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Abstract

Introduction: Retention in orthodontics is an obligatory phase in orthodontic treatment designed to prevent relapse after the completion of orthodontic therapy. Relapses
occur as a result of forces exerted by the periodontal fibers, which tend to return the teeth to their original position, thereby moving the teeth back to the position they were
in before orthodontic treatment. Growth and changes in the surrounding soft tissues also affect the outcome of orthodontic treatment; therefore, retention after the com-
pletion of fixed appliance treatment is imperative in orthodontic practice. Aim: The aim of this article is to present and review different types of retention appliances, both
removable and fixed, used in everyday orthodontic practice after treatment with fixed orthodontic appliances. Material and methods: To realize the set goals, we conducted
a literature search of the PubMed/MEDLINE, Academia.edu, and Google Scholar databases covering the past twenty years and reviewed articles and books containing the
following keywords: retention in orthodontics, removable and fixed retention appliances. Results: The results of our study and the analysis of the literature showed that
both removable and fixed retention appliances are equally used and appropriate, with similar effects and reliability in maintaining the results achieved through orthodontic
therapy. The combined type of retention is usually used after dental arch expansion, while fixed retention is used when tooth extraction has been performed. Conclusion:
Retention is certainly one of the most important phases of orthodontic treatment. The most common type of retention is the combined type, using a fixed retainer and a
removable appliance for the maxillary dental arch and a fixed retainer for the mandibular dental arch. The importance of cooperation between the patient and the ortho-
dontist is enormous for achieving the most satisfactory long-term aesthetic and functional results. Keywords: retention in orthodontics, removable and fixed retention
appliances.

AncTpakT

Bosepn: PeteHupjaTa Bo opTogoHUMjaTa € HeonxoaHa (hasa no OpPTOACHTCKMOT TPETMaH 3a /A Ce Crpeyy rojaBaTa Ha PeLanB Mo 3aBpLUyBaHETO Ha OPTOAOHTCKAOT
TpeTMaH. PeLuaveuTe ce jaByBaaT Kako pesynTar Ha CunuTe O NapOAOHTANHUTE BriakHa, Ko MMaaT TeHAeHuvja fa ce BpaTaT Bo npeobutHaTta nonoxba, a co Toa fa
1 moMecTar 1 3abute Bo nonoxbata Bo Koja 61une npes OpTOAOHTCKUOT TpeTMaH. CammoT pacT 1 MPOMEHWTE BO OKOMHUTE MeKy TKMBA, UCTO Taka, BNujaaT Ha pesyntatot
0f3 OPTOZOHTCKMOT TPETMaH, OTTaMy PeTeHLmjaTa, Mo 3aBPLLEHVOT TPETMaH CO (DUKCHW anapaTi, e MMNepaT B BO OPTOAOHTCKaTa npaktuka. Lien: Lienata Ha oBoj Tpya
€ [1a Ce HanpaBy NpuKa3 W Mpernes Ha pasnniHi TUMOBYW HA NOABWXHM M (PUKCH PETEHLIVIOHW anapaTii LUTO Ce KOPUCTAT BO CEKOjAHEBHATA OPTOLOHTCKA NpakTuka no
TPETMaHOT CO (hUKCHM OPTOROHTCKM anapati. Matepujan 1 MeToa: 3a peanusauyja Ha NOCTaBEHUTE LiENK, CNPOBEAOBME UCTpaXxyBakbe Ha 6asuTte Ha nojatoum Ha
Pubmed/Medline, Academia Edu 1 Google Scholar, Bo u3MmHaTiTe ABaECET rOAVHM, KaKO M aHMM3a Ha CTATWM U KHUMW LUTO T COAPXAT CRIEAHWBE Ky4H 360poBM:
PETEHLYja BO OPTOAOHLMjaTa, MOABVKHM 11 (PUKCHU PETEHLMOHN anapaTi. PesynTatu: PesynTatute Ha HaluuTe UCMUTYBaka U aHanusara Ha NuTepaTypHuTe nogarouu
nokaxaa [eka nogeaHakeo ce NpUMeHyBaaT 1 MOBUMHUTE 1 COMKCHUTE PETEHLIMOHI anapaTit, CO CIIMYHY €PEKTI M CUTyPHOCT BO OBHOC Ha PETEHLMjaTa Ha pesynTatute
Aobuenm co opTooHTCKa Tepanuja.KomBuHMpaHWoT TN peTeHunia 06KMYHO Ce KOpUCTM MO eKcriaHauja Ha LEHTAnHUOT nak, JoAeka (MKCHUTE peTejHepu obudHo ce
NpYMeHyBaaT Mo CPOBELEHN eKCTpaKLMM. 3aknyyok: PeTeHumjaTa e curypHO efHa of HajBaxHUTe (a3t BO OPTOLOHTCKVOT TpeTMaH. Hajuect e KoMBuHUpaHuoT Tun
peTeHuyja, Co NpUMeHa Ha GMKCEH peTejHep W MOABIKEH anapat 3a MaKCUNapHUOT AeHTaneH nak v vKceH peTejHep BO MaHaubynapHuoT AeHTaneH nak. OrpoMHo e
3HayeeTo Ha copaboTkata Momery NaLMeHTOT W TepaneBToT CO Lien Aa ce AobujaT MakcuManHo 3a[0BONUTENHI [ONTOTPajHN ECTETCKU U (DYHKLMOHANHI peynTaTy.
KnyyHu 360poBu: peTeHLmja BO OPTOAOHLMjaTa, NOABVKHN U (HMKCHI PETEHLMOHI anapaTu.

Introduction been achieved. While active orthodontic treatment is
focused on correcting malocclusion and straightening the

Retention is the final step of orthodontic treatment, the  teeth, retention has the task of opposing the forces that tend
main purpose of which is to keep the teeth in the position  to return the teeth to their initial position. Primarily, teeth
achieved after orthodontic treatment, where they are prop-  move due to the elasticity of the gingival fibers, but also
erly aligned within the dental arch and proper occlusion has  because of the forces produced by the muscles of the lips
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and tongue, the pressure of the surrounding soft tissues, and
the changes are influenced by the patient's age as well.

Unwanted tooth movement after orthodontic treatment
can be directly proportional to the patient's age. Changes in
the pressure of the soft tissue and skeletal structures around
the teeth in combination with ongoing growth are part of
the normal aging process and can be unpredictable.
Therefore, retainers are not only indicated to prevent the
force from returning the teeth to their original position
before orthodontic treatment, but they also counteract the
undesirable factors of aging'.

In addition to the orthodontist’s success, the desire and
persistence of the patient are also important during the
retention phase. Inchingolo et al.? reported relapse and re-
crowding of the lower incisors when the retainers were
worn for less than 9 hours per day. This emphasizes the
need for longer retention, especially during the first months
of post-orthodontic treatment.

Retention treatment includes different types of retain-
ers, including fixed or removable appliances, depending on
the specific condition and needs of the patient.

The large-scale production of materials, the study of
biomechanics, and technological innovations have
increased the need to improve existing designs and over-
come their limitations, leading to the development of new
retainers. Despite these advances, retention remains a sub-
ject of discussion among clinicians. Treatment time, differ-
ent types of retainers, and protocols are topics that are most
often discussed among orthodontists’.

Aim

The purpose of this paper is to provide an overview of
the different types of retention appliances used in everyday

orthodontic practice, their basic characteristics, their appli-
cation, the possibility of combining removable and fixed
retention appliances, and the justification and significance
of their application, all with the aim of improving the long-
term outcome of post-orthodontic treatment.

Material and methods

The main tool in our study was a literature search of
databases covering the last twenty years, including
PubMed/MEDLINE, Academia.edu, Google Scholar, and
relevant literature in the field of retention in orthodontic
practice, focusing on evidence indicating the importance of
retention, as well as the justification for the choice of spe-
cific retention appliances.

Results and Discussion:

Our analysis of the literature on the protocols and
trends in orthodontic retention revealed that more than 40%
of orthodontists combined fixed and removable retainers in
different clinical situations. The first-choice option after
expansion of the maxillary dental arch was the removable
retainer (54.3%); meanwhile, a fixed retainer was used
after correction of rotations in the mandibular anterior teeth
(49.4%).4

For orthodontic retention in the upper dental arch, clin-
ical preferences vary: fixed retainers were more often
chosen in Switzerland® and the Netherlands®, Hawley
retainers in the USA’ and Saudi Arabia®, and vacuum-
formed retainers in the UK?®, Ireland'®, and Malaysia'l. A
combination of a fixed and removable retainer in the form
of a vacuum-formed retainer (VFR) was the most com-
monly used in Norway!?, however, orthodontists in
Lithuania gave priority to Hawley retainers (Table 1).

Table 1. Preferredtypes of retention in maxillary dental arch

Renkema at al. Netherlands X
Meade at al. Ireland X
Singh at al. UK X
Vandevska-Radunovic at al. Norway X

Maxilla Lai CS atal. Switzerland
Pratt MC at al. USA X
Ab Rahman at al. Malaysia X
Al -Jewair TS at al. Saudi Arabia X
Padmos J. at al. Denmark X
Abid MF at al. Iraq
Andriekute Aat al. Lithuania
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Table 2. Type of retention in different regions in mandibular dental arch

Authors Country VFR gi‘:::‘ee{ r:t':iiir

Renkema at al. Netherlands X

Meade at al. Ireland X

Singh at al. UK X X

Vandevska-Radunovic at al. Norway X
Mandibula Lai CS atal. Switzerland X

Pratt MC at al. USA X

Ab Rahman at al. Malaysia X

Jans AD at al. Denmark

Abid MF at al. Iraq

Andriekute Aat al. Lithuania

Lithuanian orthodontists* preferred a combination of a
fixed and removable retainer in the upper and lower arch-
es, except after expansion of the maxillary dental arch or
correction of rotations of the mandibular anterior teeth. The
reason for combined retention might be that orthodontists
are concerned about the tendency for relapse and about
patients who are not compliant with wearing their remov-
able retainer as prescribed. Additionally, the findings of the
study by Atack et al.'* showed similar results for fixed and
removable retainers and confirmed that relapse of the lower
anterior teeth can occur with both types of retainers.

Studies performed in other European countries®.®.%.'2,
the USA’, Saudi Arabia®, and Australia and New Zealand"?
showed that fixed retainers in the mandibular dental arch
were dominant, except in Ireland'® and Malaysia'', where
vacuum-formed retainers were the most popular choice
(Table 2).

According to the literature, fixed retainers are among
the most commonly used appliances during the orthodontic
retention phase. Since they cannot be detached for clean-
ing, the accumulation of plaque and tartar is increased, so
maintaining excellent oral hygiene is crucial. Since the
bonding and attachment of the retainer to the tooth are crit-
ical factors, they must be regularly checked, and care must
be taken to ensure that they do not come loose at any point.
Various types of occasional, unwanted tooth movements
have been observed in cases of incorrectly placed retainers
or debonding of the retainer from a tooth.

Inchingolo et al.? (2023) compared the benefits of fixed
and removable retainers and showed that both types reduce
the possibility of relapse, but there are situations in which
24-hour retention is required, and a fixed retainer is pre-
ferred in cases where there is a higher risk of relapse, such
as: after diastema closure in cases with spacing (including
median diastema); after space creation before prosthetic

treatment; in patients with reduced periodontal support; or
after correction of large rotations.

A combination of fixed and removable retainers is often
chosen in a process called double retention. In the
Netherlands,® most orthodontists are using a bonded retain-
er in the upper and lower arch, except when the upper arch
was expanded during treatment or when extractions were
performed in the upper arch, in which case they placed a
removable retainer or used double retention.

A recent Cochrane review by Littlewood et al.'* on
retention methods showed that there is insufficient evi-
dence to support the best retention protocol. As a result,
each practitioner should develop their own protocol based
on clinical experience and market availability, but also tak-
ing into account the patient’s needs, expectations, and con-
ditions.

From the group of fixed retainers, palatal retainers are
less commonly used than lingual retainers due to the possi-
bility of detachment due to contact with antagonists or dur-
ing biting. However, they are necessary for retention at the
end of treatment, especially in adults, since many patients
develop diastemas or other movements of the incisors in
the absence of a retainer. The patient's overjet and overbite
must be considered, and the retainer should be placed fur-
ther away from the contact surface with the antagonist
teeth.

As for the lingual retainers, certain authors such as
McLaughlin, Bennett, and Trevisi'® concluded that a
mandibular fixed canine-to-canine retainer is the best
option for retention in all patients at the end of treatment.
In cases where first premolars have been extracted, this
retainer is placed on the mesial fossae of the second pre-
molars.

Fixed retainers are usually used in situations where
instability in the occlusal relationship is expected and long-
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term retention is planned. There are four main indications
for their use: the first is to maintain the position of the
lower incisors during late growth. The main reason for the
occurrence of crowding of the mandibular incisors in late
adolescence in those who have had and those who have not
had previous orthodontic treatment is the physiological
growth of the mandible. Especially if there was crowding
in the region of the mandibular incisors before treatment,
even a small mandibular growth between the ages of 16
and 20 can cause a reappearance of incisor crowding.!”
Recurrence is usually accompanied by lingual inclination
of the central and lateral incisors. In these cases, in order to
avoid distortion of the material, a wire of appropriate thick-
ness should be placed; therefore, a 28—30 mil steel wire is
placed from canine to canine. Booth et al.’® (2008) in their
study concluded that, with regular controls, patients who
wore this type of retainer for more than 10 years showed no
relapse or signs of periodontal problems.

The second indication for the use of these retainers is
the retention of closed diastemas. In cases of median
diastema, although frenectomy has been performed, there
is still a tendency for recurrence in certain cases. The
retainer should be contoured so that it fits close to the cin-
gulum so that it is out of occlusal contact. A flexible wire
should be used in order to allow functional movement of
the teeth and at the same time to hold them together.

The third indication for a fixed retainer is to maintain a
space that was created for a bridge pontic or implant. A
fixed retainer reduces the mobility of the teeth on which a
bridge is planned to be made and provides stability before
definitive prosthetic restoration. The preferred way to
maintain space in the posterior region is a strong intracoro-
nary wire bonded to the adjacent teeth (with shallow prepa-
rations where the future bridge abutments will be). For
maintaining spaces in the anterior region, in cases of trau-
ma or hypodontia, it is necessary to place a replacement
tooth connected to a mobile retainer. It is satisfactory for
short periods and until adolescent vertical growth is com-
plete; therefore, it is preferable to place a fixed retainer in
the form of a bridge.

The other indications for fixed retainers are the mainte-
nance of closed extraction spaces in adults. According to
Axelsson and Zachrisson!’, a fixed retainer can be placed
on the labial surface of the posterior teeth in adults, when
the spaces have been closed, especially when skeletal
anchorage was used to bring the posterior teeth forward
over a greater distance.

In the group of different types of retention appliances,
removable orthodontic appliances have a special place in
everyday orthodontic practice. Among the most used
removable retainers is Hawley retainer named by the
author®. It is an acrylic retainer with a labial bow, which
whose main purpose is to act on the teeth, keeping them

straight in the desired position after orthodontic treatment.

The acrylic base lies on the palate or envelops the lin-
gual surfaces of the lower teeth. Ramazanzadeh et al.?°
emphasize the effectiveness of the labial bow in controlling
the torque of the frontal teeth. According to Lyros et al.?!,
the passive Hawley retainer is the most well-known and
used removable retainer for many years. Their variations
include the use of teardrop or equatorial clasps instead of
Adams clasps, which are easy to make and do not irritate
the gingiva, but are contraindicated in patients with short
clinical crowns?.

Although used in many cases, over time, different
Hawley modifications have also appeared, such as: the
Wrap-around retainer, with an extended labial arch to the
premolars; the Aesthetic (Astycs) retainer, which is an aes-
thetic variant of the traditional Hawley retainer; and the
Reinforced Removable Retainer (RRR), where the acrylic
base is reinforced with a metal mesh, and small balls are
added to the retention hooks at the end parts?.

Chagas et al.?? highlighted the following advantages of
mobile Hawley retainers: easy fabrication; affordable price
for patients; easy maintenance of hygiene; comfort during
wear; and good patient acceptability. They compared 70
subjects who were in the retention phase. Patients wore a
Hawley retainer and a thermoplastic retainer for 1 month.
Their conclusion was that the Hawley retainer was better in
maintaining hygiene and was more resistant to damage
than the thermoplastic retainer, while the thermoplastic
retainer was more acceptable to patients in terms of swal-
lowing liquids and saliva?'.

Regarding the maintenance of hygiene of acrylate
retainers, Topaloglu et al.? stated that in patients who wore
removable retainers for 6 months, bacteria of the type
Streptococcus mutans and Lactobacillus spp. were present.

Wan et al.** concluded that removable retainers could
affect speech as well. Their study was conducted on 20 vol-
unteers from the Chinese-speaking area and a comparison
was made between speech with a Hawley retainer and with
a thermoplastic vacuum-formed retainer. Their conclusion
was that the Hawley retainer had a greater impact on
speech changes than the thermoplastic retainer. Regarding
relapse, in cases of rotated teeth before orthodontic
treatment, Littlewood et al.>* concluded that the Hawley
retainer showed weaker effectiveness and a higher relapse
rate of rotated teeth compared to other removable
retainers'”.

The more recent retention devices are vacuum-formed
retainers (VFRs), which are also referred to in the litera-
ture. The first to use these appliances was Pontick, who
introduced Essix retainers, removable thermoplastic retain-
ers, invisible retainers, or overlay retainers (VFR), and later
Sheridan?® further developed them. VFRs are the most
commonly used retention devices in Ireland, Australia, and
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the United Kingdom.

There are two types of VFR designs that have been
described. The original Essix retainer is a canine-to-canine
design initially®,%°,3,32 while the other type—VFRs—
cover the entire occlusal surface®.3*,35,3¢ or are extended to
the most distal molar present®”.*. The margins of the VFR
extend 1-2 mm buccally and 3-4 mm lingually to the
gingival margin®. Advantages of these types of retainers
are aesthetics, patient acceptability, quick and easy
fabrication, and affordable price®.*.4.#2, and disadvan-
tages are compromised retention in areas with gingival
hyperplasia, possibility of breakage, potential demineral-
ization, caries, and gingival problems if drinks are con-
sumed while wearing the retainer.

When it comes to stability after orthodontic treatment
connected with the type of retention, most studies have
focused on the position of the lower incisors, as this repre-
sents the most noticeable relapse and the most common
patient complaint. The Little Irregularity Index (LLI)* is
most often used to determine this irregularity. Additional
measurements in retention studies include intercanine
width, intermolar width, overjet, overbite, and arch length.
These retainers have no adverse effects on dental and peri-
odontal health compared with bonded retainers, are more
acceptable to wear, and cause less difficulty in speaking
compared to acrylic retainers. They break more easily than
acrylic retainers, especially the lower ones and along the
midline. If they are not worn, relapse is inevitable®,*.

The studies confirmed that VFR is as effective as an
acrylic retainer in terms of post-treatment stability, but less
effective than a bonded retainer when it comes to incisal
alignment*,46,47, 48,

For enhancement of retention in orthodontics, supple-
mentary methods such as pericision and interproximal
reduction (IPR) are suggested. These are additional proce-
dures that affect the hard and soft tissues in order to reduce
the possibility of relapse and to help maintain the alignment
of the teeth and jaws achieved at the end of the active phase
of treatment. Interproximal reduction (IPR), as an addition-
al measure to aid retention, was proposed by Peck and
Peck® to increase post-treatment stability of the position of
the lower incisors.

With pericision, an incision of the periodontal fibers
around the necks of the teeth is performed in order to pre-
vent relapse of the previous tooth position due to the pres-
sure of the periodontal fibers during therapy. Sometimes it
is referred to as a supracrestal circumferential fiberectomy.
Certain authors such as Anjali Koul et al.* (2022) consider
that pericision has limited effectiveness when it comes to
retention, especially in the maxilla, and its role in long-term
stability is debatable. They emphasized that it should be
performed only in cases with a good gingival biotype, suf-
ficient cortical bone, minimal or no recession, and excellent

oral hygiene. Since it is still a surgical procedure, it should
be reserved for cases with significant tooth rotation.

Study conducted by L.R. Boese®! examined the stabili-
ty of mandibular incisors four to nine years after treatment
using circumferential supracrestal fibrotomy and IPR.
They concluded that these procedures could increase sta-
bility in the mandibular anterior region without the use of
retainers. IPR is included in all three phases of treatment:
the first phase is during early treatment, when the lower
incisors are aligned; the second, soon after the removal of
the fixed appliance; and the third, when the contact points
are too close and it is observed that the teeth are no longer
properly aligned.

Maintaining the intercanine width at the same dimen-
sion is crucial in order to increase the chances of success-
ful retention, and if IPR is used instead of expansion in the
lower anterior region, the chances of maintaining the
desired width are greater.

Conclusion

There are various factors which influence the final
stability of teeth after treatment. Appropriate orthodontic
diagnosis, treatment planning, and the achievement of
appropriate occlusal and soft tissue treatment outcomes
are the key factors for reducing orthodontic relapse.

Orthodontic retention and relapse continue to be one
of the biggest challenges in orthodontics, and the role of
patient compliance is important, as well. The type of
retention depends on the movements and corrections that
have been achieved and it is maintained with a combi-
nation of fixed and removable retainers. For the maxil-
lary dental arch, retention usually is combined with the
use of a removable and a fixed retainer, especially when
there was an expansion in the maxilla, and for the
mandibular dental arch, usually a fixed retainer is placed
or a vacuum-formed retainer is used.

In order to prevent unwanted post-treatment changes
and to avoid an unpredictable amount of post-treatment
tooth movement, it is important to emphasize at the
beginning of orthodontic treatment the importance of the
passive phase of orthodontic treatment and the role and
significance of proper wear of retention appliances.
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