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.
Studies have shown that 40% to 90% of 

orthodontic patients have unacceptable  dental 

alignment 10 years after treatment. Thus, 

maintaining teeth in their corrected positions after 

treatment is often the most challenging part of an 

orthodontic treatment plan. Most orthodontists 

prefer bonded fixed retainers as removable 

retainers’ effects rely primarily on patients’ 

compliance. Studies have reported failure rates 

that ranged between 6-35% for these retainers. 

Evaluate retrospectively the survival rate of the 

lower bonded wire orthodontic retainers used 

post-treatment and establish a correlation 

between the patient’s other treatment related 

factors (age, sex, malocclusion, appliance used 

for treatment, teeth bonded, retention protocols) 

to their durability and survival rate. 

Subjects

Charts for (3139) subjects who completed their 

treatment in the Department of Orthodontics, 

University of Connecticut between July 2013 and 

December 2021 were retrieved and screened. The 

study was approved by the ethical committee 

(IRB # 22X-168-1 ).

765 subjects fulfilled the inclusion criteria [474 

females and 291 males: mean age = 24.29 ± 10.67 

years ] by having a mandibular flexible bonded 

retainer. A customized data collection form was 

used for the chart review. Information obtained 

from the records included: Patient related factors 

(age, gender and malocclusion I,II or III), the 

presence of crowding or spacing, deep bite or 

open bite case, duration of treatment, teeth 

included in the retainer (2 to 2, 3 to 3 or 4 to 4), if 

other retainers were used and the type of these 

retainers (HR or Essix). In addition, if the retainer 

failed or not, survival period (months), follow up 

period for those that did not fail, point of failure 

(tooth (3 teeth or less) or whole (the entire 

retainer)), appliance used for the treatment (fixed 

or aligner) and how the broken retainer was 

handled was also recorded.

MATERIALS & METHODS

Variable Count (%) / Summary

Age 

(Mean ± SD (Min; Max))

24.29 ± 10.67 (12; 79)

Gender

Females 474 (62.0%)

Males 291 (38.0%)

Malocclusion

Class I 356 (57.2%)

Class II 223 (35.9%)

Class III 43 (6.9%)

Spacing Vs Crowding

Crowding 160 (20.9%)

None 484 (63.3%)
Spacing 121 (15.8%)

Deep Bite vs Open bite

Deep Bite 246 (32.2%)

None 467 (61.0%)

Open Bite 52 (6.8%)

Duration of treatment (years)

Mean ± SD (Min; Max) 2.26 ± 0.92 (1; 6)

Teeth included in the retainer

2to2 3 (0.4%)

3to3 752 (98.3%)

4to4 10 (1.3%)

Other retainers used with the fixed retainer

No 567 (74.9%)

Yes 190 (25.1%)

Types of other retainers used with the fixed bonded retainer

Essix and Hawley retainers combined 190 (24.9%)

None 573 (75.0%)

Wrap around retainer 1 (0.1%)

Retainer failure rate

No 437 (57.1%)

Yes 328 (42.9%)

Retainers’ survival period for those that failed

Mean ± SD (Min; Max) 17.37 ± 22.85 (0.03; 120)

Retainers’ follow up period for those that did not fail

Mean ± SD (Min; Max) 47.19 ± 23.66 (0.13; 102)

Point of failure

None 435 (64.2%)

Tooth (3 teeth or less) 192 (28.3%)

Whole ( more than 3 teeth) 51 (7.5%)

Appliances used for treatment

Aligner 34 (4.5%)

Fixed 730 (95.5%)

How was the retainer breakage handled?

Use of an alternative HR or Essix (removable) 51 (6.7%)

Fixed the retainer itself 263 (34.8%)

None 435 (57.5%)
Treatment again due to relapse 7 (0.9%)

Figure 1. Summary of collected data.

Figure 2. Forest plot illustrating the significant relationship between deep bite, retainer failure, the use 

of fixed appliance and retainers’ survival.

Figure 4. Cumulative survival rates for bonded lingual retainers for deep bite, open bite and normal bite subjects.

• The success rate of the flexible bonded lingual retainers was 57.1% over 47.19 months, while the failure rate 

was 42.9% over 17.37 months.

• Gender, age of the patient, malocclusion, crowding and spacing did not affect the failure rate.

• The presence of deep bite and the treatment with fixed appliance were significantly associated with increased 

failure rate.  

Figure 5. An example of mandibular anterior teeth with bonded lingual retainer.Figure 3. Cumulative survival rates for subjects with fixed appliance and clear aligners.
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