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Abstract: Gingival recession occurs as a result of displacement
of marginal gingiva apical to the cement-enamel junction resulting
in root surface exposure caused by several predisposing and
precipitating factors. Clinical and case-control trials have shown
orthodontic appliance therapy itself has a negative influence on the
periodontium and associated soft tissue structures. Among several
consequences, controversy still exists in occurrence of gingival
recession as an uncommon manifestation caused by movement of
teeth external to the alveolar cortical bone plate. Hence the present
review was carried out to ascertain the role of orthodontic
treatment in causing gingival recession by reviewing existing
clinical, evidence based studies, gingival recession risk factors and
discuss briefly on its impact and treatment outcomes. It was
observed that orthodontic appliance therapy unaided by
contributing factors often does not significantly induce gingival
recession and impact treatment outcomes. However treatment
carried out without consideration of periodontal health and
without elimination gingival recession risk factors may trigger
gingival recession that largely impacts the prognosis and
treatment outcome of the orthodontic therapy. Thus, necessitates
adequate awareness, gingival risk assessment methods, long-term
prospective studies, appropriate treatment planning along with
periodontal approach and consent prior to orthodontic appliance
therapy.
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1. Introduction

Fixed appliance therapy is an integral part of orthodontic
treatment that demands proper and effective oral health care to
achieve the desired outcome and maintain the integrity of oral
as well as periodontal tissues. One of the greatest challenges in
fixed orthodontic appliances is the excessive accumulation of
debris and dental plaque caused by improper oral hygiene
practices resulting in considerable inflammation of the Oral and
Para-oral soft tissues associated with loss of periodontal
attachment, alveolar bone with subsequent loss of teeth [1]. On
the other hand, clinical studies have also shown the fixed
orthodontic appliance therapy itself has a negative impact on
the periodontium by causing significant alveolar bone loss,
increase periodontal pocket depth, bleeding on probing, root
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resorption, gingival recession, appearance of white spot lesions
and transient alteration of microbial flora which vary according
to local factors such as age of the patient, food habits, severity
of malocclusion, location of the appliance and appliance
associated specific characteristics [2, 3]. Among these several
consequences of orthodontic appliance therapy, controversy
still exists in occurrence of gingival recession as an uncommon
manifestation caused by movement of teeth external to the
alveolar cortical bone plate [4].

Gingival recession commonly denotes displacement of
marginal gingiva apical to the cement-enamel junction (CEJ)
resulting in exposure of root surface to the oral environment
often seen in adults of 50 years and above directly associated
with age and several risk factors such as thin buccal mucosa,
abnormal frenal attachment, ectopic eruption, aberrant
morphology of tooth, trauma from occlusion, moderate to
severe crowding, orthodontic tooth movement and traumatic
injuries caused by forceful flossing, improper tooth brushing
practices [5]. Prevalence of Gingival recession during or after
orthodontic appliance therapy is indeed a clinical concern that
requires combination of gingival recession risk factors
assessment and appropriate oral hygiene practices by the patient
[6]. Hence the present study was aimed to ascertain the role of
orthodontic treatment in causing gingival recession by
reviewing existing clinical, evidence based studies, gingival
recession risk factors and discuss briefly on its impact and
treatment outcomes.

2. Methodology

A structured literature search for articles written in the
English language in PubMed/MEDLINE, EBSCOhost, Google
Scholar, Scopus, and Web of Science databases was retrieved
by using MeSH terms “Gingival Recession” OR “Orthodontic
therapy” AND “Dental”, “Dentistry” AND “Fixed appliance
therapy” "Orthodontic treatment, Recession" OR “Orthodontic
movement” OR “Gingival health” OR "All Metadata",
“Periodontal therapy”, “Vestibular recession”.
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3. Gingival Recession Risk Factors

Recession of marginal gingiva especially seen during post-
orthodontic treatment phase are progressive in nature with
increased severity of long-term duration has a potential
aesthetic, psychological and tooth related concerns such as
dentin hyper-sensitivity, tooth discoloration depending on the
associated risk factors [7]. Gingival recession associated risk
factors can be broadly categorized as predisposing and
precipitating factors. The predisposing factor includes gingival
tissue biotype, amount of keratinized gingival tissue, width and
thickness of the alveolar bone, position of the marginal
gingival, vicinity of the root to the cortical plates, root
prominence, anatomy of mandibular symphysis and ectopic
tooth eruption [8, 9]. The precipitating factors are age of the
patient, smoking, pregnancy, Para-functional habits, traumatic
flossing and improper tooth brushing technique, poor
orthodontic mechanics, tooth movement and active lingual
retainers [10].

1) Gingival Recession Risk and Orthodontic tooth movement

In addition to the above described factors Melson and Allais
[11], Johal A et al [7] emphasized on the importance of soft
tissue variation among each individuals following dento-
alveolar expansion, early correction of significant
predisposing/precipitating factors, role of orthodontic intrusion,
de-rotation, correction of traumatic occlusion associated with
unfavorable effect on the gingival tissues and efficacy of
interceptive orthodontics carried during mixed dentition period
are of substantial concerns. Joss-Vassalli et al in a systemic
review observed a weak association between orthodontic
treatment and gingival recession. This study also demonstrated
the significant role of incisor proclination, anatomy of
mandibular symphysis, overjet and compensated mandibular
incisors in Class 111 malocclusion [12]. Kim et al put forwarded
that mandibular incisors show greater gingival recession and
bone loss in skeletal class Il patients than their maxillary
counterpart [13]. Richardson et al reported that movement of
teeth towards vestibular direction external to the cortical
plate/sheath reduces gingival thickness due to narrowing of
primary gingival fibers resulting in evident gingival recession
[14]. Urs JC et al in a comparative study on orthodontic
treatment against surgical distraction associated orthodontic
therapy observed significant increase in the height of the
clinical crown with mandibular incisors demonstrating variable
degree of gingival recession after proclination caused by
orthodontic movement and/or by surgical displacement [15].
Gorbunkova et al in a literature review revealed orthodontic
tooth movement influences the position of interproximal
alveolar crest, interdental papilla and marginal gingiva [10].
Djeu et al showed 10-12% of gingival recession during
orthodontic treatment was due to continuous mechanical trauma
caused by improper brushing habits [16]. Mostafa et al noted
minimal loss of marginal gingiva if the tooth movement is
guided within the alveolar bone envelope [17]. Acunzo et al
[18], Zawawi et al [19] in their respective studies reported a
significant correlation between thin periodontal biotype and
pro-inclination orthodontic tooth movement due to decreased
labial plate thickness and mechanical resistance. However
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Kamak et al [20], Jati et al [8] suggested orthodontic tooth
movement should not be considered as the key etiological
agent; yet revealed orthodontic tooth movement induced
cortical plate defects such as fenestration and dehiscence due to
extremely thin cortical bone act as predisposing factor of
gingival recession. Boke et al in a retrospective study found
increased gingival recession at the mandibular incisor, cuspid
region post-orthodontically in extraction patients treated with
fixed appliances [21].
2) Impact and Orthodontic Treatment outcomes

Johal A et al highlighted on appropriate orthodontic planning
that includes selective grinding and proximal reduction of
enamel, adequate root torque, removal of occlusal trauma,
crown-root alignment and interceptive orthodontics during
mixed dentition along with best oral hygiene practices should
be assessed prior to initiation of orthodontic appliance therapy
to reduce the risk of gingival recession [7]. Renkema AM et al
[22], Katsaros C et al [23] in a case-control study illustrated
labial gingival recession was significantly higher in orthodontic
patients than in untreated control group and also demonstrated
bonded active mandibular lingual retainers as the predisposed
factor. Closs et al in a retrospective study demonstrated loss of
keratinized gingiva in mandibular incisors and areas with less
than 2mm keratinized mucosa after orthodontic treatment [24].
Jati et al [8], Kahn et al [25] suggested early orthodontic
intervention should be carried out to avoid gingival recession.
Morris et al evaluated a weak positive correlation between
maxillary arch expansion (posterior teeth) and prevalence of
gingival recession after orthodontic tooth movements [6]. In
contrast Renkema AM et al also observed complete absence of
gingival recession after mandibular incisor inclination in a 5-
year post orthodontic treatment retrospective study [26].
Similar study by the same author also showed age was the
predominant factor in development of gingival recession in
several cases rather than orthodontic retainer given during post-
treatment phase [27]. Rodriguez and Pomarino in a clinical
study showed gingival recessions (27.5%) were frequently seen
with vestibular inclination however the authors observed post-
orthodontic tooth movement associated gingival recession were
insignificant [9]. Lee et al in a similar study concluded a
significant association between orthodontic anterior tooth
movement with labial gingival recession irrespective of labial
gingiva and alveolar bone thickness, position of the tooth and
periodontal status [28]. These contrasting results can be
attributed to weak evidence based retrospective studies, poor
methodology, interim follow-up, influence of existing attached
gingiva, marginal gingiva and other confounding variables.
3) Management of Gingival Recession

Elimination of gingival recession risk factors largely impacts
the prognosis and treatment outcome of the orthodontic therapy.
Several treatment modalities and modification of orthodontic
mechanics are recommended to minimize and/or eliminate the
risk of gingival recession that includes incorporating good oral
hygiene practices, early intervention of malocclusion,
elimination of Para-functional habits, atypical extraction,
avoiding proclination, controlled dento-alveolar expansion,
segmented arch appliance therapy, ideal arch form maintenance
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and use of customized bonding techniques [7, 29]. Johal A et
al proposed soft tissue augmentation as a prerequisite and
suggested free gingival graft in non-extraction cases, patients
necessitating pre-surgical/pre-prosthetic rehabilitation prior to
the orthodontic tooth movement and also recommended the use
of modified coronally advanced tunnel flap along with Enamel
Matrix Derivative (EMD) in management of post-orthodontic
gingival recession cases [7]. Cairo et al [30], Pini-Prato et al
[31] observed coronally advanced flap and/or connective soft-
tissue tissue graft in combination with EMD showed good long-
term follow-up results in recession coverage. Kosyfaki et al
advised immediate muco-gingival surgeries in tooth protrusion
or Pro-inclination cases where as suggested delayed surgery in
retro-inclination and extrusion to enhance adoptive attached
gingiva mechanism [32]. DeSanctis et al in a long term follow-
up of treated multiple recession cases witnessed excellent
results in modified coronally advancement flap and/or graft in
case of maxilla and similar flap along with connective tissue
graft in mandible [33].

4, Conclusion

Orthodontic appliance therapy unaided by predisposing and
precipitating factors often does not significantly induce gingival
recession and impact treatment outcomes. However treatment
carried out without consideration of periodontal health may
trigger gingival recession. It is well established that significant
relation was observed among gingival tissue biotype, width of
attached mucosa, pro-inclination, greater maxillary expansion
and vestibular inclination tooth movement in occurrence of
gingival recession after orthodontic treatment. Controversies
still exist to establish the exact etio-pathogenesis behind the
prevalence which necessitates adequate awareness, gingival
risk assessment methods, long-term prospective studies,
appropriate treatment planning along with periodontal approach
and consent prior to orthodontic appliance therapy.
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