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Crack Tooth Diagnosis
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in vivo in vitro

Oral cavity Microcosm

Model

Microcosm biofilms model

Kim YS. Monitoring the maturation process of a dental microcosm biofilm using  
the Quantitative Light-induced Fluorescence-Digital (QLF-D). Journal of Dentistry. 2014
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Changes in red fluorescence from biofilm

White light images

Fluorecence images

Day 1 2 3 4 5 6 7 8 9 10

Courtesy of Prof. YS Kim 

3 days old mature plaque

Incubating in a specially designed stuff  similar with oral cavity environment



The late colonizer is known to produce unique

bacterial metabolites such as porphyrin.

Courtesy of Prof Baekil Kim
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Craze line with Red fluorescence
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Craze line with Red fluorescence Split tooth
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Craze line with Red fluorescence Split tooth
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QLF (Quantitative Light induced Fluorescence) 정량광 형광검사 기술

Caries

Biofilm

Crack



Diagnosis TreatmentAssessmentScreening

Examination

Maintenance

5- steps dentistry



31th March 2023 BestDen Dental clinicTotal 1006 명

Hygiene Index

관리도 3
13%

관리도 2
32%

관리도 1
55%

6개월 간격 관리

3개월 간격 관리

4개월 간격 관리

556명

127명

323명

LinkDens make reports 
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서울 성모병원

2011년 7월~ 2014년 3월(2년 8개월)

182개의 균열 치아
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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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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

균열 치아를 가지고 있는 환자의 연령 분포

50대

36.8%

30대

21.4%

40대

20.3%

60대

11.0%

수복물 종류에 따른 균열 치아 케이스 퍼센티지(%)
182개의 균열 중, 113개에서 수복물을 볼 수 있었음.

골드인레이 
26.9%

아말감 
14.3%

레진 
11.5%

62%

균열 평가
182의 균열 중, 치아 위치별 균열 케이스 퍼센티지(단위: %)

25.3 22.5

22.017.6 4.9 4.9

0.5 1.1 1.1



전문가 구강내 시진임상근거 보고자료Qray & Crack

부산치대

손성애

김재훈

박정길


Aug 2021



전문가 구강내 시진임상근거 보고자료Qray & Crack
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 vertical   
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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

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

cold
Usually vital Good

Cracked tooth Crown+/-Root M-D often Central
Acute pain on 

biting,Occasionally 
sharp pain to cold

Variable

Questionable: 
Dependant on 

depth and extent 
of the crack  

Split tooth Crown+Root M-D Marked pain on 
chewing Often root filed

Poor unless crack 
terminates just 
subgingivally

Vertical root 
fracture Roots F-L

Vague pain

Mimics 

periodontal 
disease

Mainly root filed
Poor: Root 

resection in multi- 
rooted teeth 



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 Crown Variable None Vital Questionable

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

cold
Usually vital Good

Cracked tooth Crown+/-Root M-D often Central
Acute pain on 

biting,Occasionally 
sharp pain to cold

Variable

Questionable: 
Dependant on 

depth and extent of 
the crack  

Split tooth Crown+Root M-D Marked pain on 
chewing Often root filed

Poor unless crack 
terminates just 
subgingivally

Vertical root fracture Roots F-L
Vague pain


Mimics periodontal 
disease

Mainly root filed
Poor: Root 

resection in multi- 
rooted teeth 
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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 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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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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Craze line with Red fluorescence



Progress of tooth  Crack

Craze line

Craze line with Red fluorescence

Cusp Fracture

Cracked tooth

Split tooth

Vertical root fracture
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QLF (Quantitative Light induced Fluorescence) 정량광 형광검사 기술

Caries

Biofilm

Crack
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Craze line with Red fluorescence



Craze line with Red fluorescence





Craze line with Red fluorescence
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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 Crown Variable None Vital Questionable

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

cold
Usually vital Good

Cracked tooth Crown+/-Root M-D often Central
Acute pain on 

biting,Occasionally 
sharp pain to cold

Variable

Questionable: 
Dependant on 

depth and extent of 
the crack  

Split tooth Crown+Root M-D Marked pain on 
chewing Often root filed

Poor unless crack 
terminates just 
subgingivally

Vertical root fracture Roots F-L
Vague pain


Mimics periodontal 
disease

Mainly root filed
Poor: Root 

resection in multi- 
rooted teeth 
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2023-04-26

LinkDens Web for Dental Office
AIOBIO Data Dentistry Platform













EMR

Electronic Medical Record

Medical Record

All patients

Insurance

Legal Protection

Past & current

Memory

LInkDens

Clinic

Report

Hygiene/Risk Index

LInkDens

Home

Record for CRM

Some patients

CRM

Business management

Future

Forecast

Forecasting future dental treatment needs

Business planning, Tailoring of recall intervals, Preventive advice



6 Steps of Persuasion : William McGuire ’s Model

Exposure
Presentation

Attention
Awareness

Comprehension
Understanding Acceptance Retention Action



유정아의 서울대 말하기 강의

설득의 단계

인식

이해

동의

행동

awareness

understanding

agreement

enactment

설득

행복

정보전달



국내와 미국 등에서도 치과병의원 구인난 증대
- 효율적 환자관리와 예약관리를 위한 최신 ICT 기술도입 필요

[ 미국 치과병원 인력난 ]

LinkDens App for 
personal Use ▶

LinkDens App for 
Clinic ▶

전자차트에서 Patient Engagement Program 시장으로 확대



1th Feb 2023 - 8th Feb 2023, 109 Qray clinics



Forecasting future dental treatment needs

Paradigm

Shift

Treatment

LinkDensCDSSQ-ray

CDSS

Prevention

Diagnosis

Treatment Plan

Prognosis

improving medical decision

Clinical Decision Support System

CDSS



AIOBIO : Advanced Inspection of Biofilm

Dental Care Health Care Life Care


