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RETENTION: NOT LETTING GO?



RETENTION

• …. THE MOST DIFFICULT PROBLEM IN ORTHODONTIA; IN 
FACT IT IS THE PROBLEM (OPPENHEIM, 1934)



RETENTION

• POST-RETENTION: WORST-CASE?
• INSTRUCTIVE
• WE ARE BETTER NOW? SURELY?



RETENTION

Maturational Change



RETENTION

Relapse



RETENTION

Indefinite Retention
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EXTRACTIONS: U.K. PRACTICE

● Not due to TADs or SLBs

● Not reflected in increased use of bonded retention

● Patient- and market- driven

● But at what cost?







INSTABILITY: HIERARCHY

•ALIGNMENT: IRREGULARITY AND SPACING

•TRANSVERSE CHANGE
•VERTICAL CHANGE: AOB
•VERTICAL CHANGE: DEEP OVERBITE

•ANTERO-POSTERIOR CHANGE



INSTABILITY: HIERARCHY

•PREDICTABLE ???



DEEP OVERBITE

•INDEPENDENT: SAGITTAL CHANGE AND ALIGNMENT?

•KIM & LITTLE (1999): 
•START OVERJET AND GROWTH
•POST-RETENTION

•SCHÜTZ-FRANSSON ET AL (2006): 
•0.8MM INCREASE IN 11 YEARS
•RETENTION



OVERJET

•FUNCTIONAL APPLIANCE THERAPY: TWIN-BLOCK

•HOW STABLE?

•FACTORS AFFECTING STABILITY



OVERJET

•OCCLUSAL INTERDIGITATION (PANCHERZ, 1982)

•DEVELOPED OCCLUSAL INTERDIGITATION INDEX

•EFFECT OF RETENTION REGIME



OVERJET

•10% IN YEAR 1
•25% >1MM OVERJET INCREASE: 12 MONTHS



RETENTION



RETENTION

👋👍👌
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DURATION OF FOLLOW-UP??? 18 MONTHS

RETENTION

•RCTS PROBLEMATIC
•ATTRITION
•FOLLOW-UP
•ACTIVE PHASE OVER

•HOW LONG IS LONG ENOUGH?



CLINICAL TRIAL

- To compare the stability of orthodontic outcomes with 
fixed and removable retainers over a period of at least 4 
years

- To investigate periodontal outcomes with fixed versus 
removable retainers over this period



INTRODUCTION

▪ Prolonged retention is routinely prescribed 

▪ Long-term impact of orthodontic retainers unclear



INTRODUCTION Stability



INTRODUCTION

- Acceptable levels of stability in the short-term (Forde et al., 
2017; O’Rourke et al., 2016; Xiao-Cen et al., 2011)

- Follow-up less than 2 years
- Mean lower anterior irregularity <2mm

Stability



INTRODUCTION Periodontal 
outcomes

- No difference in periodontal health short-term (Storey et al., 
2017)



Periodontal 
healthStability

Patient-
reported 
outcomes

INTRODUCTION



To compare the stability of orthodontic outcomes with fixed 
and removable retainers over a period of at least 4 years

To investigate periodontal outcomes with fixed versus 
removable retainers over this period

Primary aim

Secondary aim

AIMS



Follow-up of a randomised controlled trialStudy design

▪ n= 82 
▪ Selection criteria 
▪ Computer generated 

random numbers 
▪ Allocation concealment 
▪ Interventions 
▪ Sample size calculation 

(Rowland et al., 2007)
18-month 
follow-up

MATERIALS AND METHODS



18-month 
follow-up

4-year 
follow-up

MATERIALS AND METHODS



Study model measurements 

Irregularity of the mandibular incisors

Inter-canine and inter-molar widths

Arch length

Extraction space opening

MATERIALS AND METHODS



Clinical measurements 

Gingival inflammation (MGI)

Calculus levels (CI)

Plaque levels (QHI)

Clinical attachment level

Bleeding on probing (present/absent)

MATERIALS AND METHODS



Fixed retainer group 
n= 21

Vacuum-formed retainer 
group 
n= 21

Excluded (n= 40) 
Unwilling to participate (n= 19) 
Unable to contact (n= 16) 
Moved or had work commitments (n= 5)

Participants attended 6-month follow up 
(n=74)

Participants attended 12-month follow up 
(n=59)

Participants attended 18-month follow up 
(n=48)

Participants enrolled in the study (n= 82)T0
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RESULTS: STABILITY



CLINICAL IMPLICATIONS?



CLINICAL IMPLICATIONS?

•SHOULD WE BE CONSIDERING MORE 
ROUTINE USE OF BONDED RATHER 
REMOVABLE RETENTION IF WE ARE 
TO PRODUCE THE BEST LONG-TERM 
TREATMENT OUTCOMES?



RETENTION: TAKING THE LONG VIEW



RESEARCH: CHANGING MY PRACTICE

- ‘LONG-TERM’ RETENTION 
- 70 YEARS???
- UNTESTED

- PITFALLS:
- COMPLIANCE

- BREAKAGE AND LOSS

- PERIODONTAL



RESEARCH: CHANGING MY PRACTICE

FIXED 
RETENTION

REMOVABLE 
RETENTION

- INCREASED USE

- ALL ADULTS 
(UPPER AND 
LOWER)

- MAJORITY OF 
ADOLESCENTS

- DECREASED USE

- LONGEVITY/
THICKNESS

- IMPROVING 
COMPLIANCE



REMOVABLE 
RETENTION

- COMPLIANCE: 

- 100% AT 6 MONTHS

- 81% AT 12 MONTHS

- 48% AT 2 YEARS

- 33% > 2 YEARS



PATIENT PERSPECTIVES

•QUALITATIVE STUDY
•15 PARTICIPANTS: ESSIX GROUP
•ONE-TO-ONE INTERVIEWS
•THEMATIC ANALYSIS



PATIENT PERSPECTIVES



PATIENT PERSPECTIVES

• “MENTALLY, THE TREATMENT'S ALREADY DONE. I 
DON'T NEED TO CONTINUE.”  (F- COMP TO 
2MON P15)

“FOUR YEARS-WORTH OF BRACES THAT I 

CANNOT LET GO DOWN THE DRAIN… I DIDN'T 

GO THROUGH ALL OF THAT FOR NO REASON. I 

DIDN'T WEAR BRACES TO MY PROM FOR NO 

REASON.“ (F- COMP THROUGHOUT P5)



PATIENT PERSPECTIVES

“I JUST DIDN'T THINK THAT I REALLY NEEDED TO 

WEAR IT [RETAINER] AS OFTEN AS THEY SAID SO 

I JUST WENT MY OWN WAY… THAT WAS MY 

OWN DECISION... I DON'T THINK WHEN YOU 

HAVE YOUR BRACES OFF IT’S NORMAL FOR YOU 

TO CONTACT YOUR ORTHODONTIST (F- COMP 

TO 2Y P2)



PATIENT PERSPECTIVES

“IT WAS MY MUM, SHE PUSHED ME TO WEAR 

THE RETAINERS. SHE SAID THAT I WOULD HAVE 

TO LISTEN TO THE DOCTOR AND I'M LIKE ‘OKAY 

YEAH, I'LL WEAR THEM’. BUT, I JUST COULDN'T 

AS I FELT LIKE IT WASN'T HELPING ME” (F- COMP 

TO 2MON P12)









INFORMATION AND UNDERSTANDING



INFORMATION AND UNDERSTANDING



My#Retainers

REMOVABLE RETENTION: APP DEVELOPMENT



REMOVABLE RETENTION: APP DEVELOPMENT

FAQ Calendar Auto.generated0responsive0
feedback0system



My#Retainers

REMOVABLE RETENTION: APP DEVELOPMENT

Appointment)
reminderNotifications



APP NO APPVS.

REMOVABLE RETENTION: 
APP DEVELOPMENT



APP NO APPVS.



VS.

NO DIFFERENCE BETWEEN GROUPS

6-7 HOURS PER DAY

NO RELAPSE …. YET!!

APP NO APP



VS.

NO DIFFERENCE

NO PERIODONTAL PROBLEMS

APP NO APP



REMOTE MONITORING



REMOTE MONITORING

•ACTIVE TREATMENT

•SUPERVISION OF RETENTION???



BRUSH YOUR TEETH!!





•DM (PHOT0/VIDEO) VS ITERO

•STEREOLITHOGRAPHS

•0.0015 TO 0.028 MM DIFFERENCE

•CLINICALLY INSIGNIFICANT



BIG BROTHER IS WATCHING



REMOVABLE RETENTION: ESSIX THICKNESS



2017: 
1MM

2018: 
1.5MM

0.6MM 0.9MM

REMOVABLE RETENTION: ESSIX THICKNESS



BREAKAGE 
RATE 
2017 
(APR-
JUNE)

14: 1, 7, 6

BREAKAGE 
RATE 
2018 
(APR-
JUNE) 

14: 5, 5, 4

BREAKAGE 
1MM: 
100%

BREAKAGE 
1MM: 
100%

1.5MM: ZERO 
BREAKAGES

REMOVABLE RETENTION: ESSIX THICKNESS



•RESIDUAL ACTIVITY?
•DE NOVO ACTIVITY?

•‘STRESS-BREAKER’

FIXED RETENTION: COMPLICATIONS



2016 2019

FIXED RETENTION: COMPLICATIONS



• WIDE AREA
• SHALLOW, BROAD 

FOOTPRINT
• FORCE PROPAGATION?

FIXED RETENTION: DESIGN



•CAD-CAM NITI

•SCAN

•ADDITIONAL 
APPOINTMENT 
(DURING FINISHING 
STAGE)

•COST

FIXED RETENTION: COMPLICATIONS







‘OTHER HALF’



FIXED RETENTION: PLACEMENT



PLACEMENT: INDIRECT

• TRANSFER JIG



• £50-£125

FIXED RETENTION: PLACEMENT



FIXED RETENTION: PLACEMENT



FIXED RETENTION: PLACEMENT



HIERARCHY

•ALIGNMENT: IRREGULARITY AND SPACING

•TRANSVERSE CHANGE
•VERTICAL CHANGE: AOB
•VERTICAL CHANGE: DEEP OVERBITE

•ANTERO-POSTERIOR CHANGE
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HIERARCHY

•ALIGNMENT: IRREGULARITY AND SPACING

•TRANSVERSE CHANGE
•VERTICAL CHANGE: AOB
•VERTICAL CHANGE: DEEP OVERBITE

•ANTERO-POSTERIOR CHANGE

1.5MM



HIERARCHY

•ALIGNMENT: IRREGULARITY AND SPACING

•TRANSVERSE CHANGE
•VERTICAL CHANGE: AOB
•VERTICAL CHANGE: DEEP OVERBITE

•ANTERO-POSTERIOR CHANGE



CONCLUSIONS

•RETENTION: CONSIDER THE LONG-TERM

•REMOVABLE: COMPLIANCE, DURABILITY, MONITORING

•FIXED: TECHNIQUE

•NEW TECHNOLOGIES?
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