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Microcosm biofiims model

Oral cavity

In vivo
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Model
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Kim YS. Monitoring the maturation process of a dental microcosm biofilm using
the Quantitative Light-induced Fluorescence-Digital (QLF-D). Journal of Dentistry. 2014




Changes in red fluorescence from biofilm

Day 1 2 3 4 5 6 7 8 9 10
White light images

Fluorecence images

3 days old mature plaque

Incubating in a specially designed stuff similar with oral cavity environment Courtesy of Prof. YS Kim
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The late colonizer is known to produce unique
bacterial metabolites such as porphyrin.

Eubactreium spp.

Late
0 : . .
e Colonizers

F. nucleatum

Early
Colonizers

Tooth surface Courtesy of Prof Baekil Kim

AIOE]e)






Craze line with Red fluorescence
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Craze line with Red fluorescence

AlIOBIO



Craze line with Red fluorescence Split tooth
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Craze line with Red fluorescence Split tooth
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5- steps dentistry

Screening Assessment Diagnosis Maintenance
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Analysis of the characteristics of cracked @
teeth and evaluation of pulp status

according to periodontal probing depth

Sung-Eun Yang, A-Ra Jo, Hye-Jin Lee and Sin-Young Kim’ T e T

Proportion ofthe pulp status

4-6mm ® Pulp necrosis

mirreversible pulpitis
wReversible pulpitis

gdepthsin

Fig. 1 Pulp status of cracked teeth according to periodontal probing depth (p for trend <0.05). Pulp status was classified into three categories

Abstract (

Background: The purpose of this study was to analyze the characteristics of cracked teeth and to evaluate pulp
status according to periodontal probing depth (PPD).

Methods: A total of 182 cracked teeth were included. The location and type of the cracked teeth, age and gender
of the patients, restoration type, pulp status, PPD, and radiographic findings were analyzed.

Results: Mandibular second molars (25.3%) were the most frequently involved teeth, followed by mandibular first
molars (22.5%), maxillary first molars (22.0%), and maxillary second molars (17.6%). The patient age was most frequently
50-59 years. Cracks occurred mainly in nonbonded restorations, such as gold (26.9%), and were usually found in intact
teeth (37.9%). A total of 103 teeth (56.6%) had an initial PPD of less than 3 mm, while 40 (22.0%) had a PPD of 4-6 mm,
and 39 (21.4%) had PPD of 7 mm or more. A total of 33 cracked teeth (18.1%) were diagnosed with pulp necrosis, 40
(22.0%) with irreversible pulpitis, and 97 (53.3%) with reversible pulpitis. The incidence of pulp necrosis was 31.8%
among cracked teeth with a PPD of 4-6 mm, and 28.6% among those with a PPD of 7 mm or more.

Conclusions: Cracks occurred mainly in molar teeth, and were commonly found in intact teeth with no restoration.

Patients with cracked teeth were most frequently aged 50-59 years. Cracked teeth showing a PPD of more than 4 mm
were more likely to show pulp necrosis.

Fig. 2 Crack that developed in a mandibular first molar with no restoration. a, b A distal crack line (black arrows) was observed in the central groove
of the mandibular first molar. ¢ Periapical lesion was detected in the periapical radiograph. d During an endodontic procedure, a crack line extending
Keywords: Characteristics, Cracked teeth, Periodontal probing depth, Pulp status

to the pulp chamber floor was seen
. J




Analysis of the characteristics of cracked teeth and evaluation of pulp status
according to periodontal probing depth s vangetal., BMC Oral Health, 2017, 17:135
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Fig. 1 Pulp status of cracked teeth according to periodontal probing depth (p for trend <0.05). Pulp status was classified into three categories
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Analysis of the characteristics of cracked teeth and evaluation of pulp status

according to periodontal probing depth

S.-E. Yang et al., BMC Oral Health, 2017, 17:135
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Qray & Crack

Journal of

Endodontics
Available online 23 August 2021
In Press, Corrected Proof (2)

A

ELSEVIER

Case Report/Clinical Techniques

The Effectiveness of a Quantitative Light-induced
Fluorescent Device for the Diagnosis of a Cracked

Tooth: A Case Report

Sung-Ae Son DDS, MSD, PhD *, Jae-Hoon Kim DDS, MSD, PhD T,Jeong-KiI Park DDS, MSD, PhD * & &

Aug 2021

;

FIGURE 3 - (A-C) White-light and (D-F) fluorescence images taken with a Q-ray penC. Images taken (Aand B) before and (Dand E) after crack line removal. (Band E) Images of the
cavity traced the crack from the occlusal surface to the distal side. (C and F) The crack connecting the distal side extended to the bottom of the pulp chamber. The arrows indicate the

crack lines.
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ABSTRACT

Diagnosing a cracked tooth is a challenge for dental clinicians. This report describes the use of
a quantitative light-induced fluorescent (QLF) device that detects fluorescence reactions with
visible light (405 nm) to visually identify microscopic tooth cracks during the diagnosis and
treatment of cracked teeth that caused pulp disease. Fluorescence images of the occlusal
surface, before and after removal of the restoration, and inside of the access cavity for root
canal treatment were obtained using an intraoral capture-type QLF device (Q-ray penC;
AlOBIO, Seoul, Korea). The device provided visual information such as enhanced
magnification and fluorescent images to identify cracks on the exterior of the tooth, around
restorations, and inside the cavity after removal of the restoration by a simple image capture
process. The device was able to demonstrate the existence of the crack line and to predict the
depth of cracks during treatment. The QLF device showed a potential benefit in the diagnosis
and characterization, including the location and depth, of tooth cracks.

(J Endod 2027, :7-5.)




Table 3. American Association of Endodontists classification of cracked teeth.

Classificaion ~ Originate  Direction Symptoms Pulp Status Prognosis
Craze Line Crown Variable None Vital Excellent
Fractured cusp  Crown M-Dandlor =~ Mild and generally, only Usually vital Good
F-L to biting and cold
Cracked tooth CrowntRoot  M-D often Acute pain on biting Variable Questionable: Dependent on depth and extent of
Central Occasionally sharp pain the crack
to cold
Split tooth Crown+Root  M-D Marked pain on chewing Often root filled Poor unless crack terminates just subgingivally
Vertical root Roots F-L Vague pain Mainly root filled Poor: Root resection in multi-rooted teeth
fracture Mimics periodontal disease

craze lines

fractured cusps cracked teeth

vertical
split teeth root
fractures
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American Association of Endodontists Classification of cracked teeth

Classification Originate Direction Symptoms Pulp status Prognosis
Craze line Crown Variable None Vital Excellent
Mild and generally,
Fractured cusp Crown M-D and/or F-L  only to biting and Usually vital Good
cold
. Questionable:
Acute pain on Dependant on
Cracked tooth Crown+/-Root ~ M-D often Central biting,Occasionally Variable X

Split tooth Crown+Root

Vertical root

fracture Roots

sharp pain to cold

Marked pain on

M-D .
chewing
Vague pain
Mimics
F-L periodontal

disease

Often root filed

Mainly root filed

depth and extent
of the crack

Poor unless crack
terminates just
subgingivally

Poor: Root
resection in multi-
rooted teeth



(oo D
I American Association of Endodontists Classification of cracked teeth

Classification Originate Direction Symptoms Pulp status Prognosis

Craze line Crown Variable None Vital Excellent

Craze line with red
fluorescence

Variable Questionable

Mild and generally,
Fractured cusp Crown M-D and/or F-L only to biting and Usually vital Good
cold

Questionable:
Dependant on
depth and extent of
the crack

Acute pain on
Cracked tooth Crown+/-Root M-D often Central biting,Occasionally Variable
sharp pain to cold

. Poor unless crack
Marked pain on

Split tooth Crown+Root M-D . Often root filed terminates just
chewing .
subgingivally
Vague pain Poor: Root
\ Vertical root fracture Roots F-L Mimics periodontal  Mainly root filed resection in multi-
0 disease rooted teeth
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Craze line with Red fluorescence
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Craze line with Red fluorescence

AlIOBIO



AlIOBIO




Craze line with Red fluorescence — Cracked tooth
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Craze line with Red fluorescence
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Craze line with Red fluorescence
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Craze line with Red fluorescence
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Craze line with Red fluorescence
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I Progress of tooth Crack

Craze line

|

Craze line with Red fluorescence

|

Cusp Fracture

Cracked tooth

Split tooth

Vertical root fracture
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Craze line with Red fluorescence
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American Association of Endodontists Classification of cracked teeth
Classification Originate Direction Symptoms Pulp status Prognosis

Craze line Crown Variable None Vital Excellent

Craze line with red
fluorescence

Variable Questionable

Mild and generally,
Fractured cusp Crown M-D and/or F-L only to biting and Usually vital Good
cold

Questionable:
Dependant on
depth and extent of
the crack

Acute pain on
Cracked tooth Crown+/-Root M-D often Central biting,Occasionally Variable
sharp pain to cold

. Poor unless crack
Marked pain on

Split tooth Crown+Root M-D . Often root filed terminates just
chewing .
subgingivally
Vague pain Poor: Root
Vertical root fracture Roots F-L Mimics periodontal  Mainly root filed resection in multi-

disease rooted teeth
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Forecasting future dental treatment needs
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6 Steps of Persuasion : William McGuire s Model

Exposure Attention

Presentation Awareness Acceptance Retention
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