
tion between a dentist and dental technician improves crown 
fabrication outcomes. 

Objectives: 1) determine most common issues dental labora-
tory technicians (DLT) identify when receiving analog and digi-
tal workflow from dentists for natural tooth crowns 2) compare 
analog and digital workflows for dentist errors or omissions 
that impact optimal crown fabrication as perceived by DLT 3)in-
crease dentist awareness of their common errors or omissions 
when delegating crown fabrication as perceived by the DLT 

Methods:  A 22-question secure REDCAP survey was dis-
tributed using a “Video Ask” post on dental laboratory social 
media. Inclusion criteria was employment the past 2 years. 
Respondents (N=25), indicated US geographic region and 
associated type/size of laboratory. Respondents selected user 
preferences, current engagement, predicted future use of 
digital and analog workflows for single crowns including their 
perceived errors and omission by dentists.

Results: Respondents represented 5 different geographic 
regions (MW=10,NE=2, SE=7,SW=5,W=1),  from full service 
or limited service labs (FS=14,LS =11), different size lab (< 20 
employees=20, 20-50 employees=3, > 50 employees=2).

Wide variation existed in frequency of dental cases using 
analog only workflow (range=0-80%, mean=31.6%, medi-
an=30); digital workflow only (range=1-100, mean=54.12%, 
median=50); combination analog/digital workflow (range= , 
Mean=53%, median=50). Technicians indicating a variety of 
successful scanners used. Perception of workflow method 
associated with more remakes trending to analog (analog only 
workflow N=13; combination analog/digital N=9; Digital only 
N=3) Most common errors or omission with analog(A) and dig-
ital(D) was inadequate tissue management/impression (A=22, 
D=14), poor margins/definition/design (A=17, D=14) and Inade-
quate arch (A=18, D=8). 

Statistical: TEST XXX compared 5 common errors/omission 
between digital and analogwhich were and were not statically 
significant (p<.05)

Frequency of respondent’s workflow preference digital(N=12); 
combination(N=7); none(N=5); analog only N=1. All respon-
dents anticipated increased use of digital workflow in next 5 
years.

Conclusion: Trend toward increased use of digital workflow 
with similar errors and omissions occur with both analog and 
digital workflows. 

Funding: UNMC COD SSRF 2022-23 

#8: Application of E-learning on Clinical Applica-
tion of Dental Injection Anatomy 

Nathan Canarsky, Katie Ingram

Background: Technological advancements and pedagogical 
shifts towards active learning have led dental educators to 
explore alternatives to traditional lectures, yet little is known 
about the effectiveness of these new tools in instilling foun-
dational knowledge for students to subsequently integrate 
clinically. Previous studies by our lab revealed no significance 
impact of learning modality on student performance on low-
er-level cognitive recall assessments and on higher-order clin-
ical problem-solving exercises, suggesting students learning 
via e-module could both acquire foundational knowledge and 
apply that information. However, it is unclear how learning mo-
dality may impact the student’s ability to translate foundational 
knowledge into clinic simulations. 

Aims: We aim to elucidate e-learning’s potential role in supple-
menting dental students’ training by determining the impact 
of learning modality on student’s ability to translate new skills 
to clinical procedures. We hypothesize that students learning 
dental injection anatomy via e-learning will perform similarly on 
post-intervention assessments to those learning via traditional 
lecture, but that e-Learners may report increased confidence 
given e-learning’s interactivity. 

Materials/Methods: Fifty-two first year dental students were 
recruited and randomly assigned to the elearning or traditional 
lecture groups for learning intervention. Following intervention, 
subjects completed a post-test before participating in the clin-
ical simulation using dental injection manikins, and then com-
pleted a learner satisfaction/confidence survey. 

Results/Conclusions: Analysis revealed no significant differ-
ence between cohorts when comparing pretest and post-test 
scores, correct approach, and attempts to sensor at any site. 
Both e-learners and traditional lecture learners scored signifi-
cantly higher on post-test assessments compared to pre-tests 

 (p<0.0001 for each cohort). All subjects reported increased 
confidence in their knowledge of dental anatomy injections 
post-intervention; there was no significant difference between 
cohorts in confidence scores. Altogether, these data reveal 
that initial learning modality does not significantly impact sub-
jects’ initial knowledge gain, clinical accuracy in manikin injec-
tions, or confidence in applying newly-acquired knowledge to 
clinical simulations.

#9: Single Use Disposable Waste Generation at 
UNMC College of Dentistry

Molly Cornelius, Abby Kautzman, Dr. Merlyn Vogt

Single-use disposable waste is an integral component in-
grained into the foundation of our professional training at 
UNMC College of Dentistry (COD). While we recognize the 
importance of using PPE for protection and prevention of 
cross-contamination, there is an issue seemingly as critical: 



our responsibility to decrease the contribution to our landfills. 
Our research aimed to examine how much single-use plastic 
waste is disposed of at UNMC COD over the course of a year. 
To do this, we first weighed each itemized material. Next, 
we determined each type of procedure performed at UNMC 
COD in the undergraduate and resident clinics. We organized 
them into the following categories: periodontal, restorative, 
removable prosthodontics, fixed prosthodontics, endodontics, 
oral surgery, and implants. The single-use materials routinely 
used for each procedure were itemized into a spreadsheet to 
calculate the amount of waste generated in ounces at each 
appointment. Using our clinical software Salud, we were able 
to identify the exact number of each type of procedure using 
the associated CDCT codes. This ensured the accuracy of our 
data. The results were rather abominable, with a total weight 
of 15,968.21 pounds of single-use disposable waste generated 
by the UNMC COD undergraduate and residency clinics per 
year. Dental waste is a discerning global issue, and as dental 
professionals, we must take responsibility and do our part to 
reduce our carbon footprint. Our study aims to inform dental 
professionals, UNMC and otherwise, of the significant impact 
our profession has on the environment and imposes on our 
landfills. 

#10: Effects of Post Processing Solvent Type on 
Accuracy of 3D Printed Models

Hannah Dickey, Sven Gartner

The objective of this study was to determine the difference in 
effectiveness and accuracy in post printing wash solution of 
3D printed dental models.The COVID-19 pandemic has creat-
ed sourcing and supply chain issues all throughout the world. 
3D printing protocols and capabilities in the dental profession 
were greatly affected by these supply chain issues. Certain 
3D printer manufacturers request 99% isopropyl alcohol to be 
used post printing wash solution to allow greatest accuracy of 
prints. Methods included printing 40 models of a scanned den-
toform arch using the Formlabs Form 3B printer. 10 casts were 
washed in different concentrations of isopropyl alcohol, total-
ing 10 casts for each of the 4 different wash variables. These 
different washes were 70%, 91%, 99% isopropyl alcohol, and 
Simple Green cleaning solution. Each cast was then cured 
according to Formlabs resin standards. These casts were then 
scanned using a 3Shape Lab Scanner. Root mean squared 
analysis of differences was performed utilizing Geomagic Con-
trol X software to determine accuracy of each cast with regard 
to the original dentoform.

#11: Effect of wall thickness of 3D-printed  
models on resisting deformation from thermal 
forming In-Office Aligners

Tia DiGiovanni, Jace Hanisch

Background: In order to fabricate clear aligners from dental 
models, a high degree of accuracy is necessary when pro-
ducing models via three-dimensional printing. It needs to be 
ascertained whether a similar degree of accuracy of aligner 
can be created from solid and hollow models. Purpose: This 
research utilizes 3-dimensional printed models to determine 
the effect of different shell thicknesses of hollow versus solid 
models on their ability to withstand thermal deformation and 
compared them to references that are clinically acceptable. 

Methods: 50 models of different wall thickness (10 each of 

0.5mm, 1.0mm, 1.5 mm, 2.0mm, and solid) were printed using 
model resin (Model, Formlabs) on a low-force stereolithogra-
phy printer (Form 3B, Formlabs). Aligners were then fabricated 
using a thermal pressure forming machine (Biostar V, Great 
Lakes Dental Technologies) utilizing 25 second cycles to adapt 
.030” acrylic sheets (Invisacryl, Great Lakes Dental Technolo-
gies), then removed from the models and sprayed with a con-
trast powder (Optisspray, Dentsply Sirona) to aid in scanning 
with an intra oral scanner (CEREC Primescan, Dentsply Siro-
na). Each aligner's data was then compared to the digital file 
used for printing using 3D comparison software (Geomagic 
Control X, 3D Systems). 

Results: The initial results show model thickness greater than 
or equal to 1.5mm produced clinically acceptable results with 
a margin of error of 0.3mm. 0.5mm thickness failed to with-
stand thermal forming and 1.0mm had only 57.69% accuracy. 
This is in comparison to the 86.57% accuracy of 1.5 mm, 
89.18% of 2.0mm, and 90.31% of solid. 

Conclusion: Hollow models of thicknesses 1.5mm, 2.0mm, 
and 3.0mm produced clinically acceptable aligners while uti-
lizing less resin per unit compared to solid models, thus being 
more cost effective, time efficient and eco-friendly. Therefore, 
a recommendation can be made to print hollow models with a 
shell thickness of greater than 1.5 mm for aligner fabrication.

#12: Would current dentists still choose  
dentistry if it meant they had to pay today’s 
tuition? 

Tyler Houwman, Erika Etzelmiller 

The staggering rise in dental school tuition over the last sever-
al decades has raised questions about how good of a financial 
investment dental school truly is. For our research project 
we wanted to inform dentists who graduated from Nebraska 
what the current cost of dental school tuition is and see if they 
would pay today’s tuition costs in order to become a dentist. 
Essentially, we wanted to know whether or not they have 
found the career of dentistry to be worth the high price of ob-
taining a dental education. To do this, we sent out a survey to 
1,500 dentists and asked them “During what decade did you 
graduate dental school?” as well as “Knowing what you know 
now, would you go back and choose to go to dental school if it 
meant paying today’s tuition? For reference it costs $230,945  
for in-state students and $404,720 for out-of-state students 
to attend four years of dental school at UNMC in today’s tui-
tion prices.” Our results showed 64.36% of dentists say they 
would pay today’s tuition costs in order to become a dentist, 
while 35.64% of dentists responded that they would choose 
a different career. These results match our original hypothesis 
of thinking a majority of dentists would respond saying they 
would still choose dentistry due to the fact that many people 
go into dentistry for reasons other than income, such as a 
good work-life balance and it being a fulfilling career. It is our 
hope that our study casts a light on the fact that student tui-
tion is rising at a faster pace than ever before and if we contin-
ue on this trajectory, we might end up losing some very bright 
future dentists due to the large amount of student debt that is 
nearly impossible to avoid in this profession.

#13: The Effect of WYDENT and Dentists in  
Wyoming

Preston Hunt, Parker Walton

The WYDENT Scholarship program has been around since 
2007 to ensure that Wyoming residents have an increased 
chance at getting into dental school. The schools participating 
in this scholarship program include both UNMC and Creigh-
ton’s College of Dentistry since Wyoming doesn’t have a 
school of their own. Throughout the years, this program has 
reserved a various number of seats each year for strictly Wyo-
ming residents. These Wyoming residents have to go through 
a strenuous application and approval process to qualify for the 
WYDENT scholarship. Recent changes in Wyoming’s state 
budget has led them to cut back on the number of WYDENT 
scholarships over the past few years. As Wyoming residents, 
we were curious if this would lead to a net loss of Dentists 
coming to Wyoming to practice in the future. In order to 
determine the impact the WYDENT scholarship has had on 
the amount of practicing dentists in Wyoming, we sent out a 
12-question survey to dentists that are either Wyoming ADA 
chapter members or current WYDENT students. We received 
83 completed surveys. With major questions showing that 
37% of practicing weren’t originally from Wyoming and that 
only 31% of the practicing dentist received the scholarship. 
We believe that based off our limited survey sample, our 
hypothesis was not supported. Reducing the amount of 
WYDENT Scholarship chairs would have a limited impact on 
the population of practicing dentists in Wyoming. The state 
through a variety of reasons has been able to attract dentists 
that were not originally Wyoming residents or did not receive 
that WYDENT scholarship.

#14: Comparative Analysis of Differential  
Diagnoses Utilizing ORAD III

Case McNally, Tanner Resseguie

Objectives: As technology becomes increasingly utilized in the 
health care world it is important to thoroughly demonstrate 
the efficacy, legitimacy, and practicality of the technology both 
quantitatively and clinically. The primary objective of our study 
is to determine the efficacy of the online software program 
ORAD III in its ability to demonstrate proper diagnosis. Sec-
ondary objectives include comparing the proportion of correct 
diagnosis from ORAD III between patients with non-odonto-
genic lesions and odontogenic lesions, as well as patient's 
demographic and clinical characteristics.

Methods: In this retrospective UNMC IRB approved study we 
compared 641 biopsy cases, odontogenic and non-odontogen-
ic lesions, definitive diagnoses with ORADs differential diagno-
sis. Radiolucent lesions over radiopaque lesions found in the 
jaws were chosen due to their prevalence. The odontogenic 
lesions were comprised of cysts and benign odontogenic neo-
plasms while non-odontogenic entailed granulomas, malignant 
tumors, and other cysts. Cases were collected between 1990 
and 2021 via UNMC College Dentistry pathology laboratory. 
Lesion characteristics including but not limited to size, loc-
ulation, age etc... from the cases were input into ORAD III 
generating possible differential diagnoses. These differential 
diagnoses were recorded and compared to the definitive 
diagnosis reached through biopsy. A number coding system 
was generated on excel for the patient’s demographics, lesion 
characteristics, ORAD diagnoses, and the definitive diagnoses 
from the 641 cases reviewed. This information was then ana-
lyzed by a statistician.  

Selection criteria: Radiolucent lesions of the jaws consisting 
of odontogenic and non-odontogenic lesions found in all ages 

from the years 1990-2021. 

Results: Our results showed 57.6% male and 42.4% female. 
74.1% of cases were over the age of 25. Over 34.0% of the le-
sions were found in the maxillary anterior followed by mandib-
ular posterior 28.4%. Race of individuals was largely nonblack 
making up 97.9%. Size of the lesion was most often less than 
2mm, 62.1%. Periapical granuloma was marked correctly most 
often (84.6%). OKC was right less than 0.1% of the time. Den-
tigerous cyst was diagnosed correctly 26.6%. Ameloblastoma 
and traumatic bone cyst were never correctly diagnosed. NPC 
was diagnosed 17.9% correctly. Central giant cell granuloma 
was diagnosed 7.6% correct. 

Conclusion: We suggest that ORAD II should only be used as 
an adjunctive diagnostic tool, not a substitute, in clinical eval-
uation of cases. Radiographic interpretation, clinical findings, 
and biopsies should remain the determinants for arriving at a 
diagnosis. 

#15: Utilization of Polycaprolactone as an  
Alternative to Traditional Light-Cured Methyl 
Methacrylate for Custom Tray Fabrication

Jonathan Martino, Samuel Reimer, Dr. Mark  
Beatty, Bobby Simetich

Polycaprolactone (PCL) is a semi-crystalline polymer with 
a glass transition temperature of -60°C and a small melting 
range of 59-64°C. These physicochemical properties, along 
with its rather inexpensive manufacture and FDA approval, 
have allowed PCL to be used extensively in the medical field. 
Historical uses of PCL in dentistry include incorporation into 
a filler material for endodontic root canal systems and use 
as a three-dimensional scaffold for mandibular augmentation 
purposes. Because of its low cost and simple handling (heat-
ed in warm water and molded), this project’s purpose was to 
compare PCL to traditional light-cured methyl methacrylate 
(Megatray) in dimensional change occurring during custom tray 
construction. The null hypothesis was that there would be no 
statistically significant differences between PCL and Mega-
tray.A 3D-printed mandibular arch with measuring landmarks 
on the cusps of teeth #18, 22, 27, and 31 was impressed with 
PCL and Megatray custom trays (n = 5) filled with medium 
body polyvinylsiloxane (PVS). Impressions were poured in type 
IV gypsum (Silky Rock). The resulting models were mounted 
on a jig secured to a microscope stage (Nikon Measurescope 
MM-11), and six linear measurements were taken between 
landmarks. Measurement data were evaluated with 1-way 
ANOVA/Tukey-Kramer multiple comparison test (p < 0.05).

A statistically significant difference between PCL and Meg-
atray was found between 5 of the 6 dimensions measured 
(p < 0.05). The largest mean statistical difference in distance 
occurred between landmarks on teeth #18 and 22, with a 
measurement of 0.0586 mm across a 40 mm arch. The null 
hypothesis was rejected statistically, but a 60 µm cross-arch 
discrepancy (or 0.15% dimensional difference) was considered 
to be of low clinical significance for producing dimensionally 
stable models. PCL appears to be a low-cost, easy-to-manipu-
late alternative traymaterial to Megatray.

#16: Are Inferior Alveolar Nerve Block Success  
Rates at UNMC College of Dentistry Comparable to  
Previously Studied Published Standards?  
A retrospective study 



Brent Schulte, Wade Starkey 

Effective and predictable anesthesia is a cornerstone for 
comfortable and efficacious dental treatment. Although the 
importance of pain control is emphasized, success rates are 
less frequently compared to the previously published stan-
dards. Recent research regarding inferior alveolar nerve block 
(IANB) anesthesia specifically has focused on standardized 
armamentarium and pharmacological supplementation rath-
er than overall success rates. This study aims to circumvent 
the standardization of IANB technique and focus instead on 
retrospective IANB success rates at the UNMC College of 
Dentistry in comparison to previously published standards. By 
focusing on minimally invasive procedures (fixed prosthodontic 
preparations, Class I, II, and V operative restorations, and SRP), 
which highlight the most common minimally invasive proce-
dures carried out in the dental college. The success of IANB 
anesthesia will be especially evident in these procedures due 
to their negligeable invasiveness and lack of extensive gingival 
manipulation. We aim to evaluate a “successful” IANB injection 
as one that does not require any supplemental IANB injections 
during the duration of the treatment appointment. A “failed” 
delivery due to inadequate technique or clinical circumstances 
would be defined as having to provide a second, supplemental 
IANB injection at the same location during the minimally inva-
sive procedure. Our retrospective study evaluated 160 IANBs 
on minimally invasive dental procedures. Our study found 127 
successful Inferior Alveolar Nerve Blocks upon first injection of 
anesthesia using 1:100,000 2% Lidocaine and 33 procedures 
that required additional injections of supplemental IANBs. The 
second group of 33 were recorded as failures in our study. 
By determining UNMC College of Dentistry student’s IANB 
success rate, the institution may be provided with invaluable 
information as to how current instruction regimens are being 
delivered in the clinical setting. Additionally, this information 
could provide the basis for supplemental education and training 
to continue improving one of the least successful anesthesia 
techniques.  

#17: Effectiveness of e-Learning on Tooth Identi-
fication by Novice Learners

Samantha Rose, Madison Sox

Objectives: This study aimed to evaluate the effectiveness of a 
Dental Anatomy e-module compared with a traditional lecture, 
in applying the recently acquired information to a practical sce-
nario (tooth identification) in a controlled population. 

Methods: A traditional lecture and e-module were created on 
tooth identification to give an overview of dental anatomy cur-
riculum. Fifty-one freshman dental students were recruited and 
randomized between three groups: no intervention (C, n=9), a 
traditional lecture (TL, n=21), and an independent e-module (IE, 
n=21). All groups completed a pre-test prior to the intervention 
to evaluate their previous knowledge. Following, the groups 
TL and IE answered a post-test, and all groups participated in 
a practical activity to sort teeth by type and location. Finally, all 
subjects answered a survey about their confidence levels and 
previous experience. 

Results: Participants’ ages ranged from 21 to 32, with relatively 
equal sex representation. 41% of subjects had previous dental 
experience. There was no significant difference between the 
groups’ pre-test scores, with a mean of 70%. Mean scores sig-
nificantly increased between pre-test and post-test for both TL 

and IE (p<0.0001). However, TL subjects scored significantly 
higher on the post-test than IL (p=0.02). In the practical activi-
ty, there was no significant difference between the control and 
IE groups, whereas TL scored significantly higher than both C 
(p=0.003) and IE (p=0.04) and reported the highest confidence 
level. Students with prior dental experience scored marginally 
higher on the pre-test than those with no prior experience (7.5 
vs. 6.6, p = 0.06). 

Conclusion: Although both TL and IE effectively delivered infor-
mation, students who learned via traditional lecture performed 
significantly higher. Therefore, we postulate that receiving a 
live lecture from a content expert, who integrates their own 
“tips and tricks”, may increase understanding of new informa-
tion, confidence, and improve performance on practical exer-
cises.

#18: TGFβ signaling induction of EMT with  
depalmitoylation status of desmosomal protein 
components

Samira Darbandi, Ben Crnkovich, Dr. James Wahl III

Transforming growth factor beta (TGFβ) signaling controls 
many fundamental aspects of various cellular processes 
including migration, apoptosis, growth, and differentiation. 
TGFβ signaling is a strong promotor of epithelial to mesen-
chymal transition (EMT) in which there is a loss of epithelial 
cells characteristics and gain of mesenchymal markers with 
migratory capabilities. Remodeling epithelial cells into migra-
tory mesenchymal cells, in which there will be loss of polarity, 
decreased adhesion of cells, and tight junctions. During EMT, 
one of the most notable changes is the loss of desmosomes, 
which are structures that mediate cell-to-cell adhesion. De-
spite the significance of TGFβ in inducing EMT and the loss 
of desmosomes, the underlying mechanisms are not fully 
understood. One suggested explanation for the loss of des-
mosomes during EMT is through the process of palmitoylation 
and depalmitoylation of desmosomal protein components. Pal-
mitoylation and depalmitoylation of desmosomal components 
are reverse process of each other, in which promote addition 
or removal of proteins from cell membrane. The purpose of 
this research was to investigate the role of TGFβ signaling 
and to determine whether TGFβ signaling in downregulating 
desmosomal expressions by the mechanisms of depalmitoy-
lation during EMT. Assays were conducted to study palmitoy-
lation using cell lysates from oral squamous cell carcinoma 
cells grown in the presence or absence of TGFβ stimulation. 
Results demonstrate that treatment of TGFβ decreases des-
mosome palmitoylation in SCC cells preceding loss of desmo-
some junctions. These findings offer new perspectives on the 
ways in which TGFβ signaling regulates EMT and the loss of 
desmosomes.

#19: Do the current trends in male/female  
undergraduate enrollment rates match the 
male/female enrollment rates in dental and 
medical schools?

Richard Sandefur, Katie Sandefur

Dentistry and medicine are fields that have historically been 
more populated by male practitioners. In recent years, the 
enrollment rate of women in both dental and medical colleges 
has risen. The aim of this study is to determine if the under-

graduate enrollment rate of men and women matches the 
dental school and medical school enrollment rate of men and 
women by looking at national data. Additionally, as dental and 
medical colleges are generally more selective and have limited 
seats available to students, dental school data will also be an-
alyzed to track the number of applicants in addition to number 
of enrollees. The results from this study show that there is a 
similar trend among male/female undergraduate enrollment 
rate as well as male/female dental and medical college appli-
cation and enrollment rates. In conclusion, the male/female 
enrollment rates of dental and medical students does match 
the male/female enrollment rates of undergraduate students. 
Further study is needed to understand why the rates of male 
undergraduate and dental and medical school students is on 
such a large decline, and female undergraduate and dental and 
medical school students is climbing.

#20: Dental Students’ Knowledge and Beliefs 
about Medicaid: A National Survey

Sophia Pankratz, Kylie Sestak, Dr. Beau Meyer,  
Dr. Sarah Lowman

Background: Early childhood caries is the most prevalent chron-
ic condition impacting children in the United States, yet access 
to dental care for this population remains a major public health 
issue. One way of improving access to care is by expanding 
dental Medicaid and increasing the number of participating 
oral health care providers. Yet, there are gaps in the literature 
regarding dental public health and Medicaid-focused education 
in U.S. dental schools, as well as dental students’ knowledge 
and beliefs. 

Purpose: The aims of this study are: (1) to characterize den-
tal students' knowledge, attitudes, and beliefs about caring 
for individuals with Medicaid as their primary form of dental 
insurance, and (2) to determine if knowledge and beliefs are 
associated with intent to participate in the Medicaid program 
after graduation. Lastly, this study will explore whether a loan 
repayment program would likely influence new dental school 
graduates to participate in the Medicaid program.

Methods: The study received approval from the UNMC IRB 
#0366-22-EX. All academic deans at accredited U.S. dental 
schools were contacted and provided an IRB-approved intro-
ductory script and a survey link to distribute to their predoc-
toral students (est. n=26,400 students). The electronic survey 
was administered through RedCap. Several survey items were 
repeated or modified from earlier work by Myer et al. 2019; 
demographic questions and those regarding loan repayment 
programs were original to this study.

Results: Study limitations include a small and non-represen-
tative sample of U.S. dental students. Numerous academic 
deans declined to distribute the survey to their students. Re-
sults are pending.

Conclusion: We predict after receiving our analyses there will 
be a trend of low Medicaid knowledge, poor attitudes, and 
negative beliefs associated with decreased participation in the 
Medicaid program and vice versa. We also predict that a loan 
repayment program would increase participation in the Medic-
aid program post-matriculation. 

#21: Effects of Virtual Environments on UNMC 
Dental Students, Faculty, and Staff Mental 

Health and Well-Being

Kylie Sims, Sydney Parr

The prevalence of virtual work and school has erupted in recent 
years due to the global COVID-19 pandemic. As life returns to 
normal, some institutions return to their conventional practices 
while others adopt new virtual climates. In doing so, it is crucial 
to understand how virtual environments affect a person’s men-
tal health and well-being. This study aims to understand the 
correlations between virtual learning/working, overall mental 
health, and well-being. We conducted an anonymous survey of 
UNMC classes of 2023 and 2024 and all faculty and staff about 
their attitudes toward online learning and working. The survey 
included questions related to attitudes about virtual environ-
ments, productivity, sense of community, and much more. The 
survey found that 74% of participants preferred in-person than 
online environments. Many of our results involved the survey 
question where faculty and staff could “select all” emotions 
they felt in the online environment versus the in-person one. 
For example, 85% of participants reported having three or 
more negative feelings towards an online environment, with 
the most popular answers being: stress, decreased productivi-
ty, and burnout.

In contrast, 26% of participants reported three or more neg-
ative feelings towards an in-person environment, the most 
popular being stress, burnout, and increased productivity. Both 
in-person and online environments for learning and working 
have drawbacks; they both involve copious amounts of stress 
and burnout. A difference in emotions was primarily seen in 
productivity, which was improved in an in-person environment. 
As institutions continue to implement online learning and work-
ing, efforts will need to be focused on improving the stress, 
decreased productivity, and burnout that accompany virtual 
work and school life.

#22: Influence of endocrown material on the 
fracture resistance of maxillary canines

Katie Whittaker, Katie Spencer, Dr. Gregory  
Bennett, Dr. Renato Roperto, Dr. Amanda  
Ribeiro-Wobido

Background:  Removal of internal tooth structure during end-
odontic treatment is unavoidable and leaves the treated tooth 
less resistant to fracture.  Maintaining these weakened end-
odontically treated teeth can be difficult and unpredictable.  
With the evolution of dental science, endocrowns have been 
proposed as a possible treatment to improve longevity of end-
odontically treated teeth against fracture.

Purpose:  This study aimed to compare the mechanical behav-
ior of endodontically treated anterior teeth restored with CAD-
CAM endocrowns without ferrule.  

Methods: Thirty-two extracted healthy human maxillary ca-
nines were utilized during this project.  The teeth were ran-
domly distributed into four groups(n=8): 1) control-sound teeth, 
2) restored with lithium disilicate endocrown, 3) restored with 
zirconia endocrown, 4) restored with composite reinforced 
with fiber. Teeth in groups 2-4 were endodontically treated, 
prepared for endocrowns, and scanned with the Cerec PrimeS-
can.  Prescribed crowns were then milled and cemented using 
Resin cement.  Teeth were then subjected to thermocycling to 
simulate the conditions in the human oral cavity, followed by a 



fracture resistance test, and fracture analysis.

Results: pending

Conclusion: pending

#23: Effect of ABHD17b on Epithelial Cell  
Junction Formation

Hope Wilke

Cellular research has furthered the knowledge of pathophysi-
ology, however, many aspects are unknown and further under-
standing is needed for medical advancements.  There are en-
zymes and proteins involved with properties of cell membranes 
and junctions including the formation of adhesive contacts. 
The correct intracellular and extracellular calcium equilibrium 
allows tight cell junctions to form. The aim of this research is 
to evaluate the formation of junctions and compare the speed 
and number of junctions formed with and without thioesterase 
enzymes. HaCat cells are an immortal epithelial cell line used in 
this cellular study to image and analyze the junctions. Cell cul-
tures of the control cells( HaCat + Dsc2a/GFP Hygromycin) and 
experimental cells (HaCat + Dsc2/GFP + ABHD17b – FLAG) 
were grown and plated with calcium deficient media. Live cell 
microscope technology was used to image the cells before and 
after the addition of calcium rich media incrementally for an 
hour to allow adequate time for junctions to form. The images 
were processed and analyzed for the presence of desmo-
somes as the proteins were marked with GFP. The ABHD17b 
enzyme is a functional depalmitoylase contributing to the pal-
mitolation cycle in cells that regulate cellular protein function. 
HaCat cells containing ABHD had more cell junctions observed 
in the live cell images than the control cell line. A more exten-
sive knowledge of the desmosome assembly can be beneficial 
in manipulating epithelial cell migration to benefit needs of pa-
tients such as healing processes and scarring.

#24: Antibiotic prescriptions for non-traumatic 
dental conditions in the ED: the influence of 
time

Anne Steffen, Dr. Maddison McConnaughhay,   
Kaeli Samson

Background: Antibiotic Resistance is a major public health 
problem in the United States resulting in significant morbidity 
and mortality. Antibiotic prescriptions for dental issues may 
contribute to this problem while providing only temporary relief 
of the underlying oral health condition. Previous research sug-
gests differences in prescribing patterns for pain management 
by provider type, but little is known about antibiotic prescribing 
patterns, especially for diverse groups of pediatric patients. 
In addition, there is a gap in the literature regarding antibiotic 
stewardship instruction in dental education. 

Aim: This study aims to characterize antibiotic prescribing 
patterns in a midwestern Children's Hospital Emergency De-
partment for non-traumatic dental conditions. This segment 
focuses specifically on the association between time of day, 
day of week, and proximity to holiday to antibiotic prescription 
tendencies in the emergency department. 

Methods: A chart review (n=1,094) was conducted of emer-
gency department visits between 2013 and 2021 at Children’s 
Hospital and Medical Center in Omaha, NE for patients 19 

years and younger presenting with non-traumatic dental con-
ditions. We excluded patients from analysis who presented for 
dental trauma in order to focus on presentations surrounding 
dental infection. 

Results: There was a significant association between day of 
visit and deviation from guidelines (p = 0.01). Patients seen on 
a weekend had the highest proportion of antibiotics prescribed 
outside of guidelines (17.3%) while patients seen on weekdays 
were much lower 9.5% and 9.6% for M/T/W and Th/F, respec-
tively. There was a significant association between hour of 
day and deviation from guidelines (p=<.0001). Patients seen 
outside regular workday hours (8am-5pm) had a higher propor-
tion of antibiotics prescribed outside of guidelines (16.49%) 
in comparison with patients seen during regular workday 
hours (6.71%). There was a significant association (p=0.020) 
between holidays and/or upcoming holidays (2 days prior 
to federally recognized holidays) and antibiotics prescribed 
outside guidelines (20.90%) in comparison with non-holidays 
(11.15%). Based on these results, it is evident that time of day, 
day of week, and proximity to holidays do indeed influence 
the prescription writing tendencies of providers in this specific 
setting. 

Conclusion: The results of our study show a need for thorough 
education regarding the indications for antibiotic prescriptions 
in the setting of pediatric dental emergencies. The results also 
demonstrate a need for adherence to recommended AAPD 
guidelines regardless of time-influencing factors. 

#25: Cryopreserved versus Fresh Immune Cells 
in Interproximal Gingival Tissue: A Pilot Study

Robert Cline, Dr. Richard Reinhardt

Background:  In human periodontal research, multiple fresh tis-
sue samples cannot be analyzed at the same time due to the 
patient’s differing appointment times.  If the samples cannot 
be run all at once, researchers are unable to utilize economies 
of scale to decrease the expense of the research. The simplest 
and easiest way to ensure the samples can all be processed 
at the same time is to preserve them without distortion until 
enough samples have been accumulated to minimize process-
ing and testing costs.  

Aim: The goal of this experiment is to cryopreserve cells and 
determine if enough cells will be preserved to be able to utilize 
economies of scale in future research projects.

Methods: For three patients, a 3x3x3 mm section of tissue 
was removed from the interproximal gingiva of an extraction 
site during an extraction and at the two week follow up.  The 
tissue was cut in half and digested with collagenase, liberase, 
hyaluronidase, and DNAse.  Half of the digested sample was 
immediately frozen in 90% heat inactivated fetal bovine se-
rum (FBS) and 10% DMSO to be processed later, while the 
other half was processed immediately.  The samples were 
processed by staining with zombie violet and antibody stains 
for T-helper cells, cytotoxic T-cells, macrophages, and B-cells.  
They were then analyzed via flow cytometry.  

Results: The percentage of cell survival was calculated be-
cause there was not enough samples to run a statistical anal-
ysis.  The percent survival for each cell type was calculated by 
averaging the number of frozen cells divided by the number of 
fresh cells.  The percent survival is listed as follows: T-helper 

cells – 76.7%, Cytotoxic T-cells – 30.5%, B-cells – 51.9%, and 
macrophages – 2.3%

Conclusion: The methods of cryopreservation used in this 
study resulted in a variable decrease in cell viability.  Therefore, 
alternative methods of cell preservation should be used, or the 
cells need to be analyzed while still fresh. 

#26: Comparison of diagnosis and treatment 
planning among faculty at UNMC College of 
Dentistry

Tessa Tecklenburg

“10 dentists 12 opinions,” is a common phrase used in the 
dental community. Even among a single institution, there are 
still variances in opinions when treatment planning for pa-
tients. The purpose of this study is to evaluate if any relation 
exists between a dentist’s years of experience in practice and 
the treatment plan they chose. A survey containing two cases 
was sent out to the full-time faculty, part-time faculty, and 
residents at UNMC College of Dentistry. The participants were 
asked to diagnose two different cases, and then when prompt-
ed with the correct diagnosis, they were asked to choose a 
treatment plan. The respondents were separated into groups 
based on years of experience, and the results were analyzed 
with help from the statistics team at UNL. Due to the small 
sample size, the results showed no statistically significant 
relationship between years of experience and the treatment 
plan chosen. Thus, the hypothesis was rejected. It would be in-
teresting to see in the future a similar study conducted at the 
college, but with a higher response rate to evaluate if these 
results are reproducible, or if any relation exists. The results 
of this study help to show that experience in the dental field 
does not dictate a treatment planning approach at the college, 
and there will always be options to choose from. It is import-
ant as professionals that we learn and appreciate the different 
approaches you can take for the same case, and that we de-
velop our own opinions to take with us into the future. 

#27: Evaluating the Impact of E-module Instruc-
tion on Radiographic Interpretation

Elias Witte, Alexis Wolfe

Education systems are beginning to modify traditional, lec-
ture-based methods of teaching by incorporating e-learning 
within a curriculum. Studies have shown that e-learning is just 
as effective as traditional methods when introducing novel in-
formation, however, there has been less focus on its influence 
as a review tool after a course has concluded. This study as-
sesses if working through an e-module can create a difference 
in students’ radiographic interpretation skills after completing 
the radiology course sequence at UNMC College of Dentistry. 
Given all students have completed the same radiology curric-
ulum, they should possess a similar foundational knowledge. 
For the study, students were either asked to work through an 
e-module reviewing key radiographic concepts before taking 
a quiz or were asked to skip ahead, taking the quiz without 
the e-module review. The e-module radiographs and review 
questions are different from those found in the quiz, challeng-
ing students to apply their core knowledge base to identify 
radiographic anatomy and pathology. Our study found that 
students who completed the e-module prior to taking the quiz 
scored significantly higher than those who had not. The results 
conclude that e-learning is an effective tool for students even 

after the conclusion of a course, can hone their radiographic in-
terpretation skills, and could aid students in recalling necessary 
foundational knowledge in clinical scenarios.

#28: Demographics and Prevalence of  
Residual Cysts: A Retrospective Study

Amanda Engelbart, Seth Larsen

Background: Residual cysts are inflammatory, odontogenic 
lesions that are commonly found in prior tooth extraction sites 
or after endodontic treatment. These cysts are usually benign; 
however, they can look similar to other malignant and more 
severe lesions making it important to correctly diagnose the 
lesion. 

Objectives: The goal of this research is to determine how often 
residual cysts are clinically diagnosed, and the accuracy of this 
diagnosis. The hypothesis of this study is that lesions with a 
clinical diagnosis of residual cyst will be classified as inflamma-
tory, odontogenic cysts based on the histopathological diagno-
sis. 

Methods:  This retrospective study examined 47 cases and in-
volved specific demographics. Statistical analysis was complet-
ed to determine the proportion of concordant versus discordant 
clinical and histopathological residual cyst diagnoses. Results: 
The data show there was a very low agreement between the 
clinical and histopathological diagnoses (Kappa value of –0.01). 
The patients with discordant diagnoses were more likely to 
have a histopathological rather than clinical diagnosis of residu-
al cyst with specific demographics associated. 

Conclusion: Clinicians were more likely to presume a clinical 
diagnosis as something other than a residual cyst when the 
lesions were residual cysts histopathologically.

#29: Dental Ergonomics Survey

Alexander Woods, Brittan Hoppens

Ergonomics is a term being used to help improve the physical 
and mental health of practicing dental professionals. The histo-
ry of dentistry is riddled with chronic joint pain and/or a devel-
opment/exacerbation of predisposed health issues. Methods 
of management include medicaments, continuing education of 
ergonomics, surgical intervention, investments of technology 
and equipment, or other forms. Many dental professionals 
either have to reduce, end, or change their practice in some 
manner in order to help cope with the conditions that develop 
or get worse. There is an emphasis in recent years to develop 
the habits of proper ergonomics in order to improve the quality 
of life in and out of work for dentists. This survey is to illustrate 
how dental practice can lead to health issues and to show 
how an emphasis on ergonomics can help reduce the risk 
of these developed/exacerbated conditions. What this study 
included was a survey that consisted of free response ques-
tions, multiple choice answers, and “yes and no” responses. 
The survey was sent out utilizing GoogleForms to create, send, 
and develop results. The results of the study point towards al-
tered practicing methods, large investments in equipment and 
technology or physical therapy, seeking continuing education 
for ergonomics, and other forms of management. This study 
will help put a strong emphasis on the practice and teaching 
of ergonomics in the dental profession or for any career that 
includes stationary work that puts physical stress on the body 



during work that may result in chronic pain.

#30: Comparing impression materials in  
dentistry

Aleser Alahmad

Impressions are an important part of dentistry, used for many 
of the procedures that we do everyday such as for crowns, 
dentures, implants, even just taking an impression to evaluate 
a patient’s occlusion and dentition.  In dentistry they say, a mil-
limeter is a mile, our preparations and adjustments are eval-
uated at such miniscule but when it comes to impressions, it 
feels as though dentists do not put as much emphasis on the 
accuracy of their impression as other areas of dentistry.  This 
project looks into the accuracy of different commonly used 
impression materials, some older, some more recent, to ex-
amine whether there is a significant difference between the 
materials when compared to the original model. 

The materials compared in this study are alginate, PVS, and 
a cerec impression scanner. 10 impressions of each material 
were taken on a single model, PVS and alginate impressions 
were scanned using the cerec scanner in order to get a digital 
model to compare the impression model to the original. The 
digital models were trimmed to only show the dentition, then 
overlayed on the original digital model. Statistical data regard-
ing differences in models were obtained, most important be-
ing average difference in height and standard deviation. These 
values were put under a one-way ANOVA test which is a test 
used to find if there is a statistically significant difference be-
tween the groups in terms of accuracy of impression.

#31: Dental Student’s Ability to Identify  
Simulated Occlusal Interferences in Mandibular 
Movements

Marwa Taguri, Dr. Julie Marshall, Dr. Adriana  
Lamounier, Elizabeth Lyden, Dr. Gregory Bennett

Objectives: 1) Evaluate student clinician’s ability to correctly 
identify 4 types of occlusal interferences (premature first tooth 
contact, left working, right working and protrusive) using a 
mounted simulation typodont. 2) Measure perceived level of 
confidence in understanding occlusal interferences.

Methods and Materials: Lauria Flex® typodont was scanned 
using a Trios® scanner.  Five sets of study casts, digitally de-
signed with tooth morphology modifications, printed in Sprin-
tRay® resin were mounted on a Hanau WideVue® articulators 
each with GC® acrylic resin custom incisal tables to prevent 
wear during closure, lateral excursive and protrusive move-
ment. Each case illustrated a type of occlusal interference. 

D2 student participants (N=50) used visual inspection and 
shimstock occlusal foil/hemostat to assess centric, excursive, 
and protrusive movements and then answered one multiple 
choice question/set of casts identifying the teeth involved with 
the occlusal interference given a time limit of 1 minute/set.  
Participants indicated their level of confidence in understand-
ing and identifying 2 types of occlusal schemes and 4 types of 
occlusal interferences using a Likert scale (unconfident, some-
what unconfident, somewhat confident and confident)

Statistics/Results: Frequency of correctly identified occlusal 
interferences from highest to lowest: Premature initial tooth 

contact (92%), working side occlusal interference (48%), pro-
trusive movement occlusal interference (38%), working side 
occlusal interference (14%), non-working side occlusal interfer-
ences (12%).

A few respondents indicated a “confident” level in their ability 
to identify and understand canine guidance (8%) and group 
guidance (6%) occlusion. Median confidence level for correctly 
identifying all 5 types of occlusal interferences and 2 occlusal 
schemes (canine and group guidance) was “somewhat uncon-
fident”.

A Wilcoxon rank sum test indicated no statistical difference in 
median confidence levels between respondents who answered 
correctly compared to incorrectly for each of the five cases. 

Conclusion: There is a trend of low accuracy and low confi-
dence in identifying occlusal interferences in early dental edu-
cation.   Simulated cases on an articulator may be beneficial for 
building skills in identification of occlusal interferences and as a 
self-reflection assessment tool in dental education.

#34: In-vitro Study Comparing the Effectiveness 
of Air Polishing and Coronal Polishing

Shelbi Mills, Maddie Kahl

One of the steps in a prophylaxis appointment is polishing the 
patient's teeth. The purpose of this technique is to remove 
extrinsic stains along with plaque removal. The two polishing 
techniques focused on in this research project are air polishing 
and coronal polishing. This experiment was accomplished by 
gathering extracted teeth, soaking them in a tea-based solution, 
and placing them in buff stone to then report the shade change 
of both before and after the polishing methods using the Trios 
machine. In the end, there was only one significant change 
when using the air polishing technique on the lingual surface 
of the tooth when compared to coronal polishing. Much of our 
data concluded that there were no clinically and statistically 
significant changes to depict whether air polishing or coronal 
polishing was more effective. Both polishing techniques are 
superior. 

#35: U-shaped and Oral-B Toothbrush: Which is 
Better for Plaque Removal?

Shaylie Brown, Alexa Fenn

In this research project, two different pediatric toothbrushes 
are being compared on the effectiveness of plaque control. The 
two toothbrushes being used are the Oral-B rotating battery 
operated toothbrush and the ultrasonic automatic U-shaped 
toothbrush. The purpose of this study is to find out if the newer 
toothbrush, the U-shaped toothbrush, is an okay product to 
recommend to pediatric patients based on plaque control. In 
this study, these two toothbrushes are used along with two 
kilgore pediatric typodonts and kilgore simulated plaque. The 
typodonts were set up on a chair stand and painted with the 
simulated plaque to indicate 100% plaque score. The typodonts 
were brushed with either the U-shaped brush or the rotating 
brush for two minutes and then the plaque score was mea-
sured. The plaque index used was the O’Leary plaque index. 
Each run indicated that the rotating brush was more effective at 
plaque removal than the U-shaped brush.

#36: An In-vitro Study Comparing the Effects of 

Human Breast Milk vs. Formula Milk on Enamel 
Demineralization in Primary Teeth

Kelsey Faust, Claire McCoy

Breastfeeding has been the primitive method of providing in-
fants with vital nutrients they need to thrive and grow for thou-
sands of years. There are many known benefits of breastfeed-
ing, such as enhanced immunity, ease of digestion, increased 
cognitive function, decreased chance of death or morbid illness 
within the first two years of life, and decreased susceptibility 
to many diseases such as diabetes, obesity, cardiovascular 
disease, and multiple types of cancer (Horta & Victoria, 2013). 
In more recent centuries, formula milk has become a common 
household product and an accepted alternative for mothers 
who are unable to or choose not to breastfeed their infants, 
as well as for infants who do not have a mother to feed them. 
While it is a healthy alternative and provides infants with nu-
trients essential to their first months of life, formula feeding 
does not provide the same level of nutrition and long-term 
benefits as breast milk (Salone, Vann Jr. & Dee, 2013). Many 
of these benefits are well known by the public, but there is 
one factor in an infant’s health that mothers may not consider 
when deciding which form of feeding is best for their child: 
the oral cavity. The goal of this study is to explore the causes 
of early childhood caries by comparing the effects of human 
breast milk and formula milk on enamel demineralization in the 
primary dentition.

#37: Effectiveness of a Splatter Guard Prophy 
Angle Compared to a Non-Splatter Guard  
Prophy Angle: An In-vitro Study 

Jadie Rother, Cailyn Jameson

Infection control is a top priority in dental offices. This study 
compared the distance traveled by splatter created from using 
a traditional prophy angle and a splatter guard prophy angle 
during coronal polishing. White tissue paper was laid down in 
a three-foot radius. A typodont with acrylic teeth was placed 
in the center and was polished 24 separate times using the 
Ultrapro™ Tx Disposable prophy angle for 12 trials followed by 
the 12 separate trials with Young™  Splatter guarded prophy 
angles. New tissue paper was used for each individual trial. 
Distance was measured and recorded in an Excel spreadsheet. 
The UNL statisticians desk then used the data collected to 
perform a data analysis. The mean distance traveled by splatter 
created from the traditional prophy angle was 13.6 inches. The 
mean distance of the splatter guard prophy angle was 8.58 
inches. The data analysis provided us with a p value of 0.0013. 
A p value of less than 0.05 shows that the data was statically 
significant, showing that our data recorded was significant.

#38: In-vitro study comparing the effects of  
Limonene on stain removal compared to 3D 
CrestWhitening toothpaste

Daegan Dey, Carley Elznic

Tooth whitening has become a more popular option for pa-
tients upset with their smile. With many whitening options 
for patients to choose, dental professionals need to know the 
most effective ways to brighten smiles. A study was done on 
60 extracted teeth to find out if Limonene (an orange essential 
oil) has an effect on stain removal compared to Crest 3D whit-

ening toothpaste. The study was done over 6 weeks and data 
was gathered on day 1, day 21, and day 42 using a spectropho-
tometer that will give us an L*, a*, and b* value for each tooth. 
The extracted teeth were split up into 4 groups of 15, group 
1 (limonene and crest 3D white), group 2 (crest 3D white), 
group 3 (Limonene), and group 4 (mineral oil). Each tooth in 
each group was brushed with the corresponding treatment for 
30 seconds, 5 days a week using a manual toothbrush. After 
all the data was collected, a one-way ANOVA was used to de-
termine the overall significant difference between treatments 
and their corresponding Delta E values. All treatments showed 
a significant difference between the beginning and halfway, 
while there was no significant difference between beginning 
to end or halfway to end. From the four treatments during this 
period, Limonene produced the largest shade change from 
beginning to halfway point. Since there was no significant dif-
ference between groups in the other two periods, statistically, 
it does not appear the Delta E changed significantly depending 
on which treatment was applied to the teeth.

#39: The Comparative Effects of Toothbrush  
Cover Use for Bacterial Prevention:  
An in-vitro study

Lucille Hill, Hannah Nutter

It is known that the way a toothbrush is stored can impact 
the integrity of the cleanliness of bristles over time. One way 
individuals believe that their bristles are being kept away from 
bacteria is by using a toothbrush cover in between uses. Prior 
research conducted on this method has demonstrated that the 
use of a toothbrush cover actually fosters a humid environment 
that promotes bacterial growth on toothbrushes. Despite these 
findings from previous studies, some still believe a toothbrush 
cover is necessary to prevent debris from contacting bristles 
and dental manufacturers continue to advertise their covers 
as antimicrobial. To test the effectiveness of these covers, 20 
toothbrushes were split into two groups, 10 covered and 10 left 
uncovered. They were then dipped in water and a saliva sub-
stitute and left unbothered for 14 days. After two weeks, the 
toothbrush head was cut off and the contents of the bristles 
were diluted and spread across plates containing a brain-heart 
infusion medium prior to 72 total hours of incubation. Following 
the incubation period, colony-forming-units (CFUs) were count-
ed for each plate and recorded. The data obtained did not vary 
enough between groups to conduct a formal statistical analy-
sis. Therefore, the study was repeated for another trial yielding 
similar results as the first. The research conducted could not 
recognize a statistical significance in CFUs between groups 
in this experiment. While the results prevented a confirmation 
or denial of the original hypothesis, that toothbrush covers led 
to more microbial growth on toothbrushes than those left un-
covered, it does make one question the antimicrobial ability of 
bristles and the effect human saliva has on microbial growth. 
Further research incorporating real saliva is necessary to confi-
dently make conclusions on whether or not toothbrush covers 
prevent microbial contamination of toothbrush bristles.

 #40: An in-vitro study Comparing the Effective-
ness of MI Paste and Fluoride Varnish on the  
Demineralization of Teeth

Johanna Jimenez, Jazmin Esquivel

Background/Objective: Minimal intervention paste (MI paste) 



and fluoride varnish are common remineralizing agents used in 
the dental industry. The purpose of this study is to determine 
which agent is more effective at remineralizing incipient cari-
ous lesions.

Methods: Thirty extracted human molars were used for this 
in-vitro study. The canary system was used to record data. 
Initial or baseline measurements were taken and used to de-
termine which treatment was most effective at remineralizing 
tooth structure. Treatments were applied using a pH cycle con-
sisting of three hours in a demineralizing solution (Mountain 
Dew), 30 minutes in distilled water, two hours in remineraliz-
ing solution (MI paste, fluoride varnish, or Biotene for the con-
trol group), followed by another 30 minutes in distilled water. 
Treatment was applied using a pH cycle to simulate the oral 
health environment. Apart from baseline canary values, mea-
surements were also recorded after sitting in the Mountain 
Dew and after the remineralizing treatment.

Results: Data was interpreted by statisticians at University of 
Nebraska Statistical Cross-disciplinary Collaboration and Con-
sulting Lab. Results showed marginally significant findings in 
the MI paste group at remineralizing tooth structure. No signif-
icant findings were found in the fluoride varnish group.

Conclusions: This study highlighted the differences in the 
effectiveness of MI paste compared to fluoride varnish at 
decreasing incipient carious lesions. Results from this study 
did not show statistically significant findings between the MI 
paste treatment and the fluoride varnish treatment. In conclu-
sion, further research needs to be conducted in order to better 
verify effectiveness on MI paste compared to fluoride varnish.

#41: Relative Effectiveness of Whitening Denti-
frices Containing Different Abrasive Ingredients 
in Conjunction with Electric and Manual Tooth-
brushes

Emily Klosterman, Hannah Nemec

The goal of this study is to observe if there is a difference in 
tooth color whiteness shade when two different toothbrush-
es, electric and manual, and two different kinds of toothpaste 
are used. The kinds of toothpaste used are Arm & Hammer 
Truly Radiant Clean & Fresh Toothpaste compared to Crest 3-D 
White Radiant Mint Toothpaste. Previous studies have been 
done comparing the effectiveness of different toothpastes. 
After obtaining extracted teeth, they were separated randomly 
into four different groups and soaked in coffee. After being 
removed from the coffee, an initial shade was taken using 
the spectrophotometer, followed by brushing each extracted 
tooth for the next four weeks. A reading on the spectropho-
tometer was taken at the two-week mark and at the end of 
the four-week mark. Results of the study show that all tooth-
paste/toothbrush combinations used to brush the extracted 
teeth caused a significant shade change with Delta E being 
greater than 2. A comparison of the different combinations 
showed that there was not a significant difference between 
the toothbrushes (p=0.6987). However, there was a margin-
ally significant difference between the Arm and Hammer and 
Crest toothpaste (p=.0601). Additional research with greater 
sample sizes and extended length of study is indicated to fur-
ther investigate this marginal significance. A study with these 
parameters might reveal a greater significance between these 
toothpastes.

#42: How ABHD17b alters junction assembly 
and cell migration: an in-vitro study

Kawthar Sami, Savannah Kobza

Epithelial-mesenchymal-transition (EMT) is a cellular process 
that causes epithelial cells to morph into cells resembling 
mesenchymal cells. A key protein in the process of EMT is the 
gene, TGF-β. TGF-β signaling is prevalent in tumor cells, thus 
studying its mechanisms is of great interest to those trying 
to treat various tumors. It has been found that TGF-β alters 
different cell junctions, allowing epithelial cells to migrate. Al-
teredTGF-β expression has been found in many patients with 
squamous cell carcinoma. This is thought to be caused by an 
overexpression of a depalmitoglzting enzyme due to altered 
TGF-β. The protein that is responsible is Abhydrolase Domain 
containing 17B, Depalmitoylase (ABHD17b) which is a protein 
coding gene. ABHD17b enables the hydrolase of fatty acid from 
protein S-acylated cysteine residue. ABHD17b also removes 
palmitate (depalmitoylating enzyme) from cellular proteins, 
including cell adhesion proteins. ABHD17b is upregulated by 
TGF-beta signaling. This study utilized cell migration assays to 
study migration in cancer cells with an overexpression of De-
palmitoglzting enzyme (ABDH17b gene). Our results showed 
that cells with an overexpression of this gene showed in-
creased migration compared to cells that had a normal expres-
sion of this gene. Cells with an overexpression of ABDH17b 
have been shown to have less palmitoyl, which in turn leads to 
increased cell migration.

#43: Survey analysis of dental professionals and 
radiation oncologists in Nebraska on compre-
hensive oral care of head and neck cancer  
patients undergoing radiation treatment

Lilia Kusek, Madison Buss

Background: Radiation therapy for patients who have head and 
neck cancers will result in many complications and significantly 
decrease quality of life. A dental professional (dentist or dental 
hygienist) should work with the radiation oncologist and the 
rest of the healthcare team to manage these patients. This 
study investigated the barriers to recommended care for these 
patients in Nebraska.

Hypothesis: In Nebraska, the education on treating these pa-
tients drastically differs from one caregiver to the next. On one 
end, we have some professionals who deal with these patients 
daily because the University of Nebraska Medical Center hous-
es many of these high-risk patients. On the other end of the 
spectrum, some providers do not see these patients because 
they feel they are inadequately prepared to treat them. There 
is an interest in continuing education courses for those who 
want to learn how to take care of these high-risk patients more 
competently.

Materials/Methods: Two online questionnaires were created. 
One questionnaire assessed dental providers' knowledge and 
how they felt about treating patients undergoing radiation ther-
apy for head and neck cancers. The other survey aimed to do 
the same, but the questions were formatted for radiation oncol-
ogists. These surveys were sent out using Microsoft Forms.

Results: The response rate of dental providers was four per-
cent, and the response rate of radiation oncologists was four 

percent. We decided not to include radiation oncologists in 
ourdata set because only one completed the survey. Most 
dental providers, sixty-nine percent, offer pre-radiation treat-
ment. This treatment includes exams, necessary restorations, 
and fluoride treatments. Seventy-two percent of respondents 
stated that they see patients in the radiation treatment pro-
cess. Many providers see these patients, which is why the an-
swer to the following question was shocking. Fifty-five percent 
of respondents said they felt they were not adequately educat-
ed in dental school on the treatment process (before, during, 
and after) of radiation therapy for head and neck cancers. The 
majority of providers expressed an interest in continuing edu-
cation courses that pertain to the treatment of these patients.

Conclusion: The results suggest a need for more continuing 
education courses on treating head and neck cancer patients 
who must undergo radiation therapy. Improved understanding, 
communication, and education can improve the quality of life 
for these patients.

#44: Decay Rate of Tooth Enamel in Soft Drinks: 
An In-Vitro Study 

Stephanie Slater, Chelsea Villa

Research has shown that soft drinks cause demineralization 
and because of how inexpensive and accessible they are, 
many people will choose them over water. People consume 
soft drinks without knowing how much demineralization they 
can cause. Dentists use radiographs and the 3-ES explorer 
to detect for demineralization. Another method to check for 
demineralization is the Canary system, which can detect de-
cay before it even presents clinically or radiographically. The 
purpose of this study is to evaluate the effect soft drinks have 
on the enamel of teeth and to detect the rate at which they 
demineralize with the Canary System. Based on the evidence, 
Coca-Cola and Gatorade both had a significant difference be-
tween the two treatments. Coca-Cola had a greater difference 
compared to Cool Blue Gatorade. However, Coca-Cola and 
Gatorade both resulted in demineralization of enamel. With re-
peated exposure to soft drinks on a daily basis, the enamel will 
demineralize and result in a carious lesion. 

#45: In-vitro study Comparing the Whitening 
Effects of Charcoal Infused Toothbrush with 
Charcoal Dentifrice vs. Nylon Toothbrush with 
Charcoal Dentifrice 

Vicky Bongomin, Brandon Tong

Objectives: To evaluate the effects of charcoal infused tooth-
brush with charcoal toothpaste and nylon toothbrush with 
charcoal toothpaste on whitening. 

Methods: Twenty-five teeth cut in half and randomly divided 
into five groups. Four groups were stained with either cof-
fee or blueberry and one group was only placed in distilled 
water. The groups are as listed: charcoal TB&TP- coffee, 
charcoal TB&CTP blueberry, regular TB&TP-blueberry, regular 
TB&CTP-coffee, control. These teeth were brushed for 10 days 
and then measured for shade change with Vital Easyshade. 

Results: Color change was not significant (p=0.0004) between 
regular toothbrush and infused charcoal toothbrush. 

Conclusion: The combination of charcoal toothpaste with a 

charcoal infused toothbrush is not more effective in whitening 
than charcoal toothpaste with a regular toothbrush.

#46: Artifacts Generated by Pediatric Stainless 
Steel and Zirconia Crowns on CBCT Imaging: An 
In Vitro Study

Dr. Allie Koth, Landon Koth, Kaeli Samson,  
Dr. Claire Koukol, Dr. Sung Kim

Purpose: Pediatric patients with hematologic, oncologic, or or-
thopedic concerns require frequent 3D imaging for medical pur-
poses. Physicians often request placement of specific dental 
materials to reduce distortion of this imaging. The aim of this 
study is to examine the production of artifacts on CBCT images 
produced by stainless steel crowns (SSCs) and preformed zir-
conia crowns (PZCs). It is hypothesized that PZCs will generate 
significantly greater artifacts than SSCs.

Methods: A pre-study power analysis suggested a sample size 
of 12 previously extracted primary molars for each variable. 
Independent variables include a control of non-restored molars, 
molars restored with prefabricated 3M ESPE SSCs, and molars 
restored with NuSmile PFZs. Each sample is mounted in dental 
stone with wax support to simulate surrounding hard and soft 
tissue. Samples were then scanned in a Planmeca CBCT ma-
chine utilizing the small field of view mounting plate. Grayscale 
values were analyzed for each scan and converted to data to 
assess amount of artifact produced from each sample. 

Results: A Kruskal-Wallis test resulted in a p-value of <.0001, 
indicating the average grey scale significantly differed among 
the three variables. Due to this significance, post-hoc pairwise 
comparisons were performed using Wilcoxon Rank Sum tests, 
with Bonferroni adjusted p-values. These tests indicated all 
groups significantly differed from each other with p-values of 
0.0088 (control vs. SSC), 0.0001 (control vs. PZCs), and 0.0001 
(SSC vs PZCs). 

Conclusion: Results of this study are impactful, indicating that 
PZCs may not be an acceptable alternative to SSCs for patients 
undergoing frequent 3D medical imaging due to the significant 
amount of artifact PZCs produce. In vivo studies are needed in 
order to confidently apply findings to clinical decision making. 
Further research should include analyzing artifact generated 
from PZCs and SSCs during MRI and CT imaging. 

#47: Three-dimensional analysis of condylar  
displacement after orthognathic surgery in  
patients with facial asymmetry

Dr. Teresa Bae, Dr. Po-Jung Chen

Facial asymmetry is apparent when there is a clinically signifi-
cant variation between the two halves of the face. There can be 
varying degrees of facial asymmetry and mild asymmetry can 
be treated by orthodontics alone. For severe facial asymmetry 
a combination of orthodontics and orthognathic surgery may be 
necessary. The condyle must be in a stable position following 
surgery to have functional and structural stability and prevent 
relapse. This research proposal is to perform a retrospective 
CBCT study on the displacement of the condyle following or-
thognathic surgery in patients with facial asymmetry. 

The CBCTs will be obtained from Taipei Veterans General Hos-



pital in Taiwan (VGHTPE) from patients who have received 
pre-surgical orthodontic in the past 5 years. A total of 70 
CBCTs will be analyzed. CBCTs were obtained at two time 
points for each patient: pre-surgery and after decompensation 
(T1) and after orthognathic surgery (T2). Linear and Angular 
measurements will be made at timepoints T1 and T2. The fol-
lowing linear measurements will be compared: posterior joint 
space, superior joint space, anterior joint space, and distance 
of the condyle to the mid-sagittal plane. The changes in the an-
gle of the mandibular condyle will also be analyzed. 

Although there is a good amount of research on the positional 
changes of the condyle following orthognathic surgery, the 
same is not true in the case of patients with facial asymmetry. 
If there is a discrepancy between the positional changes of the 
condyle on the deviated side compared to the non-deviated 
side, this may suggest modifications in treatment may be nec-
essary that will result in a better treatment result in patients 
with facial asymmetry.

#48: Association of Inflammation and Obesity 
on Oral Wound Healing Outcomes

Dr. Neil Bealka, Dr. Amy Killeen

Periodontitis is one of the most common inflammatory diseas-
es in the adult population with its incidence increasing with 
age. Despite its multifactorial nature, the main cause of peri-
odontitis is the presence of a dysbiotic biofilm which results in 
both local and systemic inflammation. 

Systemic inflammation and obesity are patient dependent fac-
tors that are known to play an important role in wound healing 
outcomes extra orally.   To this point, little is known about the 
effects that inflammation (local and systemic) and obesity play 
on intraoral wound healing. 

The aim of this pilot study is to examine the relationship be-
tween local and systemic inflammation on post-extraction 
healing outcomes. This study was conducted on eight patients 
requiring an extraction of a posterior tooth due to periodontal 
disease, caries, or root fracture. Data collection involved as-
sessment of baseline periodontal indices and a limited field 
cone beam CT at the time of extraction. Following atraumatic 
tooth extraction, follow up clinical and radiographic measure-
ments were taken at 3 months.

This study will evaluate both clinical and radiographic healing 
outcomes post-extraction. This will be assessed by changes 
in periodontal indices and radiographic dimensional changes 
noted on a limited field cone beam CT.  Specifically, changes in 
the periodontal attachment pre- and post-extraction as well as 
changes in the residual ridge. At present, patient recruitment 
is complete. The 3 month follow up is ongoing.

#49: The Effectiveness of EndoSequence BC  
Liner as an Intraorifice Barrier: A Descriptive  
Pilot Study

Dr. Robert Grode, Dr. Neil Bresnahan

It is common in endodontic practice to place an intraorifice 
barrier over obturated canal orifices with the aim to prevent 
contamination if the provisional restoration is displaced prior to 
placement of a permanent restoration. Currently, no guidance 
exists regarding how long these intraorifice barriers will pro-

tect obturated root canals against leakage contamination. The 
purpose of this study was to investigate the length of time En-
doSequence BC Liner (ESBCL; Brasseler USA, Savannah, GA) 
used as an intraorifice barrier is effective in preventing leakage. 
20 extracted, single-rooted teeth received in vitro non-surgical 
root canal treatment followed by placement of 2mm thickness 
ESBCL intraorifice barrier or no barrier. The access cavity of all 
teeth were exposed to 1M glucose using a glucose leakage 
model and a glucose assay kit that has previously been de-
scribed in endodontic literature. At 1, 2, 4, and 8 weeks, there 
was no statistical difference in glucose leakage between the 
intraorifice barrier and no barrier groups. The results of this 
study indicate that ESBCL as an intraorifice barrier is ineffec-
tive in preventing glucose leakage, however, it is unclear if the 
tested material was ineffective in preventing leakage or if the 
glucose leakage model itself is an ineffective method to test 
leakage.

#50: Title: Deep Learning Technology Assisted  
Interpretation of Working Length Radiographs 
in the Pre-Clinical Setting: A Pilot Study.

Dr. Petar Georgiev

Purpose: This study trained a deep learning algorithm to 
assess working length radiographs of single rooted, single 
canaled teeth in a pre-clinical setting with the goal of aiding 
dental students in the future. 

Materials and methods: A search was performed for working 
length radiographs exposed in the pre-clinical setting between 
the years of 2019 to 2021. The radiographs were analyzed by 
the author and graded as long, short, or exact. The images 
were randomized into training and validation sets using a ran-
dom number generator. A supervised deep learning algorithm 
was trained using Google’s Vertex AI deep learning technology. 

Results: A total of 251 working length radiographs were exam-
ined. The trained algorithm achieved 75% accuracy in correctly 
interpreting working length radiographs. 

Conclusion: Supervised machine learning shows promise in 
interpreting working length radiographs, however, further re-
search and additional data are needed.

#51: The MASTL-ENSA-PP2A/B55 pathway  
modulates DNA crosslink repair and cisplatin 
resistance in oral cancer

Odjo Gouttia, Dr. Aimin Peng 

Cisplatin and similar platinum-based drugs are widely used for 
chemotherapeutic eradication of cancer, including oral squa-
mous cell carcinoma (OSCC). Here, we investigate the involve-
ment of MASTL (Microtubule Associated Serine Threonine 
kinase Like), a cell cycle kinase that mediates ENSA/ARPP19 
phosphorylation and PP2A/B55 inhibition, in OSCC therapy. 
Interestingly, upregulation of MASTL and ENSA/ARPP19, 
and downregulation of PP2A/B55, are common in OSCC. 
MASTL expression is in association with poor patient sur-
vival. In established OSCC cell lines, upregulation of MASTL 
and ENSA, and downregulation of B55 genes, correlate with 
cisplatin resistance. Stable expression of MASTL in OSCC 
cells promoted cell survival and proliferation under cisplatin 
treatment, in an ENSA-dependent manner. Conversely, dele-

tion of MASTL or ENSA, or overexpression of B55, sensitizes 
cisplatin response, consistent with increased DNA damage 
accumulation, signaling, and caspase activation. Strikingly, our 
single cell gel electrophoresis analysis indicate a direct role of 
the MASTL-ENSA-PP2A/B55 pathway in modulating the repair 
of cisplatin-induced DNA interstrand crosslink (ICL). Our ongo-
ing research linked MASTL-B55 to regulation of activation and 
chromatin recruitment of key ICL repair factors. In particular, 
MASTL facilitates, and B55 inhibits, the mono-ubiquitination 
of Fanconi Anemia proteins FANCI and FANCD2, a key step 
of ICL repair. We are further investigating the detailed mecha-
nism underlying of this new function of MASTL-ENSA-B55, and 
evaluating its therapeutic implication in platinum-based cancer 
chemotherapy.

#52: Association of Periodontal Inflammation on 
Immune Response in Wound healing

Dr. Sasha Mohammadi, Dr. Richard Reinhardt 

Periodontitis is a chronic multifactorial inflammatory disease 
associated with dysbiosis of plaque biofilms and characterized 
by progressive destruction of the tooth-supporting apparatus. 
It is important to preserve natural teeth wherever possible. 
However, in certain cases where a tooth has been compro-
mised due to severe periodontal disease, caries, or a root 
fracture, extraction may be recommended. Dental implants 
are often recommended as a way of replacing missing teeth 
and restoring the edentulous space. The size and shape of the 
residual ridge is an important factor influencing the success of 
the implant. After extraction, the socket can undergo change 
in dimension. The extent of these changes is variable and can 
be affected by the patient's ability to heal. The aim of this pilot 
study is to examine the relationship between periodontal sta-
tus, levels of inflammatory markers in gingival crevicular and 
wound fluids, and post-extraction healing outcomes. This study 
was conducted with eight patients who required extraction 
of a posterior tooth with at least one neighboring tooth due 
to severe periodontal disease, caries, or a root fracture. The 
study involved the collection of baseline clinical records, gin-
gival crevicular fluid (GCF) samples, and limited cone beam 
CT scans during the initial visit. The tooth extraction was per-
formed using atraumatic techniques, and follow-up data col-
lection took place at 2 weeks and 3 months post-procedure. 
The study will use a multiplex immunoassay to measure nine 
analytes: Fibroblast growth factor-2 (FGF-2), Interleukin (IL)-1β, 
IL-6, IL-10, IL17A, insulin-like growth factor 1 (IGF-1), Tumor ne-
crosis factor (TNF)-α, receptor activator of nuclear factor kap-
pa-B ligand (RANKL), and vascular endothelial growth factor A 
(VEGF-A). Furthermore, the dimensional changes of the ridge 
will be measured by comparing pre- and post-extraction cone 
beam CT scans. At present the recruitment of patients and 
sample collection have been completed. 

#53: Gamma-tubulin is Required for DNA Repair

Abhishikt David Solomon, Dr. Aimin Peng

DNA double strand breaks (DSBs) are of deleterious and lethal 
consequences as they result in cancer progression. The two 
major DNA repair pathways, namely, Non Homologous End 
Joining (NHEJ) and Homologus Recombination (HR), utilize nu-
merous repair proteins which are necessary for efficient repair 
of these DSBs in response to DNA Damage. Interestingly, the 
efficient recruitment of repair proteins, and completion of DSB 
repair likely involve complex, tnterorganelle communication 

and coordination of cellular components. We are in particular 
interested in the new role of nuclear microtubule (MT) compo-
nent in DSB repair. Gamma-tubulin (-tubulin, or Tubg1), a major 
microtubule nucleation factor, is one of the key proteins to reg-
ulate microtubule dynamics. Here, we show that gamma-tu-
bulin is recruited to the site of DNA Damage and is required 
for efficient repair of the DNA via both NHEJ and HR. The inhi-
bition of gamma-tubulin impedes DNA repair and exacerbates 
DNA damage accumulation. Consistently, gamma-tubulin 
facilitates the recruitment of DNA repair proteins of the HR 
and NHEJ. Altogether, our findings characterize gamma-tubulin 
as a new and essential protein in the repair of DSBs and DNA 
Damage response.

#54: Discoloration of Zirconia Crowns From  
Opposing Restorations 

Dr. Katharine Sumerfield, Elizabeth Lyden,  
Dr. Bryan Skar, Dr. Mi Sook Lee 

Background: In today’s society parents have higher demands 
when it comes to the esthetics of their children’s dental res-
torations. This has led to many companies producing zirconia 
crowns that are now used when full coverage restorations 
are required. Recently in our clinic, we have noticed zirconia 
crowns that appear discolored following placement. 

Purpose: The aim of this bench top research is to evaluate 
the cause of extrinsic discoloration of zirconia crowns. The 
presence or absence of discoloration will be evaluated and 
compared when two zirconia crowns are opposing one anoth-
er and when the zirconia crown is opposing a stainless steel 
crown. 

Methods: An articulator with a custom incisal guide table and 
mounted typodonts was used to simulate lateral excursive 
movements between teeth #C and R. Using the articulator, 
each test group was run through 100 lateral movements. The 
maxillary crown was then evaluated for the presence or ab-
sence of a mark. Three groups were used for this simulation, 
zirconia opposing plastic tooth, zirconia opposing zirconia and 
zirconia opposing stainless steel. All maxillary teeth were 
prepped to a size 1 zirconia crown. For the mandibular teeth 
the stainless steel group were all prepped to fit a size 3 crown 
and the zirconia group was prepped to fit a size 3 crown. All 
crowns were cemented using FujiCem. All crown preparations 
and lateral movements were completed by the same research-
er. 

Results: It was found that there is a statistically significant as-
sociation between experimental group and result (p<0.0001).  
A mark was absent 100% in the first two groups and 0% with 
the stainless steel group.

Conclusions: Extrinsic discoloration of zirconia crowns is due 
to stainless steel crowns on the opposing dentition. This infor-
mation will allow providers to inform parents of possible treat-
ment outcomes and may lead providers to choose different 
restorative methods.  

#55: Recall Rates Following Full Mouth Oral  
Rehab Under General Anesthesia

Dr. Andrew Wilson, Jihyun Ma, Dr. Claire Koukol

Purpose: The aim of this retrospective chart review was to 



determine frequency of pediatric dental patients return to clinic 
for routine care following full mouth oral rehabilitation under 
general anesthesia. The goal was to identify demographic 
trends that may be associated with poor follow up and make 
clinic policy recommendations to correct or remove possible 
barriers to routine care.

Methods: Children ages 1-9 with ASA I or II classification 
treated in the operating room by a UNMC pediatric dental pro-
vider in the year 2019 were included. Demographics gathered 
included, age, insurance type, distance traveled, primary lan-
guage spoken, and new patient vs patient of record. Follow up 
intervals included 1-24 months, and 24+months/ no return. 248 
charts fit the inclusion criteria and were included in this study.

Results: Results pending. Descriptive statistics will be included 
in final results.

Conclusion: Anticipated low return rates would support a 
change in clinic policy to help encourage follow up and support 
definitive treatment when treating a low socioeconomic patient 
population.

#56: Association between Obesity and  
Traumatic Dental Injuries in Primary and  
Permanent Dentition in Children that Visit the 
Emergency Departments of Children’s Hospital 
and Medical Center and University of Nebraska 
Medical Center Pediatric Dental Residency  
Clinic

Dr. Eric Wood, Kaeli Samson, Dr. Zachary Houser 

Purpose: Several studies have been conducted over the years 
investigating Traumatic Dental Injuries (TDIs) and their asso-
ciation with body mass index (BMI), however the majority of 
these studies have focused solely on the permanent dentition. 
This study is designed to determine if an association exists be-
tween obesity and TDIs (both primary and permanent dentition) 
using a matched-cohort design.  

Methods: Dental records were reviewed for 100 patients under 
the age of 19 years who sustained a TDI from August 2015 - 
April 2020 and were seen by pediatric dental residents. Data 
for age-and-sex-matched controls were collected from patients 
seen in the pediatric dental clinic on the same day as the case 
patient (or following day if no matches were found) for a one-to-
one case control match.  

Results: Patients with TDIs had a significantly lower median 
BMI percentile (60.0 IIQR: 25.0, 84.0)) relative to age/sex/day-
matched controls (68.5 (IQR: 48.5, 92.0)), p=0.0468. There was 
a significant association between case/control status and in-
surance (p=0.0009). The highest proportions within each group 
were Medicaid patients, which comprised 45% of the case 
group and 73% of the control group.  

Conclusions: Patients with TDIs had a significantly lower me-
dian BMI percentile in this study, however this may be con-
founded by the difference in insurance status between the two 
groups. This may be due in part to higher activity level and thus, 
more exposure to activities that may lead to a TDI. Future stud-
ies may want to match on insurance status to help adjust for 
potential confounding effects. 

#57: Targeting Aurora kinases to overcome  
cisplatin resistance in oral squamous cell  
carcinoma

Xin Li, Zhigang Wang, Ling Wang, Dr. Aimin Peng 

Cisplatin-based chemotherapy has significantly improved the 
prognosis of patients with advanced recurrent oral squamous 
cell carcinoma (OSCC). However, the intrinsic and acquired 
resistance of tumor cells to platinum chemotherapy, and its 
toxicity to normal tissue are the bottlenecks that limit the ef-
fectiveness and application. We performed a small molecule 
inhibitor library screen to identify novel drugs that sensitize 
resistant OSCC to cisplatin. Among top candidates were sev-
eral inhibitors of Aurora kinases, especially Aurora A. Aurora 
kinases are well-established in regulation of G2/M transition, 
mitotic spindle assembly, and other aspects of mitotic progres-
sion. However, the precise role of Aurora kinases in cisplatin 
resistance is unknown, given that cisplatin confers toxicity 
primarily in cells undergoing DNA replication. Surprisingly, inhi-
bition or depletion of Aurora kinases impaired ATR-dependent 
replication checkpoint signaling and activation, in response to 
cisplatin. This deficiency is corelated with aberrant S-phase 
progression, accumulation of DNA damage, and increased 
apoptotic cell death after cisplatin treatment. Taken together, 
we identified Aurora kinase inhibitors as new therapeutics with 
synergistic antitumor effects with cisplatin in OSCC. This ther-
apeutic effect is likely due to a new function of Aurora kinases 
in DNA replication checkpoint control. Our findings shed new 
light on the potential clinical application of Aurora kinase inhib-
itors that are already under clinical investigations for cancer 
therapy.

#58: Biomechanics of the Tip-Back Bend: An 
Analysis of the force system via translational 
research

Lyndzie Brace, Dr. Minnie Vishwanath, Dr. Po-Jung 
Chen

Introduction:  This study analyzes the force system produced 
by the tip-back bend and its associated base archwire in order 
to make inferences for clinical use.  The tip-back bend produc-
es a counterclockwise moment (crown distal, root mesial) on 
the molar, an intrusive force on the incisor, palatal root torque 
of the incisor, and an extrusive force on the molar.  Previous 
analysis of a tip-back bend assumes a simplistic understanding 
of the force system involved. The force system could potential-
ly be altered by variations in clinical application of tip-back bend 
mechanics such as archwire dimension and material. Further-
more, 3D analysis of the force system produced by a tip-back 
bend can potentially bridge the gap between an intended force 
system and the expected clinical tooth movement. 

Objectives: To experimentally quantify the 3-dimensional force 
systems acting on the maxillary first molar and the incisors 
when a tip back bend archwire of differing materials and di-
mensions is used. To compare the 3D force systems produced 
on the first molar and the incisors found in-vitro with the 3D 
force systems that was observed during a preliminary study by 
Janakiraman et al., 2016. 

Methods:  A computerized 3D orthodontic force tester (OFT) 
will be used to quantify and compare the force systems gen-
erated from different combinations of tip-back bend archwires 

and base archwires.  A combination of Stainless Steel (SS) 
base archwires and tip-back archwires of different sizes and 
materials, Nickel Titanium (NiTi), SS and Beta Titanium (TMA) 
will be tested. 10 samples of each combination will be tested 
for reliability. The in-vivo portion of the study involves retracing 
16 deidentified lateral cephalometric images from the prospec-
tive clinical trial by Janakiraman to ensure reliability.  In-vitro 
and in-vivo data will be compared and the effects on the maxil-
lary first molars and the incisors will be analyzed.

#59:  Socioeconomic Factor Association with An-
tibiotic Prescribing Patterns in the  
Emergency Department  

Dr. Maddison McConnaughhay, Dr. Molly Cawley, 
Ashley Dirksen, Lauren Larson, Kaeli Samson, Anne 
Steffen, Dr. Sarah Lowman

Purpose: Antibiotic Resistance is a major public health problem 
in the United States, resulting in significant morbidity and mor-
tality. Antibiotic prescriptions for dental issues may contribute 
to this problem while providing only temporary relief of the 
underlying oral health condition. Previous research suggests 
differences in prescribing patterns for pain management by 
provider type, but little is known about antibiotic prescribing 
patterns, especially for diverse groups of pediatric patients. 
This study aims to characterize antibiotic prescribing patterns in 
a midwestern Children's Hospital Emergency Department for 
non-traumatic dental conditions. 

Methods: A chart review was conducted of emergency depart-
ment visits between 2013 and 2021 at Children’s Hospital and 
Medical Center in Omaha, NE for patients 19 years and young-
er presenting with non-traumatic dental conditions. Analysis 
was completed to determine the relationship between socio-
economic variables (insurance status, race, and ethnicity) and 
antibiotic prescription writing according to current AAPD guide-
lines in the emergency department, using Chi-Square tests

Results: Results showed that socioeconomic factors  were 
associated with a patient’s risk of being prescribed an antibiotic 
outside the current AAPD guidelines. Insurance  was signifi-
cantly associated with inappropriate prescriptions (p = 0.04), 
where patients with commercial insurance had the lowest 
proportion of patients who had antibiotics prescribed outside 
of guidelines (6.0%), and patients on Medicaid had the highest 
(14.3%). Race was also significantly associated with inappro-
priate prescriptions (p < 0.001), where White patients had the 
least amount of antibiotics prescribed outside of guidelines 
(5.7%), and African patients had the highest (27.3%)

Conclusion: Socioeconomic factors are associated with a 
patient’s risk of being prescribed an antibiotic outside of the 
AAPD guidelines, further leading to risk of antibiotic resistance 
for this already vulnerable population. Additional education of 
providers and increased access to care would provide solutions 
to the larger oral health condition these patients are presenting 
with instead of a temporary fix that is not clinically indicated.  



 

Frank M. Wentz, DDS, MS, PhD, was a scholar, philosopher, 
dentist, humanitarian and a Diplomat of the American Board of 
Oral Medicine. His practice, in Chicago from 1955 to 1969, was 
limited to periodontics. He taught for many years at the Univer-
sity of Illinois and at the Loyola University College of Dentistry 
before coming to the University of Nebraska College of Dentist-
ry in 1969. 

Dr. Wentz served the college with distinction as assistant dean 
for graduate studies and continuing education and professor 
of periodontics. He made a difference in countless lives and 
will forever be remembered for his exuberant enthusiasm and 
gracious manner.  

We are pleased to honor the memory of Dr. Frank M. Wentz 
(1917-1984) with great appreciation for his many years of  
dedicated service to the College of Dentistry and to the dental 
profession.

About the

Frank M. Wentz  
Student Scientific Program


