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ABSTRACT  

Retention is necessary following orthodontic treatment to prevent relapse of the final 

occlusal outcome. Relapse can occur as a result of forces from the periodontal fibres 

around the teeth which tend to pull the teeth back towards their pretreatment positions, 

and also from deflecting occlusal contacts if the final occlusion is less than ideal. Age 

changes, in the form of ongoing dentofacial growth, as well as changes in the 

surrounding soft tissues, can also affect the stability of the orthodontic outcome. The 

aim of this article is to provide an insight into the various modalities of retention and 

types of appliance used in achieving this objective. 
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INTRODUCTION  

Orthodontic retention is the final stage of orthodontic treatment and aims to maintain the 

teeth in their corrected positions after the completion of orthodontic tooth movement. Teeth 

have a tendency to return towards their initial positions due to tension in periodontal fibres, 

particularly those around the necks of the teeth (inter-dental and dento-gingival fibres). The 

quality of the final occlusion will also affect the stability of the orthodontic outcome, with 

unwanted displacing occlusal contacts potentially leading to unfavourable changes in tooth 

position. Sound orthodontic treatment planning and the achievement of appropriate occlusal 

and soft tissue treatment goals can help to minimise orthodontic relapse. Nevertheless, some 

degree of relapse is almost inevitable unless a suitable retention protocol is put in place 

following removal of active appliances. Unfortunately, patient compliance often decreases as 

orthodontic treatment progresses
1
 and poor compliance with retention appliances can often 

undermine the improvements achieved during treatment. 

Many appliances are used for the posttreatment retention phase. In the Angle era, banded 

fixed appliances were used as retainers.
2
In 1919, removable retainers were introduced by 

Hawley.With the advent of the acid-etch technique, Kneirim for the first time in 1973 

described the use of fixed bonded retainers. Retention can involve appliances that are 

removable, fixed or both. Removable retainers are effective when worn on a part-time basis 

(8–12 hours/day).
3
 Owing to the predisposition to relapse as well as post-treatment and age-

related changes, long-term use is advisable.
4,5

 As such, retainer wear could be considered an 

essential part of an orthodontically treated patient’s regular dental behaviour, in addition to 

brushing, flossing and attending for regular dental check-ups
,6,7
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PATIENT EDUCATION 

It is important that as part of the informed consent process, patients are made aware of the 

limitations of orthodontic treatment and the need for retention. Relapse is unpredictable but 

likely, and patients should only undergo orthodontics if they are willing and capable of 

following the prescribed retention regimen following active treatment.
8
 The orthodontist 

should explain the patient’s long-term responsibilities for the retention phase of their 

treatment, and the patient must be prepared to accept these responsibilities. Written 

information is often helpful when working through these issues with patients. 

 

FACTORS RESPONSIBLE FOR RELAPSE 

 Relapse can be attributed to the following factors:
9
 

• Continuous skeletal maturation or aging process  

• Inherited characteristics/genetics  

• Recoil of the periodontal ligament and gingival fibers 

• Soft-tissue maturation  

• Occlusal factors  

• Limits of the dentition  

• Presence of third molars  

• Maxillary and mandibular expansion  

The road to an eternal, perpetual straight smile begins and ends with an orthodontic retainer. 

Retainers are defined as orthodontic appliances used to prevent relapse/return following 

correction, of features of the original malocclusion. 

 

TYPES OF RETAINERS 

Retainers can be broadly classified as either fixed or removable. As their name suggests, 

removable retainers can be removed by patients allowing them to clean fully around the teeth 

and to wear them on a parttime basis if indicated.
10

 However, there are some situations when 

retainers are required 24 hours a day every day to reduce the chances of relapse and in these 

situations a fixed retainer is usually required . These situations will be discussed in more 

detail later in the article. 

 

VACUUM-FORMED RETAINERS (VFRS)  

They were first designed in 1971 by Ponitz
11

and referred in the literature as VFRs, clear 

overlay retainers (CORs), or Essix retainers (Fig. 1) . They are invisible retainers made of 

thermoplastic material like polyethylene polymers and polypropylene polymers. On the one 

hand, polyethylene polymers are more esthetic, transparent, and allow bonding to acrylic. 

Hence, they are material of choice when bite planes are to be added in the appliance. 

Polypropylene polymers, on the other hand, are esthetically inferior and translucent but more 

durable and flexible compared to polyethylene polymers.
12

The VFRs are fabricated on a 

vacuum machine that adapts a heat-softened plastic by negative pressure and, under vacuum, 

pulls the thermoplastic material on the working cast.
13

These retainers are made from 

commercially available materials like Essix C+, Essix ACE, Duran, and Tru-Train. They are 

also supplied in the market by certain brands like Essix, Zendura, and Vivera. They are 

available in thicknesses of 0.75, 1, 1.5, and 2 mm. Until now, no uniform standard has been 

established for the thickness of VFRs.
14 

Also, there is no published evidence to indicate 

whether the differences in thickness influence the effectiveness of VFRs.
15

The most common 

design for the VFRs is the full coverage including the occlusal surface of the most distal 

tooth. The VFRs are trimmed past the gingival margin by 1–2 mm on the buccal and 3–4 mm 

on the lingual side.
16 
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Fig. 1 A vacuum-formed retainer. Coverage of the most distal molars is essential to 

prevent over-eruption 

 

 

INDICATIONS FOR FIXED (BONDED) RETAINERS
17 

• After orthodontic space closure in spaced dentitions. 

• After substantial changes in the anteroposterior position of the lower labial segment. 

• After alignment of severely rotated teeth. 

• After alignment of teeth with compromised periodontal support. 

• After correction of an increased overjet, but when the lips remain incompetent. 

• Where orthodontics has resulted in improved aesthetics, but with a compromised 

occlusion. 

 

FIXED BONDED RETAINERS (SMOOTH WIRE, FLEXIBLE SPIRAL/MULTI-

STRAND WIRE) 

There are several designs of fixed retainer. A multi-strand wire bonded to all six anterior 

teeth or a sandblasted round stainless steel wire bonded only to the canines is the most 

commonly used (Fig. 2). Fixed retainers are discreet and reduce the demands on patient 

compliance. However, they are associated with a significant long-term failure rate.
18

 One 

study reported that a third of patients experienced retainer failure within 30 months15 with 

de-bonding from at least one tooth in 22% of patients, and 17% having total retainer loss. 

Fracture of the retainer wire was uncommon, with less than 1% of patients having this type of 

failure.
19

 Particular care is required when placing upper bonded retainers to minimise 

occlusal contacts with the opposing lower teeth as such contacts have been shown to increase 

failure rates. A composite with high filler content is preferred to improve resistance to wear. 

Fig. 2 Multi-strand wire lower bonded retainer 
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Calculus and plaque deposition is greater than with removable retainers16 and concerns exist 

about the impact of fixed bonded retainers on long-term dental health. However, a review 

reported that studies completed up to 8.5 years after fixed retainers were placed have found 

no deleterious effect on the adjacent hard and soft tissues.
20

 Nevertheless, meticulous 

attention to detail is required when placing fixed retainers to avoid contact with the gingival 

tissues by the bonding material. Figure 2 shows an example of a bonded retainer 

demonstrating that the composite should be placed to cover the wire, but ensuring there is no 

interference in the inter-dental space to allow cleaning. Any excess composite should be 

removed with a tungsten carbide bur. It is importantto show patients how to look after their 

bonded retainers and to maintain excellent oral hygiene around them.
21

 The use of small 

inter-dental brushes or superfloss may be a useful adjunct to tooth brushing to help maintain 

excellent oral hygiene around bonded retainers (Fig. 3). 

Fig. 3 Using SuperFloss to clean interdentally with a bonded retainer 

 
Since some patients wearing fixed retainerswill be required to wear them indefinitely, 

theGDP has an important role to play in ensuringthat the dental tissues adjacent to thefixed 

retainers remain healthy.
22

 When patients attend for their regular dental check-ups with their 

GDP, their fixed retainers should be carefully inspected, particularly the integrity of the 

composite attachment to the enamel surface. Repair of most bonded retainer failures can 

readily be achieved by the GDP using conventional light cured composite and bonding agent. 

In order to obtain ideal bonding conditions for re-bonding fixed retainers, it is recommended 

that the bonding site is clean and dry but also free of old composite remnants.
18 

It is also 

important to remove any pellicle on the teeth before etching. This can be achieved using a 

tungsten carbide bur or intra-oral sandblaster. In cases where the wire has fractured, the 

retainer has completely de-bonded, or where relapse has occurred, advice should be sought 

from the patient’s orthodontist as a decision will need to be made on whether to replace or 

remove the retainer. 

 

REMOVABLE RETAINERS  

These categories of retainers can be removed and reinserted by the patient. Hawley retainers 

(Fig. 4) are the most common and popular, century-old appliance designed by Charles 

Hawley in the year 1919.
9
 They are made of acrylic baseplate and wire component. The wire 

components consist of either short or long labial bow to contact the labial surface of incisors 

fabricated from 0.7 mm stainless steel wire and clasps for retention. Adams clasp is the most 

commonly used clasp, but full-circle, half-circle, or soldered clasp can also be used 

depending on the clinical situation.  
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INSTRUCTIONS AND MONITORING THE APPLIANCE WEAR  
Currently, there are no specific guidelines regarding the best retention regime for a particular 

case. There is a consensus amongst the orthodontist for a long-term retention and follow-up 

protocol.The patients are asked to wear the retainers for as long as they want straight teeth. 

This should be informed to the patient at the beginning of the treatment. This way the 

responsibility is transferred to the patient to take care of his/her teeth after the active 

orthodontic treatment. Lack of compliance is common fallout with removable retainers. This 

can be indicated if the patient does not enter the clinic with appliance in his/her mouth, 

appliance does not fit well, shows no sign of wear and tear, is clean with no food 

accumulation, no marks of the mucosa of labial bow, and patient cannot remove and insert 

the appliance confidently. If observed, it showed to clearly explained to the patient/guardian 

about the risk involved. It is also helpful to obtain a written consent about following a 

retention protocol. 

Fig. 4 Upper and lower Hawley retainers 

 
 

COMBINATION RETAINERS  
Removable and fixed retainers are used in combination. VFRs are combined with wires 

which are bonded on the lingual surfaces of teeth. In case the bonded retainer fails, the 

removable retainer prevents the relapse. Otherwise, if the patient fails to wear the removable 

retainer, the bonded retainer holds the teeth. The patient does not have to contend with the 

removable retainers. Also, the doctor avoids confrontations with unreasonable and 

uncooperative patients and parents.
23

Circumferential supracrestalfibrotomy (CSF) conjoined 

with a removable retainer has shown to significantly reduce the relapse by 2 mm compared 

with using a removable retainer alone.
24 

 

DURATION OF ORTHODONTIC RETENTION 

In current orthodontic practice, considerable variation exists in the duration of the retention 

period used. This reflects a number of factors including the preference of the orthodontist, the 

variability of occlusal, skeletal and soft tissue relationships, as well as the paucity of well-

controlled scientific studies.
19 

A survey carried out in the UK during the 1990s found that the 

most commonly used retention period was 12 months.
20 

This approach appears reasonable in 

the light of histological studies which have shown that the supra-crestal periodontal fibres 

remain stretched and displaced for more than seven months after the cessation of orthodontic 

tooth movement.
21,22

 However, even with retention periods exceeding this duration, changes 

in tooth position frequently occur in the long term.
23,24

 Nevertheless, it is known that 
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variations in the duration and intensity of removable retainer wear are clinically acceptable. 

Although a Cochrane review carried out in 2006 concluded that there was insufficient 

research data on which to base clinical practice on retention,
25 

further randomised clinical 

trials have been published since then. Two studies examining the use of vacuum formed 

retainersand one study with Hawley retainers have found that part-time wear for a year is as 

effective in maintaining the treatment outcome as a combination of full time followed by 

part-time wear.  

In view of the practical and ethical barriers to carrying out randomised studies of all of the 

possible retention regimens, it is unlikely that an accepted definitive recommended duration 

for retention will be established. Furthermore, the wide variation in the severity and 

complexity of patients’ malocclusions and their orthodontic treatment also militate against 

establishing a ‘one size fits all’ approach to retention. Current good orthodontic practice is 

that a patient‘s individual retention regimen should be based on an assessment of the specific 

factors which are known to be more likely to relapse. In particular, the decision to 

recommend prolonged or indefinite retention (usually with fixed retainers) is based on 

consideration of the factors detailed below. 

 

MAINTENANCE OF ORAL HYGIENE STATUS  
Removable retainers are easy to clean and maintain. Bonded retainers tend to accumulate 

more plaque and calculus, thereby predisposing to decalcification, caries, and periodontal 

problems.But in well-maintained mouths, the bonded retainers have shown no significant 

detrimental effects on the periodontium. Studies have shown no long-term damage to hard or 

soft tissues with the design of lingually bonded fixed retainers.
22

It is important to note that 

the duration of the retainer in the mouth and the oral hygiene status of the patient do have an 

effect. The use of interdental cleaning aid is advocated to maintain good hygiene in the 

vicinity of bonded retainer. 

 

PATIENT SATISFACTION  
Hichens et al.in their study concluded that VFRs caused less embarrassment in terms of 

speech and appearance as compared to Hawley retainers. Pratt et al.also reported a similar 

result of VFRs being more compliant than the Hawley retainer in after debonding fixed 

appliances. This can be attributed to the transparent appearance of the VFRs. Also, a greater 

amount of palatal coverage of the Hawley retainer affects the speech articulation in contrast 

to VFRs which have no palatal material. Wan et al.in 2017 have reported more changes in 

articulation in adult patients wearing the Hawley retainer as compared to VFRs.  

 

SETTLING OF OCCLUSION  
Sauget in 1997 observed the settling of occlusion with Hawley and clear retainers. He found 

that there was a significant increase in the number of occlusal contacts with the Hawley 

retainer after 3 months signifying better settling of occlusion.Hence, Hawley retainer can be a 

better choice when compared to VFRs in patients who did not have good posterior settling 

after active orthodontic treatment. 

 

PATIENTS WITH A HISTORY OF PERIODONTALDISEASE OR ROOT 

RESORPTION 

Orthodontic patients with previously treated severe periodontal disease and those with root 

resorption or crestal bone loss have an increased risk of deterioration of tooth alignment 

following treatment. Permanent retention is advisable in these cases. For those with previous 

minimum to moderate severity periodontal disease, a more routine retention protocol can be 

used. 
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SPACED DENTITIONS 

Permanent retention is recommended following orthodontic closure of generalised spacing or 

a midline diastema in an otherwise normal occlusion. 

 

COMPROMISED ORTHODONTIC OUTCOMES 

As part of the informed consent process, patients may be offered orthodontic treatment aimed 

at achieving a compromised result. This approach, which may address the patient’s key 

aesthetic complaints without achieving a perfect occlusion, has recently been referred to as 

‘short-term’ orthodontics.
26-30

Although this may reduce the length of treatment and the 

financial and treatment demands on the patient, final occlusal outcomes can be less than 

ideal, the relapse potential greater, and fixed retainers may therefore be indicated. 

 

ADJUNCTIVE TECHNIQUES 

These are soft additional soft tissue or hard tissue procedures that can be undertaken to 

reduce the risk of relapse. Pericision, sometimes called supra-crestal circumferential 

fibreotomy, is a soft tissue procedure that aims to cut the periodontal fibres around the neck 

of the teeth (dentogingival and inter-dental fibres). These fibres have the tendency to pull the 

teeth back towards their original position, particularly teeth that were initially rotated. It is a 

simple procedure undertaken under local anaesthetic and requires no periodontal dressing 

after the procedure. Interproximal reduction, sometimes known as re-proximation, is a hard 

tissue procedure that aims to remove small amounts of enamel mesio-distally. This can help 

to reduce the likelihood of relapse It is not clear why it reduces the relapse, but it may be due 

to flattening of inter-dental contacts, increasing the stability between adjacent teeth.
31-35

 

 

CONCLUSION 

 Long-term age changes in skeletal and soft tissues surrounding the teeth mean that relapse 

after orthodontic treatment is unpredictable, but likely. As it is difficult to predict which cases 

will relapse, every case should be treated on the basis that it has the potential to relapse and 

long-term or life-long retention may be required. Patients should only proceed with 

orthodontic treatment if they are prepared to wear retainers. Removable retainers allow the 

patient to remove them to maintain oral hygiene, but their success depends on long-term 

compliance. 

Currently, there is insufficient high-quality evidence in favor of factors describing the 

effectiveness, cost evaluation, survival times, oral hygiene status, and regimen owing to a 

particular retention appliance. In terms of patient satisfaction and speech articulation, VFRs 

are better than the Hawley retainer. Occlusal contacts are better achieved with Hawley 

retainers than VFRs. There is a need for further evidence-based high-quality 

studies/randomized clinical trials (RCTs) to evaluate different orthodontic retention 

appliances and regime after the orthodontic treatment. 

 

REFERENCES  

1. Richter D D, Nanda R S, Sinha P K, Smith D W, Currier G F. Effect of behavior 

modification on patient compliance in orthodontics. Angle Orthod 1998; 68: 123–132. 

2. Lyotard N, Hans M, Nelson S, Valiathan M. Shorttermpostorthodontic changes in the 

absence of retention. Angle Orthod2010; 80: 1045–1050. 

3. Harris E F, Vaden J L. Posttreatment stability in adult and adolescent orthodontic 

patients: a cast analysis. Int J Adult OrthodonOrthognathSurg1994; 9: 19–29. 

4. Harris E F, Vaden J L, Dunn K L, Behrents R G. Effects of patient age on postorthodontic 

stability in Class II, division 1 malocclusions. Am J Orthod1994; 105: 25–34. 



European Journal of Molecular & Clinical Medicine 

 

ISSN 2515-8260 Volume 9, Issue 8, Autumn 2022 
 

2315 

 

5. Kaplan H. The logic of modern retention procedures. Am J 

OrthodDentofacialOrthop1988; 93: 325–340. 

6. Meade M J, Millett D. Retention protocols and use of vacuum-formed retainers among 

specialist orthodontists. J Orthod2013; 40: 318–325. 

7. Pratt M C, Kluemper G T, Hartsfield J K Jr, Fardo D, Nash D A. Evaluation of retention 

protocols among members of the American Association ofOrthodontists in the United 

States. Am J OrthodDentofacialOrthop2011; 140: 520–526. 

8. Hichens L, Rowland H, Williams A et al. Costeffectiveness and patient satisfaction: 

Hawley and vacuum-formed retainers. Eur J Orthod2007; 29: 372–378. 

9. Singh P, Grammati S, Kirschen R. Orthodontic retention patterns in the United Kingdom. 

J Orthod2009; 36: 115–121. 

10. Mollov N D, Lindauer S J, Best A M, Shroff B, Tufekci E. Patient attitudes toward 

retention and perceptions of treatment success. Angle Orthod2010; 80: 468–473. 

11. Kumar A G, Bansal A. Effectiveness and acceptability of Essix and Begg retainers: a 

prospective study. AustOrthod J 2011; 27: 52–56. 

12. Rowland H, Hichens L, Williams A et al. The effectiveness of Hawley and vacuum-

formed retainers: a single-center randomized controlled trial. Am J 

OrthodDentofacialOrthop2007; 132: 730–737. 

13. Chate R A, Falconer D T. Dental appliances with inadequate occlusal coverage: a case 

report. Br Dent J 2011; 210: 109–110. 

14. Sauget E, Covell D A, Boero R P, Lieber W S. Comparison of occlusal contacts with use 

of Hawley and clear overlay retainers. Angle Orthod1997; 67: 223–230. 

15. Scheibe K, Ruf S. Lower bonded retainers: survival and failure rates particularly 

considering operator experience. J OrofacOrthop2010; 71: 300–307. 

16. Heier E E, De Smit, AA, Wijgaerts I A, Adriaens P A. Periodontal implications of bonded 

versus removable retainers. Am J OrthodDentofacialOrthop1997; 112: 607–616. 

17. Sadowsky C, Schneider B J, BeGole E A, Tahir E. Long-term stability after orthodontic 

treatment: nonextraction with prolonged retention. Am J OrthodDentofacialOrthop1994; 

106: 243–249. 

18. van Westing K, Algera T J, Kleverlaan C J. Rebondstrength of bonded lingual wire 

retainers. Eur JOrthod2012; 34: 345–349. 

19. Littlewood S J, Millett D T, Doubleday B, Bearn D R,Worthington H V. Orthodontic 

retention: a systematicreview. J Orthod2006; 33: 205–212. 

20. Clark J D, Kerr W J, Davis M H. CASESclinical audit;scenarios for evaluation and study. 

Br Dent J 1997;183: 108–111. 

21. Reitan K. Clinical and histologic observations ontooth movement during and after 

orthodontic treatment.Am J Orthod1967; 53: 721–745. 

22. Edwards J G. A study of the periodontium duringorthodontic rotation of teeth. Am J 

Orthod196854: 441–461. 

23. Little R M, Riedel R A, Artun J. An evaluation ofchanges in mandibular anterior 

alignment from 10to 20 years postretention. Am J OrthodDentofacialOrthop1988; 93: 

423–428. 

24. Little R M. Stability and relapse of dental arch alignment.Br J Orthod1990; 17: 235–241. 

25. Littlewood S J, Millett D T, Doubleday B, Bearn D R,Worthington H V. Retention 

procedures for stabilisingtooth position after treatment with orthodontic braces.Cochrane 

Database Syst Rev 2006; 1: CD002283. 

26. Gill D S, Naini F B, Jones A, Tredwin C J. Part-timeversus full-time retainer wear 

following fixed appliancetherapy: a randomized prospective controlledtrial. World J 

Orthod2007; 8: 300–306. 



European Journal of Molecular & Clinical Medicine 

 

ISSN 2515-8260 Volume 9, Issue 8, Autumn 2022 
 

2316 

 

27. Kaur S. Esthetic orthodontic appliances- A review. Annals of Geriatric Education and 

Medical Sciences. 2018;5(1):11-14. 

28. Kaur S et al .Changing Trends in Orthodontic Arch Wire – A Review. International 

Journal of Health Sciences (2021) 5 (S2) 187-197. 

29. Kaur R, Soni S, Prashar A. Orthognathic Surgery: General Considerations. International 

Journal of Health Sciences (2021) 5 (S1) 352-357. 

30. Soni S, Wadhwa R. Comparative Evaluation of Effect of Two Different Antiplaque 

Agents on Patients Undergoing Fixed Orthodontic Treatment. Journal of Research and 

Advanced in Dentistry (2021) 5(4) 324-327. 

31. Ali F, Soni S, kaur R. Molar Distalization- A Review. International Journal of Health 

Sciences (2021)5 (S2) 6-22. 

32. Kaur G, Soni S, Singh M. Invisalign: Meeting Challenges with Newer Technologies. 

International Journal of Health Sciences (2021) 5 (S2) 46-52. 

33. Prashar A, Kaur S, Kaur R. Loops in Orthodontics. International Journal of Health 

Sciences (2021) 5 (S2) 74-85. 

34. Chabbra M, Soni S. Orthodontic Emergency Administration/Management: A Review. 

International Journal of Health Sciences (2021) 5 (S2) 143-155. 

35. Virdi GR, Prashar A, Kaur S. Accelerated Orthodontics: Getting ahead of ourselves. 

International Journal of Health Sciences.2021;5(S1):292-305. 

 

 

 

 

 

 

 

 

 

 

 

 


