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Periodontal disease

Biofilm

/

Periodontitis is a chronic, multifactorial, host-

mediated inflammatory disease associated with
dysbiotic microbial biofilms. Its impact is profound
and multidimensional, ranging from the
destruction of the periodontal support structures to
systemic and public health consequences.

Chapple, L. L., et al. Journal of clinical periodontology zo15, 42, S71-S76.
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Epidemiological burden
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50% 11.2% ==
> Major cause of tooth loss;
o [ o independently associated with

systemic chronic inflammatory

=
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Proportion of the global adult Standardized prevalence of severe diseases; negatively impacts
population affected by periodontitis. periodontitis (6! most prevalent impacts nutrition and quality
= ) |l human disease globally). 2] |l of life. J
T — —{ INTERVENTION WINDOW

| G l Severe Periodontitis

! Gingival Health ingivitis
'. i 'r - T' [

|
G Pathogenesis: Plaque biofilm accumulation triggers dysbiosis and (&)
% an inappropriate, destructive host inflammatory immune response. %~

rCIinicaI Directive: Gingivitis and periodontitis are a continuum. Not all gingivitis progresses,-l
i L but managing gingivitis is the definitive primary prevention strategy for periodontitis. J

Murray, C. J., et al The lancet 2020, 396(10258), 1223-1249.
This presentation is open access under the following license: @

The illustrations in this presentation were generated using Al (Gemini)



°
0
[y .t
v )
. years - @9
)
ADVANCING EDUCATION
AND ORAL HEALTH

ty of life

Contemporary periodontal diagnosis:
A comprehensive biological approach

The Clinical lllusion

Biological Heterogeneity

PROBING

Host
Response

Genetic
. Factors

—
Only ~37% of teeth with consistent
i gingivitis progress to periodontitis.

Microbial
Challenge

Environmental
Modifiers

Didactic Callout Block
Teaching Focus: Current dental curriculum stops at clinical (BOP, PPD, CAL) and radiographic presentation.
Students must learn that identical clinical labels often mask highly variable biological susceptibilities.
The illustrations in this presentation were generated using Al (Gemini)
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Contemporary periodontal diagnosis

Staging

Severity based on the worst site

Grading

Progression rate and risk

Stage I - Initial Stage I1 - Moderate Stage III - Severe Stage VI - Advanced
ﬁ 5% &5%33%
CAL: CAL: CAL: >5 mm CAL: >3 mm
RBLIiIr;’/m RBle;";;l;n RBL.: extending to the middle or RBL.: extending to the middle or G ra d (0] A G ra d (0] B G ra d (o) C
Tooth loss: None Tooth loss: None beyond g
Tooth loss: <4 teeth Tooth loss: > teeth

Tonetti, M. S., et al. Journal of clinical periodontology 2017, 44(5), 456-462.
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The gap between the classroom and the clinic

Theworld of clinical practice

The world of the classroom
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Reliance on traditional
assessment methods
frequently introduces
clinical ambiguity into
daily dental decision-

making
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Entrustable Professional Activities (KEPAs) model

Traditional periodontal diagnosis

Contemporary periodontal diagnosis
Focus: Exclusively macroscopic Focus: The complex ecological
clinical parameters (e.g., and molecular etiology of
0O bleeding on probing). periodontal disease.
Focus: Superficial

standardization that ignores the

Update: Ongoing identification
molecular etiology.

of dysbiotic signatures and
salivary inflammatory biomarkers

. Challenge: Findings from
~ @ Result: Students treat patients I~ e primary research rarely make
@ﬂ as abstract clinical exercises. %%

their way into the classroom in
a usable format.

Translating fundamental biomedical sciences into applied clinical
decision-making remains a persistent challenge in medical education

In dental education, formulating a comprehensive periodontal diagnosis and developing a treatment plan based on biological risk is a critical clinical
skill that future dental surgeons must master before graduation
Ten Cate, O. Medical education 2005, 39, 1176-1177.

The illustrations in this presentation were generated using Al (Gemini)
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Study design

CARAIPER framework:
A schema for situated learning

Duran-Pérez, V. D. Educacion Médica 2019, 20(1), 55-59.

The illustrations in this presentation were generated using Al (Gemini)
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Type of science: Applied (translational educational research)
Study design: Quasi-experimental (single-group pre- and post-test design)
Event occurrence: Prospective
Event sequence: Longitudinal
Variable control: With intervention

Case

Presentation of
the high-fidelity
vignette.

Feedback Feedback Clarify Clarify
Expert validation and Expert validation CENGTRENIISGIVY | |dentifying unknown terms
diagnostic recalibration. and diagnostic terms and clinical

Lititae and clinical parameters.
recalibration.

parameters.

Independent Study Independent (et | Representation
Directed evidence- Study ‘ bl Building a mental Building a mental
based research. Directed evidence-

model of the model of the patient’s
based research. patient's condition condition.

Questlor_is Questhns Analysis Analysis
Formulating Formulating :

- Examining the
- . > ¢ P > = - Examining the : :
diagnostic queries. dl;é;er:?es:v : . - GO datal multi-omics data.

"This presentation is open access under the following license: @
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Study design

CIE/0304/05/2026

Registration number and approval by the Research and Ethics Committee of the UNAM School of Dentistry

Purposive sample of
15 undergraduate

Phase 1:
Pre-Test

dental students from
southern Mexico City
(UNAM).

Phase 2:
Intervention

Association for Dental Education in Europe
Learning together to improve oral health and quality of life

Phase 3:
Post-Test

r

° Baseline

w measurement of
real-world clinical

° judgment via expert-

w validated Script
Concordance Tests

(SCTs).
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The illustrations in this presentation were generated using Al (Gemini)

Implementation of

high-fidelity omics

vignettes analyzed
through the

CARAIPER schema.

This presentation is open access under the following license: @

Re-evaluation of
diagnostic precision
and reasoning
competencies using
SCTs.
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Authentic Periodontal Indices
2017 periodontal classification
clinical signs (e.g., bleeding on
probing).

Matched Dysbiotic
Microbial Loads

Authentic oral microbiome
profiles extracted from primary
research.

Salivary Proteomic Profiles
Inflammatory biomarkers and
acute-phase proteins tied to
the clinical phenotype.

By bringing these pieces of information

together, the patient ceases to be an abstract
concept and becomes a complex biological
reality.

A Notel

The illustrations in this presentation were generated using Al (Gemini) "T'his presentation is open access under the following license: (& gy
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Case

Presentation of
the high-fidelity
vignette.

Feedback [ LCILLELS Clarify Clarify

Expert validation and Expert validation CEGTTOEIY | (dentifying unknown terms

diagnostic recalibration. and diagnostic terms and clinical and clinical parameters.
recalibration. parameters.

Independent Study [ ALLEEUGEN : ereeneeved | Representation

Directed evidence- Study a0 / Building a mental Building a mental
based research. Directed evidence- | model of the model of the patient’s
based research. \ patient's condition 4/ AWl (1]

Questions Questions

Formulating Formulating
diagnostic queries.

Analysis

Examining the
multi-omics data.

Analysis

Examining the
multi-omics data.

Integration

Merging clinical
signs with: molecular
evidence.
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Clinical vignette
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A 22-year-old patient presents to the dental clinic for a routine periodontal evaluation. The clinical examination reveals inadequate oral
hygiene, evidenced by a plaque index of 64%. Periodontal charting demonstrates an intact periodontium with physiological probing
depths of <2 mm and no clinical attachment loss.

If you were thinking And then you find The diagnosis becomes

Generalized plaque-induced o Ruled out or almost ruled out
ingivitis on an intact )
8l gl ) o Less likely
periodontium.
o Neither more nor less likely
o More likely
o Certain or almost certain
Plaque 64.29 0.48 0.04
Redness 8.33 0.28 0.02
Bleeding on probing 20.83 0.41 0.03
Suppuration 0.00 0.00 0.00
Comments

Representative script concordance tests

This presentation is open access under the following license:
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A 28-year-old female patient presents for a routine periodontal assessment. Clinical examination reveals an intact periodontium with
probing depths within physiological limits (< 3 mm) and no clinical attachment loss (CAL). Pronounced gingival inflammation is noted,

evidenced by a Bleeding on Probing (BOP) score of 40%.
If you were thinking And then you find The diagnosis becomes

Generalized dental plaque- o Ruled out or almost ruled out
induced gingivitis on an intact o Less likely
periodontium.
o Neither more nor less likely
o More likely
o Certain or almost certain
Comments

Representative script concordance tests
p p This presentation is open access under the following license: @
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A 26-year-old male patient, a former heavy smoker with a history of two previous orthodontic treatments, presents for a periodontal
evaluation. Clinical examination reveals a generalized and severe inflammatory response, evidenced by a Bleeding on Probing (BOP)
score of 60%. Probing depths are within physiological limits (< 3 mm); however, a localized Clinical Attachment LLoss (CAL) of 1.1 mm

is noted, which is attributed to the prior orthodontic therapy rather than periodontitis.

If you were thinking And then you find

The diagnosis becomes

o Ruled out or almost ruled out

Periodontitis Stage I
kDa MW 1 o Lesslikely
v | o Neither more nor less likely
Y s -—— -
Radiographs show intact A o More hkely
interproximal crestal bone,
but salivary proteomic x| g S o Certain or almost certain
analysis shows a twofold = | o
increase in total
hemoglobin concentration .
and a significant decrease - -
in total salivary alpha- v [N
a‘rnylase. e —
Comments

Representative script concordance tests
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Results

Quantitative impact: Advances in diagnostic accuracy

Performance Dashboard (p < 0.001)
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Average Script Concordance Test (SCT) Score
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Results

Qualitative impact: Improving molecular justification

Molecular Justification Clinical Confidence

53.3%

C
0
pre)

c
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16.6%

Post-intervention

Pre-intervention, only 16.6% of students could Self-reported confidence in formulating
justify a gingivitis diagnosis with molecular evidence-based treatment plans improved
evidence. Post-intervention, this competency significantly, rising from a baseline mean of 2.4
surged to 53.3%. (on a 4-point Likert scale).

The illustrations in this presentation were generated using Al (Gemini) "This presentation is open access under the following license: @
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Conclusions

Integrating primary multi-omic research, specifically salivary proteomics and oral microbiome profiles, into undergraduated
dental education through structured pedagogical tools like the CARAIPER framework successfully bridges the gap

between basic biomedical science and clinical practice.

 Grounding high-fidelity clinical vignettes in authentic molecular data moves dental education beyond superficial diagnostic
standardization, driving statistically significant, measurable gains in students' diagnostic precision, ability to justify clinical

diagnoses with biological evidence, and overall decision-making confidence as measured by Script Concordance Testing.

Ultimately, this translational approach transforms primary biomedical research into high-impact educational assets,
maximizing the educational and social return on research investments while shaping a new generation of biologically

"This presentation is open access under the following license: @

grounded dental practitioners.
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