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Orthodontic Research Practice

Treatment Duration

Retention Functional Appliances
Growing Wiser

Adult Orthodontics



• EVIDENCE: WHY WE NEED IT
• EVIDENCE AND DECISION-MAKING (IN GENERAL)
• EVIDENCE IN ORTHODONTICS
• HOW EVIDENCE AFFECTS WHAT I SAY, PLAN AND DO
• THE ORTHODONTIC EVIDENCE WE LACK
• HOW TO IMPROVE OUR EVIDENCE

ORTHODONTIC EVIDENCE



ORTHODONTIC JOURNALS



WHY RESEARCH?

To benefit patients by providing effective 
and safe treatments

Therefore, we must produce results that 
can be both trusted and useful 



HOW DO WE MAKE DECISIONS?



DECISION-MAKING

EXPERIENCE EVIDENCE ENVIRONMENT

- OBJECTIVES

- PROCESS

HOW DO WE MAKE DECISIONS?



EVIDENCE

EVIDENCE



EXPERIENCE

•EXPERTS/COLLEAGUES

•PATIENTS

•INDUSTRY

•BIAS •FOUNDATIONS

EXPERIENCE



EVIDENCE

ENVIRONMENT

SALES AND MARKETINGENVIRONMENT



INDUSTRY?







GREAT EXPECTATIONS …

PREDICTABLE

WHAT 
WORKS? 

OR

WHAT MIGHT 
WORK?



HOW DO WE KNOW WE ARE DOING RIGHT?

•EVIDENCE

RESEARCHER OR CLINICIAN ???



PREDICTABLE

WHAT WORKS?



ORTHODONTIC SENSE: FOR PATIENTS
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ORTHODONTIC SENSE: FOR PATIENTS



HOW SHOULD WE MAKE DECISIONS?

•BIAS •FOUNDATIONS

SR-MA

RCTs

Cohort

Case-control

Case series

Case reports

Ideas, Editorials, Opinions



WHAT ARE WE PRODUCING?



• GROWTH MODIFICATION
• FIXED APPLIANCE MECHANICS
• TREATMENT DECISIONS
• EXPECTATIONS/CONSENT

THE GOOD …



WHAT ARE WE PRODUCING?

•LESS THAN 1 
RCT PER 
JOURNAL

•REPORTING 



WHAT ARE WE PRODUCING?



WHAT ARE WE PRODUCING?



WHAT ARE WE PRODUCING?



ADVERTISEMENTS IN ORTHODONTIC JOURNALS

Article(s) Unpublished studies, expert opinion

Published*
articles*!

79%

21%

LIVAS ET AL. (2015. ANGLE ORTHOD.



RESEARCH PRACTICE



RESEARCH WASTE



100%

50% UNPUBLISHED

50%

50% POORLY-REPORTED

25%

50% MAJOR DESIGN FLAWS

12.5%



12.5%

•170 BILLION DOLLARS ANNUAL
•GDP KUWAIT



RESEARCH WASTE: ORTHODONTICS

•QUALITY

•FOCUS/CORRECT QUESTIONS?

•DUPLICATION OF EFFORT

•OUTCOMES OF SPECIFIC STUDIES



SYSTEMATIC REVIEWS

•PRECISE ESTIMATES

•RESOLUTION OF EFFECTIVENESS CONTROVERSIES

•RELIANT ON DATA FROM PRIMARY STUDIES

•META-ANALYSIS A KEY ELEMENT



SYSTEMATIC REVIEWS IN MEDICINE



•CORRECT 
QUESTIONS?

•DUPLICATION 
OF EFFORT

•FOCUS

SYSTEMATIC REVIEWS IN MEDICINE



•ASKING THE RIGHT QUESTIONS

•‘LOW HANGING FRUIT’

SYSTEMATIC REVIEWS IN ORTHODONTICS



WASTE: SRS AND FADS

•PREMATURE, FURTHER PRIMARY RESEARCH 
BEFORE SYSTEMATIC REVIEW

•INSUFFICIENT EVIDENCE, FURTHER HIGH-
QUALITY RCTS REQUIRED …..





QUALITY OF THE EVIDENCE: 
MEDICINE



QUALITY OF THE EVIDENCE: 
DENTISTRY 

Non-Cochrane Cochrane Total

N (%) N (%) N (%)

High 1 (2) 0 (0) 1 (1)

Moderate 10 (20) 9(22) 19 (21)

Low 24 (48) 22(54) 46 (51)

Very low 15 (30) 10 (24) 25 (27)

Total 50 (100) 41 (100) 91 (100)

•PANDIS ET AL. (2015): PLOS ONE

•1%: HIGH QUALITY !!!



SYSTEMATIC REVIEWS: 
ORTHODONTICS VS MEDICINE

•27% HAVE M/A VS 
63% IN MEDICINE

•4 STUDIES PER M/A 
VS 15 IN MEDICINE



RCTS IN ORTHODONTICS: THE GOOD

•GROWTH MODIFICATION

•FIXED APPLIANCE MECHANICS



• UNQUESTIONABLY:
• SAY
• DECIDE
• DO
• USE

RESEARCH INFORMING MY PRACTICE?

SR-MA

RCTs

Cohort

Case-control

Case series

Case reports

Ideas, Editorials, Opinions



• FUNCTIONAL APPLIANCE THERAPY:
• TEMPORARY ACCELERATION
• NO/NEGLIGIBLE SUSTAINED SKELETAL EFFECT
• RARELY SUGGEST 2-PHASE TREATMENT

• EFFECTIVENESS AND EFFICIENCY

GROWTH MODIFICATION



• PROTRACTION HEADGEAR:
• LIMITED SUSTAINED SKELETAL EFFECT
• INFLUENCED BY VERTICAL DIMENSION

GROWTH MODIFICATION



• PROTRACTION HEADGEAR:
• OCCLUSAL CORRECTION
• REDUCED SUBJECTIVE NEED FOR SURGERY

GROWTH MODIFICATION



• ARCHWIRE SELECTION: EQUIVOCAL
• NO IDEAL SEQUENCE
• NITI NO EVIDENCE OF SUPERIORITY/INFERIORITY

FIXED APPLIANCES: ARCHWIRES



• SPACE CLOSURE: NITI COILS AND ELASTOMERIC 
CHAIN SIMILAR AND SUPERIOR TO ALTERNATIVES

• NO EVIDENCE CONCERNING TIMING OF EXTRACTIONS
• LACEBACKS: MOVE TEETH BUT DON’T ALTER 

ANCHORAGE BALANCE

FIXED APPLIANCES: MECHANICS



• BRACKET TYPE
• MODE OF LIGATION: LITTLE/NO DIFFERENCE
• CUSTOMISATION: NO DIFFERENCE
• SLOT SIZE : NO DIFFERENCE

    FIXED APPLIANCES: BRACKET CHOICE



• BRACKET TYPE
• PRESCRIPTION
• NO DIFFERENCE: LOCALLY???

    FIXED APPLIANCES: BRACKET CHOICE



• BRACKET TYPE
• PRESCRIPTION
• NO DIFFERENCE: LOCALLY???

    FIXED APPLIANCES: BRACKET CHOICE



 - Inverted MBT on right central (+6°)
 - MBT on left central (-6°)
 - Roth on both laterals

    FIXED APPLIANCES: BRACKET CHOICE



    FIXED APPLIANCES: AUXILIARIES

• TRANS-PALATAL ARCH: MINIMAL BENEFIT
• NANCE PALATAL ARCH: USEFUL BUT LABOURED

• MINI-IMPLANTS AND LOCAL VARIATIONS



• FIXED VS REMOVABLE
• LONGER-TERM IMPACT
• PATIENT-BASED OUTCOMES

ORTHODONTIC RETENTION



    OTHER AUXILIARIES

• VIBRATIONAL STIMULI: NO

• SURGICAL ACCELERATION: ESSENTIALLY NO



RELIABLE INFORMATION?



RCTS IN ORTHODONTICS: OUR FOCUS



SLBS: MASS PRODUCTION OF RCTS

ONG 2010

CATTANEO 2011
WONG 2013

MEZOMO 2011

PANDIS 2011

SCOTT 2008



SOCIAL MEDIA-BASED PLANNING

● One case

● Bias?



RESEARCH FOCUS



RESEARCH GAPS: FUNDAMENTAL QUESTIONS



RESEARCH GAPS: FUNDAMENTAL QUESTIONS

•EXTRACTION VS NON-EXTRACTION

•DURATION OF GROWTH MODIFICATION

•APPOINTMENT INTERVALS: FIXED APPLIANCES

•PRACTICE-BASED RESEARCH





•NIKOLAOS PANDIS

   RCTS IN ORTHODONTICS



RCTS IN ORTHODONTICS: PROBLEMS

•DESIGN

•CONDUCT

•REPORTING

Design Execution Publication



RCTS IN ORTHODONTICS: DESIGN



RCTS: CONDUCT AND REPORTING



RCTS: CONDUCT AND REPORTING



RCTS/SRS: SUBHEADINGS



RCTS IN ORTHODONTICS: REPORTING



RCTS IN ORTHODONTICS: REPORTING

Design Execution Publication

CONSORT guidelines AJODO: 
Dramatic improvement in 
reporting quality of published RCTs 



CLINICIAN- OR PATIENT- CENTRED?





RELEVANT OUTCOMES

84°

79°
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jourik migom
Initial, 2016-09-28
Initial, 2016-09-28
DOB: 1974-04-12
covent garden

• UPADHYAY ET AL. (2008): 27 CEPHALOMETRIC OUTCOMES



•AGREED STANDARDISED SET OF OUTCOMES
•MEASURED AS A MINIMUM IN CLINICAL TRIALS

•RELEVANT
•LESS HETEROGENEITY
•ENABLE META-ANALYSIS

CORE OUTCOME SET



COS DEVELOPMENT

1 Systematic*review

2 Focus*groups*and*interviews

3 E6Delphi*surveys

4 Consensus*meeting





•RELEVANT
•LESS HETEROGENEITY
•ENABLE META-ANALYSIS



RESEARCH PRIORITIES



RESEARCH PRIORITIES

This%is%Patient Based%Dentistry

Patient%
values

InvestigatorClinician

•PATIENT-BASED PRACTICE AND RESEARCH

• FUNDAMENTAL 
QUESTIONS

• KEY OUTCOMES



RESEARCH PRIORITIES

WHAT WORKS BEST ..
AND FOR WHO ..

PREDICTABILITY



CONCLUSIONS

PADHRAIG.FLEMING@GMAIL.COM

•EXPERIENCE AND RESEARCH CHANGE PRACTICE

•IMPROVING ALL THE TIME: VOLUME AND RELEVANCE

•RESEARCH FOCUS: KEY QUESTIONS



MY FUTURE: WORK



THANK YOU



ORTHODONTICS- DO WHAT WORKS 
(OR AT LEAST WHAT WE THINK WORKS) …

Sunset in Enniscrone:
 August 2018

PADHRAIG.FLEMING@GMAIL.COM

WE DON’T HAVE THE ANSWERS ..



PADHRAIG.FLEMING@GMAIL.COM


