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Long-term post treatment stability and methods to prevent relapse is major interest to all
orthodontists. This review article highlights the biological basis and possible factors reported to
play a role in orthodontic relapse and to review various long-term retention studies evaluating the
stability of various treatment modalities and different retention methods and its comparison for
render better Post treatment stability.
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INTRODUCTION

Orthodontist role do not end in achieving a good stable buccal
occlusion with ideal overjet and overbite and harmonious
facial balance it continues during retention and post retention
stages as they pose greater challenge in maintaining the results
obtained. Thus, Holding of teeth following orthodontic
treatment in the treated position for the period of time
necessary for maintaining the result (Blake, 1998), and to
restrain the tendency for teeth to move away from the positions
in which they were placed by the orthodontist”

Normal physiology and biological basis for relapse:
Majority of case teeth disturbed by the orthodontic treatment
have tendency to return towards their original relationship.
Anteroposteriorly, they have a stronger tendency to move
mesially within their respective jaw and vertically if
encroached into the freeway there is a tendency to relapse to
original position (3). Similarly, change in patients original arch
form has tendency to return back to the previous form. Among
the tooth movements, de-rotation is difficult to perform and
retain with more tendency to move back to towards it is
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original position especially when teeth are rotated rapidly and
to considerable amount of degree. Microscopically, On
rotation, supra alveolar fibres are more resistant and do not
altered as the surrounding bone remodels. they remains in
more stretched position than principle fibres because they are
attached to movable fibrous system and contain elastic fibres
which may yield to traction during rotation result and they
remained stretched during the retention period causing relapse.
Thus, Fibres of the marginal region require long retention
period of 232 days and while the principle fibres require 28
days. It is also blamed on the (Edwards, 1968), existence of a
type of intermediate plexus- oxytalan fibres in marginal
gingiva as one of the anatomic explanations for relapse
tendency of the orthodontically rotated teeth.

Factors contributing to relapse: There are numerous factors
have been reported in literature regarding the contribution in
post treatment crowding, no conclusive evidence regarding
the relative contribution any of these factors have been
reached.

Third Molar: Role of third molars in aggravating the relapse
of dental arch alignment after orthodontic treatment remains
still controversial. Authors have (Rossouw, 2016), reported
that if there is no sufficient space for eruption of third molar
in the dental arch they might exert forces on the adjacent
teeth, and has potential to cause crowding. On contrary Bjork
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et al attributed that late incisor crowding is due to reduction in
arch length occurs as a result of up righting of the incisors, the
cause of which may be muscular force. Which further
supported by Berit Lindqvist, et al. (Lindqvist, 1982), in his
longitudinal split mouth study. Based on long term study of
15.7 years mean it was found lot of other factors are involved
in the relapse and the clinical relevance of third molar cause
of relapse has to be regarded as questionable (Kaplan, 1974;
Ades, 1990 and Zelli, 1991). How ever, Recent meta-analysis
which (12)evaluated the role of third molar and concluded that,
than impacted third molars, erupting third molars might
produce more anterior force and cause crowding of the
mandibular incisors. This study Suggests removal of
mandibular third molar for preventing or alleviating long-term
incisor irregularity.

Continuing Growth: Growth is obvious and appreciable
during adolescence but continues to reach the saturation state
as we grow older but mandible continues to grow in slower
rate that is not appreciable . During orthodontic treatment in
spite of the giving consideration to the skeletal relationships
,during post retention stages, skeletal changes that occur
during retention may attenuate, exaggerate, or maintain the
dentoskeletal relationship (Cheng, 2017). Condylar growth
during the terminal phase of jaw growth proceeds in a
predominantly vertical direction. With decrease in the angles
SN-occlusal plane ,SNMP , ANB, and the gonial angle .Thus
mandible moves forward more than the maxilla .The linear
Condylar growth of the high angle cases had a relatively large
horizontal component, while that of the low angle cases was
nearly all vertical altering the facial profile (Schudy, 1974).
This post pubertal /terminal growth, Facial development may
result in secondary crowding especially in extreme growth
patterns such as forward mandibular growth rotation due
lingual movement of lower incisors as mandible continues to
grow forward ,thus requiring long retention period to counter
act the continuing growth.

Neuromuscular and Periodontal Forces: Malocclusion of
the teeth and the broader spectrum of dentofacial deformity is
due to interplay between innate genetic factors and external
environmental factors. Considering the equilibrium theory it is
been claimed teeth tipped either labially or lingually during
treatment are more likely to relapse (Blake, 1998), ie, if more
than 2mm of the antero-posterior position of lower incisor
indicates the need for long term or indefinite retention
(Rossouw, 2016). Thus it is recommended to place the
incisal edge of the lower incisor on the A-Pog line or | mm in
front of it (1 + 2 mm) giving a the optimum position for lower
incisor stability. Regardless of orthodontic treatment of all the
position most stable positions of the teeth are their pre
treatment positions.

The Anterior Component of Occlusal Force (ACF)
(Southard, 1990): As stated by southward, he believed
crowding occurs as a result of the mesial axial inclination of
the permanent teeth and forces of occlusion that are dissipated
axially and anteriorly , through the proximal tooth contact
points and which might influence the mesial migration of
teeth and subsequent dental malalignment attributed mainly
due to slipped mandibular contacts .However cause and effect
relationship has not been proved and may not exist. Patients
with clenching and bruxism or in any other way load posterior
teeth axially for extended periods of time , ACF can cause
dental malalignment.

Alteration in arch form and intercanine width: Apical base
place a role in determining the occlusion and arch form and
expansion. Orthodontic experiments show that a normal
occlusion attained by mechanical treatment is not necessarily
accompanied by a development of the apical base in harmony
with the position of the teeth, with the result that the occlusion
obtained cannot be maintained. After a moderate increase in
width of the dental arches during mixed dentition,there is
usually decrease arch width and arch length decreases in both
the anterior and posterior regions with increasing age more in
mandible than maxilla. This mainly contributed to continued
mandibular growth.

Tooth Dimension and Position: Tooth size variation is one of
causes postulated for crowding. Based on classical study by
peck et al teeth which are smaller mesiodistally and larger
faciolingually are more stable with ratio of 88 to 92% for a
central incisor and 90 to 95 % for a lateral incisor. When the
ratio exceeded these values, reproximation (“proximal
stripping > ‘) was indicated to reduce the mesiodistal
dimension, thereby normalising the ratio so that it was in the
favourable range for long-term post retention stability of the
lower anterior segment. Thin contact area of lower incisors has
more change for slippage however broader contact points
provide good stability with a post retention irregularity index,
thus Boese et al advocating reproximation. The question of
whether or not above ratios are more useful than simple
measurements of incisor mesiodistal length has not been
addressed (Smith, 1982).

Various Modalities for Retention: Retention is the phase of
orthodontic treatment which maintains the teeth in their
orthodontically corrected positions after the active orthodontic
tooth movement. As relapse has various factors contributing to
its cause ,general rule post orthodontic treatment is the long
/short term standing retention appliance. Various retention
modalities have been invented and investigated in the
literature.

Types

Removable :

Hawley’s retainers

Begg wrap around retainer
Positioner

Vacuum formed retainer :

Charles Hawley in 1919

Raymond Begg

Harold dean kesling 1943 (42)
Thermoplastic retainer - 1 st -Remensnyder
1923

Term invisible retainer & popularized

by pontiz 1971

Essix retainer -John sherindan 1993 (43)
Fixed : 1987, Diamond and in 1990,0rchin
Fibre reinforced bonded
lingual retainer

Bonded lingual retainer 1 st -- Kneirim, 1973 (44)

Clinical technique :

Zachrisson, 1977 , 1983 ;

Artun and Zachrisson, 1982)

First generation: Plain blue Elgiloy wire
with a loop at each terminal end

Second generation: Similar diameter but
multistranded wire used

Third generation: Round 0.032” stainless
steel or 0.030” gold coated wire

V loop FR —lee 1981 (45)

Adjuvant procedure Edward 1970 (46)

Pericision Term - Campbell, Moore, and Matthews
1975
Reproximation 1972 peck and peck (18);boese et al

Relapse between different retention methods:
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Hawleys vs Vacuum formed retainer: Heidi Rowland(47)
compared removable retainers between Hawley and
VACUUM FORMED RETAINER and showed significantly
greater changes in irregularity of the incisors in the Hawley
group than in the VACUUM FORMED RETAINER group at
6 months. Although this difference is unlikely to be clinically
significant in the maxillary arch, it could be considered
clinically significant in the mandibular arch. In contrats
Rowland et al., Demir et al., Wenjia Mai (48) who found there
is no statically difference between them.

Bonded lingual retainer vs vacuum formed retainer: The
Millett 2007 study compared a lower thermoplastic (vacuum-
formed) retainer with bonded multistrand stainless steel wire
and showed no statistically significant difference between the
groups for changes in Little's irregularity index at 12 and 18
months. He stated bonded retainers have a better ability to hold
the mandibular incisor alignment in the first 6 months after
treatment than do vacuum-formed retainers.

Maxilla vs mandible Bonded lingual retainer: Jeanett
Steinnes et al (49) evaluated the stability of orthodontic
treatment outcome and retention status 7 or more years. Fixed
canine-to-canine retainers seem effective to maintain
mandibular incisor alignment, whereas in the maxilla a fixed
retainer may not make any difference in the long term.

Adjuvant procedure: Edward (46)1988 on his long term
prospective study found CSF procedure appears to be most
effective in alleviating relapse during the first 4 to 6 years for
alleviating pure rotational relapse after orthodontic treatment
as there is significant difference between control and CSF
group. Boese based on his 9 years of long tern study he
advocated reproximation in combination with circumferential
supracrestal fiberotomy to enhance orthodontic treatment
results. Taner et al, and S.J Little wood systemic review 2006
(50) -revealed that CSF and full time removable retainer wear
of the Hawley type provides a significant reduction in relapse
over 1 year compared to using a removable retainer alone.

Failure of the appliance: The Artun 1997 studied the failure
rate of removable acrylic and different type of fixed wire
retainer and found no statistical difference. However Millett
2007 on comparing thermoplastic (vacuum-formed) retainer
with a multistrand stainless steel wire found there was a
statistically and clinically significant difference of more
failures in the removable retainer group than the bonded
retainer group (Bovali, 2014). Based on the 2-armparallel
single-centre trial was to compare placement time and numbers
of failures of mandibular lingual retainers bonded with indirect
procedure vs a direct bonding procedure. It was found bonding
time was shorter for the indirect procedure but showed similar
risks of failure (Bolla 2012; Rose 2002; Salehi 2013) found
there is no statistically significant between failure rates
between Polyethylene ribbon bonded versus multistranded
bonded retainers. When comes to multistranded bonded
retainer failure rate ranges from 10.3 % to 47 % mainly at the
wire /composite interface due to mechanical wear and
insufficient material.

Adverse effect of the appliance: Major adverse effect with
the fixed retainers is the plaque and calculation accumulation
affecting the gingival and periodontal tissue.

Jovana Juloskia(52) long-term investigation regarding the
influence of fixed lingual retainers on the development of

mandibular gingival recession among treated and untreated
individuals showed lingual retainers does not seem to increase
the development of mandibular gingival recession, but does
increase calculus accumulation. While Pandis et al(44)
evaluate the periodontal tissues of patients with mandibular
MS fixed retention for long( 9 years ) or short periods of time
and found The long-term group presented higher calculus
accumulation, greater marginal recession, and increased
probing depth. Miller 2007 found on comparing round plain
and multistranded wire studies have found there is no
difference in the plaque deposit in contrast to the Nimri et al
On comparing plain fixed retainer and wave form fixed
retainer by LEW for better flossing and oral hygiene
maintenance it was found from recent meta analysis that wave
form found no significant advantage over plain fixed retainer
hence such complex design in fabrication provide no better
advantage to patient over fixed retainer.

Conclusion

Retention is as important as active treatment in producing an
outstanding and lasting quality orthodontic result. Till now
there is no universal protocol for retention to prevent relapse.
Inspite of good finish, some amount of relapse is inevitable
requiring long term retention protocol to combat the relapse
tendency.
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