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THE EFFECT OF ORTHODONTIC TREATMENT ON THE PRE-EXISTING 

GINGIVAL RECESSIONS: A SYSTEMATIC REVIEW  

SUMMARY 

 

Background: Gingival recession (GR) is an apical shift of marginal gingiva that may be influenced 

by orthodontic treatment (OT). While OT is considered a risk factor, the present study explores the 

potential of OT to change pre-existing GR. 

Aim: To analyse the effect of orthodontic treatment with fixed appliances or clear aligners on the 

change of pre-existing gingival recessions. 

Materials and Method: Relevant studies were selected in PubMed, ResearchGate, and Cochrane 

Library databases. The systematic searches were restricted to articles published from January 2015 

to February 2025 and for their availability in the English language. Human observational and 

interventional studies of participants with gingival recessions undergoing orthodontic treatment, 

with relevant quantitative or qualitative data, were included.  

Results: From 2021 initial articles, n=11 met the inclusion criteria and were included in this review. 

Most studies were deemed as high to moderate risk of bias. The total number of participants was 

645, with majority females. GR improvement was reported, with moderate improvements up to 0.9 

mm, to complete resolutions. The types of OT movements included proclination and axial change. 

Worsening of GR ranged from < 0.5 mm to 1.5 mm. One study reported a difference between CA 

and FA. 

Conclusion: OT may improve pre-existing GR with more predictability in thick phenotype 

subjects. Worsening of GR appeared more frequently with thin phenotype and increased 

proclination of lower incisors. No difference across the FA or CA was observed. 

Keywords: Orthodontic treatment, tooth movement, gingival recession, clear aligners, fixed 

appliances, periodontal health. 

 

  



 
 

 

 

ORTODONTINIO GYDYMO POVEIKIS DANTENŲ 

RECESIJOMS: SISTEMINĖ LITERATŪROS APŽVALGA 

SANTRAUKA 

 

Įvadas: Dantenų recesija (DR) – tai dantenų krašto poslinkis į apikalinę pusę, kuris gali būti 

paveikiamas ortodontinio gydymo (OG). Nors OG dažnai laikomas rizikos veiksniu, šiame tyrime 

nagrinėjama OG įtaka jau esančia DR. 

Tikslas: Įvertinti ortodontinio gydymo, taikant breketus arba skaidrias kapas, poveikį jau esamoms 

dantenų recesijoms. 

Medžiaga ir metodai: Mokslinių straipsnių paieška buvo atliekama PubMed, ResearchGate ir 

Cochrane Library duomenų bazėse. Sisteminės paieškos buvo apribotos straipsniais, publikuotais 

2015 m. sausio – 2025 m. vasario mėn. laikotarpiu anglų kalba. Įtraukti žmogaus stebimieji ir 

intervenciniai tyrimai, kuriuose dalyvavo pacientai, turintys dantenų recesijų ir gydomi 

ortodontiškai. 

Rezultatai: Iš 2021 straipsnių, į šią apžvalgą buvo įtraukti n=11, atitinkančių kriterijus. Dauguma 

tyrimu buvo ivertinti didelės arba vidutinės rizikos. Bendras dalyvių skaičius visose studijose – 645, 

dauguma iš jų moterys. Buvo stebimas įvairus DR sumažėjimas – nuo vidutinio pagerėjimo iki 

visiško išnykimo. OG metu atliktų judesių tipai buvo proklinacija ir danties krypties pokyčiai. Taip 

pat buvo nustatytas DR padidėjimas - nuo < 0.5 mm iki 1.5 mm. Viename tyrime nustatytas 

skirtumas tarp gydymo kapomis (CA) ir breketais (FA).   

Išvada: OG gali pagerinti jau esamą DR, ypač esant storam dantenų biotipui. DR padidėjimas 

dažniau pasireiškia pacientams, turintiems ploną dantenų biotipą ir padidėjusią apatinių kand-ių 

proklinaciją. Skirtumo tarp FA ir CA nustatyta nebuvo.   

Raktiniai žodžiai: Ortodontinis gydymas, dantų judesiai, dantenų recesija, skaidrios kapos, 

breketai, periodonto sveikata
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1. INTRODUCTION 

Fixed appliances (FA) and clear aligners (CA) are two common appliances used in orthodontic 

treatment (OT), whose primary function is to correct malocclusions by aligning teeth into their 

desired positions, enhancing dental function and facial aesthetics. While proven to be effective, both 

systems might apply different effects on the periodontium. They can give rise to complications, 

particularly when teeth are crowded or when oral hygiene is inadequate [1,2]. However, the extent 

of the periodontal response varies significantly across studies with potential contributing factors 

including gingival phenotype (GP), alveolar bone morphology, and type of orthodontic tooth 

movement [2]. 

Gingival recessions (GRs), known as the apical migration of the gingival margin, have both 

aesthetic and clinical consequences, including dentine hypersensitivity, staining, caries, non-carious 

cervical lesions, and compromised soft tissue architecture. It has been reported to affect up to 50% 

of adults between the ages of 18 and 64, with its prevalence increasing with age [3]. The 

multifactorial and complex aetiology of GR makes it challenging to manage in an orthodontic 

context, especially when multiple contributing factors are acting together. These include plaque 

accumulation, faulty tooth brushing, malpositioned teeth, thin GP, insufficient keratinised tissue, 

smoking, and potentially orthodontic appliances that might promote plaque accumulation [2,4].   

The two commonly used classification systems that assess GR are Miller’s classification (1985) and 

the more recent Cairo classification (2011) [5,6,7]. Miller’s classification categorises recessions 

based on the gingival margin position in relation to the mucogingival junction and the extent of 

interproximal clinical attachment level (CAL) and alveolar bone loss. From Class I, no 

interproximal tissue loss, to Class IV, extensive CAL loss and alveolar bone loss [5,7]. The methods 

to detect the mucogingival junction and the extent of tissue loss are not clearly defined, which 

introduces limitations [7]. Cairo’s classification (2011), by contrast, categorises GR by 

measurements of buccal and interproximal CAL loss. Recession types (RT) range from RT1, no 

interproximal CAL loss, to RT3, interproximal CAL loss greater than mid-buccal attachment loss 

[6,7]. This classification provides clearer and more defined clinical criteria and is a classification 

system that is treatment-orientated [7].  

While classification systems aid in diagnostics and treatment predictability of GR, understanding 

the patient-specific anatomical features and biomechanical factors are important. The GP has been 

observed to have an impact on an individual’s risk of developing GR during orthodontic treatment. 

Thin gingival phenotype is characterised by reduced gingival thickness (< 1mm) and is more 
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susceptible to GR. On the contrary, a thick GP (> 2mm) with its dense and fibrotic soft tissue and 

underlying attachment support typically demonstrates more favourable outcomes during OT [8,9]. 

Certain teeth may also be more susceptible to GR after OT. In the maxilla, the canines, first 

premolars, and first molars are more commonly affected, while in the mandible, the central incisors 

and first premolars are more vulnerable [10]. Orthodontic tooth movements such as proclination and 

torque have shown conflicting associations with the development of GR. Two recent prospective 

studies further reflect this, one of the studies reported that proclination of mandibular incisors does 

not significantly affect gingival parameters, while the other observed increased incidence of GR 

after treatment with a 5-year fixed retainer phase [11,12].  

Therefore, to minimise the iatrogenic effects of orthodontic tooth movements, cone-beam computed 

tomography (CBCT) has been recommended as a diagnostic tool in OT planning, especially for 

assessing changes and risks in alveolar bone and periodontal soft tissues [13,14]. CBCT is the only 

radiographic imaging modality capable of objectively detecting bone changes following OT and 

determining pre-treatment risks. This is especially relevant in skeletally mature patients with thin 

GP, where orthodontic movements may risk displacing the roots, causing alveolar bone changes 

[14,15]. As an advanced three-dimensional imaging technique, CBCT supports safer treatment 

planning for OT [15].  

Given the increasing prevalence of GR and the body of research on its development during and after 

OT, evaluating the effects of fixed appliances (FA) and clear aligners (CA) on pre-existing gingival 

recession (GR) is essential for a broader understanding. However, the literature on this is scarce. 

Therefore, this systematic review aimed to analyse the effect of orthodontic treatment with fixed 

appliances or clear aligners on the change of pre-existing gingival recessions. 

Hypothesis: Orthodontic treatment with fixed appliances or clear aligners does not affect pre-

existing gingival recessions in periodontally healthy individuals.  

Objectives 

1. To analyse the effect of FA on pre-existing GR. 

2. To analyse the effect of CA on pre-existing GR.  

3. To compare FA versus CA on the effect of pre-existing GR. 

4. To analyse influencing factors for GR change. 
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2. METHODS 

2.1. Literature search strategy  

A total of 3 databases were searched according to the Preferred Reporting Items in Systematic 

Review and Meta-Analysis (PRISMA) guidelines, with the searches concluding on February 20th, 

2025 [16]. The databases PubMed, Cochrane Library, and ResearchGate were used with the 

keywords and combinations shown in Table 1 [17,18,19]. The search, selection, and evaluation of 

the articles were carried out by the author and discussed with the supervisor (EZ). 

Approval of the study protocol was received from the Bioethics Department at the Lithuanian 

University of Health Sciences, Number 2025-BEC2-0554 (Annex 1). 

 

2.2. Table 1. Search strategy 

Search strategy PubMed ResearchGate 
Cochrane 

Library 

(Gingival recession) AND (Orthodontic treatment OR 

"Orthodontics") AND (Periodontitis OR "Periodontitis")  
229 100 82 

(fixed orthodontic appliances OR Aligners) AND 

("Gingival recession") 
56 100 43 

(orthodontic* OR "orthodontic treatment") AND ("fixed 

appliance*" OR "fixed orthodontic*" OR braces OR 

"clear aligner*" OR Invisalign OR ClearCorrect) AND 

("gingival recession*" OR "gum recession*" OR 

"receding gum*" OR "clinical crown height") 

46 100 16 

(orthodontics[MeSH Terms]) AND (gingival 

recession[MeSH Terms]) 
75 100 104 

(orthodontics) AND (gingival recession) AND 

(improvement) 
80 100 15 

(orthodontics) AND (fixed appliances) AND (clear 

aligners) AND (periodontal health) 
33 100 12 
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(orthodontics) AND (tooth movement) AND (gingival 

recession) 
76 100 35 

(orthodontics) AND (gingival recession) AND 

("management" OR "treatment" OR "outcome") 
277 100 102 

Total Articles 872 800 409 

 

2.3. PICOS question 

To develop a focused research question, the PICOS (Population, Intervention, Comparison, 

Outcome, and Studies) method was implemented (Table 2) [20]. This review focused on the patients 

with pre-existing gingival recessions that have undergone orthodontic treatment. This review also 

compared the effects of clear aligners and fixed appliances on the changes in gingival recession. 

 

2.4.Table 2. PICOS table 

Population (P) Patients with pre-existing gingival recession 

undergoing orthodontic treatment 

Intervention (I) Fixed appliances or clear aligners 

Comparison (C) - Fixed appliances vs clear aligners 

Outcome (O) - Change in gingival recession depth 

from baseline to post-treatment 

Secondary changes: 

- Change in clinical attachment level 

(CAL) 

- Change in keratinised tissue width 

(KTW) 

- Incidence of GR improvement and/or 

worsening 

Studies (S) Including prospective and retrospective studies, 

randomised controlled clinical trials, cohort 

studies, case-control studies > 5 participants  
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2.5. Inclusion criteria for the studies 

- Clinical studies on the orthodontic treatment effect on pre-existing gingival recessions using 

fixed appliances or clear aligners.  

o In studies where multiple intervention groups were involved, only the data relevant 

to this review was extracted and analysed. 

o In studies where pre-existing gingival recessions were not the focus, only the 

relevant data was extracted and analysed. 

- Quantitative and qualitative data on changes in gingival recession depth or related 

parameters such as CAL and KTW from baseline to post-treatment. 

- Articles published in the last 10 years (2015-2025). 

- Available in the English language. 

- Study types: prospective and retrospective studies, randomised controlled clinical trials, 

cohort studies, and case-control studies. 

o The general term “observational study” will be used if the study design does not 

explicitly state “retrospective” or “prospective” study. 

- Case series > 5 patients 

- Studies including patients with reduced but healthy periodontal tissues (stable periodontitis). 

The following filters were applied in the databases for the search: “10 years” and “Full Text” in 

PubMed; manual filtering and screening in ResearchGate and Cochrane Library with the same 

criteria. 

 

2.6. Exclusion criteria for the studies 

- No baseline GR described. 

- Animal studies, in vitro studies, reviews, editorials, expert opinions, systematic reviews, and 

meta-analyses. 

- Syndromes causing periodontal issues.  

- Systemic diseases causing periodontal issues. 

- Periodontally accelerated osteogenic orthodontics/corticectomy. 

- Studies on expansion. 

- Full text not available. 
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2.7. Data collection and analysis 

Data collection and analysis were carried out by the author in accordance with the predefined 

inclusion and exclusion criteria. From each included study, the following information was extracted: 

author(s) name, year of publication, study design, sample characteristics (gender distribution, 

history of previous OT, presence of intervention groups), and mean age or range.  

Clinical variables recorded included tooth type, number of teeth assessed, GR classification or 

evaluation, and gingival phenotype. Additional details were collected regarding the type of 

orthodontic treatment, the direction and nature of tooth movement, and the use of cone-beam 

computed tomography (CBCT) for assessment. A summary of all extracted variables is provided in 

Table 3.  

Outcome measures are summarised in Table 8 and 9. Table 8 presents the primary outcomes, 

including mean/median GR depth reduction in millimetres (mm ± SD) or percentage (%), clinical 

success, and relevant qualitative findings. Table 9 outlines the secondary outcomes, such as changes 

in CAL and KTW, recession worsening (mm or %), and orthodontic mechanics (CA/FA and types 

of OT movements). To define the baseline and post-treatment measurements, the terms T0 and T1 

are used, respectively, to standardise the time points across the studies.  

All numerical data were rounded to one decimal to enhance clarity and consistency in presentation. 

 

2.8. Risk of bias 

To assess the risk of bias, different tools were applied based on the study designs due to the 

heterogeneity of the included studies. The Cochrane Risk of Bias tool for randomized trials (RoB 2) 

was used for the randomised controlled trial [21]. The 5 domains evaluated were: 

D1. Randomization process 

D2. Deviations from intended interventions 

D3. Missing outcome data 

D4. Measurement of the outcome 

D5. Selection of the reported result.

 

Version 2 of The Risk of Bias In Non-randomised Studies – of Interventions (ROBINS-I V2) tool 

was utilised for both retrospective and prospective cohort studies [22]. The 7 domains evaluated 

were: 

D1. Confounding D2. Selection of participants 
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D3. Classification of interventions 

D4. Deviations from intended interventions 

D5. Missing data 

D6. Measurement of outcomes 

D7. Selection of reported data.

 

The Joanna Briggs Institute (JBI) Critical Appraisal Tool was used for the case series study, 

evaluating 10 questions [23]: 

Q1. Were there clear criteria for inclusion in 

the case series?  

Q2. Was the condition measured in a standard, 

reliable way for all participants included in 

the case series? 

Q3. Were valid methods used for 

identification of the condition for all 

participants included in the case series? 

Q4. Did the case series have consecutive 

inclusion of participants? 

Q5. Did the case series have complete 

inclusion of participants? 

Q6. Was there clear reporting of the 

demographics of the participants in the study? 

Q7. Was there clear reporting of clinical 

information of the participants? 

Q8. Were the outcomes or follow up results of 

cases clearly reported? 

Q9. Was there clear reporting of the 

presenting site(s)/clinic(s) demographic 

information? 

Q10. Was statistical analysis appropriate?

Tables 4, 5, and 6 provide an overview of the risk of bias assessment for each included study.   
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3. RESULTS 

3.1. Characteristics of studies 

A total of 2021 articles were identified through the 3 databases, PubMed, Cochrane Library, and 

ResearchGate (Figure 1) [17, 18, 19]. The software RefWorks [24] was used to manage and 

detect duplicates from the 872 articles from PubMed, while the articles from ResearchGate and 

Cochrane Library were managed manually by the author with Google Docs [25]. The duplicates 

between the databases were also manually managed by the author. With the duplicates removed, 

a total of 805 articles were screened based on their titles, abstracts, and their study design to 

assess their eligibility for inclusion in the study, with 779 articles removed (Figure 1). The 

remaining 26 articles were assessed for their eligibility using the inclusion and exclusion criteria 

by reading the full text. 12 studies were considered not relevant, as 5 studies had an 

interdisciplinary periodontal surgical approach combined with orthodontic treatment, and 6 

studies had no baseline GR measurements. 1 study used a functional appliance and 3 articles 

were limited access. Attempts to contact the authors had been made with only one response 

back. The flow of the studies can be seen in Figure 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2. Figure 1. PRISMA flow diagram

Records identified from: 

PubMed (n = 872) 

ResearchGate after manual 

removal >10 years (n = 740) 

Cochrane Library (n = 409) 

Total articles (n = 2021) 

 

Records after duplicate removal: 
(n = 805) 

Records screened 
(n = 805) 

Records excluded: 

• Irrelevant titles/abstracts or 
study type (n = 779) 

Full text screened 
(n =26)  

Full text articles excluded: 

• Limited access (n = 3)  

• Not relevant (n = 12)  
 

Studies included in the review 
(n= 11) 
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3.3. Table 3. Characteristics of included studies 

 

Study Study Type 

Sample 

Characteristics 

N  

Age 

(Mean or 

Range) 

 

Tooth 

Group 

 

 

GR 

Classification 

or Evaluation 

(mm) 

Gingival 

Phenotype 

 

Orthodontic 

Treatment 

 

Type of 

Tooth 

Movement 

 

CBCT 

 

Mehta et al. 

(2022)[26] 

Randomized 

clinical 

controlled 

trial 

(OT) N = 16 

(F = 10 / M = 6) 

 

18.9 

Mandibular 

anterior 

teeth  

Miller’s 

Class III 

N = 16 

Thick N = 1 

Thin N = N/A 
FA N/A No 

Bucur et al. 

(2024)[3] 

Retrospective 

study 

N = 56  

(F = 32 / M = 24), 

Previous OT with  

FA  

28.4 

Incisors 

N = 75 

Canines 

N = 30 

Premolars 

N = 22 

Molars 

N = 19 

Cairo’s 

RT1 N = 59 

RT2 N = 62 

RT3 N = 25 

N/A 
Subsequent 

CA 
N/A No 
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3.3. Table 3. Characteristics of included studies 

 

Study Study Type 

Sample 

Characteristics 

N  

Age 

(Mean or 

Range) 

 

Tooth 

Group 

 

 

GR 

Classification 

or Evaluation 

(mm) 

Gingival 

Phenotype 

 

Orthodontic 

Treatment 

 

Type of 

Tooth 

Movement 

 

CBCT 

 

Lee et al. (2020)[8] 
Retrospective 

study 

N = 45  

(F = 35 / M = 10) 

 

21.6 

Central 

incisors 

N = 180 

Lateral 

incisors 

N = 180 

GR mm N/A FA 

Proclination, 

retroclination, 

bodily and  

rotational 

movement 

Yes 

Antanavičienė  

et al. (2021)[10] 

Retrospective 

study 

N = 37  

(F = 29 / M = 8) 

 

28.7 

All teeth 

mesial to 

first molars 

N = 718 

GR mm 

Miller’s  

Class I 

N = 110 

Class II 

N = 4 

Thick N = 22 

Thin N = 15 
FA 

Root 

torque; 

canine 

torque  

0° or +7° 

No 

Elagib et al. 

(2022)[27] 

Retrospective 

study 

N = 200  

(F = N/A /  

M = N/A) 

22-55 

All teeth 

mesial to 

first molars 

GR mm N/A FA 
Proclination, 

retroclination 
No 
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3.3. Table 3. Characteristics of included studies 

 

Study Study Type 

Sample 

Characteristics 

N  

Age 

(Mean or 

Range) 

 

Tooth 

Group 

 

 

GR 

Classification 

or Evaluation 

(mm) 

Gingival 

Phenotype 

 

Orthodontic 

Treatment 

 

Type of 

Tooth 

Movement 

 

CBCT 

 

Faria et al. 

(2023)[28] 

Retrospective 

study 

N = 62 

(F = 35 / M = 25) 

 

17.5 

Mandibular 

incisors 

N = 240 

GR mm N/A FA Inclination No 

Karacaoğlu et al. 

(2017)[29] 

Retrospective 

study 

Adults = 30 

(F = 25 / M = 5) 

 

Adults = 

22.4 

 

All teeth 

except 

second and 

third 

molars  

N = 960  

GR %  
Thick N = 25 

Thin N = 5 
FA N/A No 

Kalina et al. 

(2020)[30] 

Prospective 

study 

N = 30  

(F = 18 / M = 12) 

 

26.1 

Mandibular 

incisors 

N = 120 

Mandibular 

canines 

N = 60 

GR mm N/A FA 
Proclination, 

retroclination 
Yes 
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3.3. Table 3. Characteristics of included studies 

 

Study Study Type 

Sample 

Characteristics 

N  

Age 

(Mean or 

Range) 

 

Tooth 

Group 

 

 

GR 

Classification 

or Evaluation 

(mm) 

Gingival 

Phenotype 

 

Orthodontic 

Treatment 

 

Type of 

Tooth 

Movement 

 

CBCT 

 

Madariaga et al. 

(2022)[31] 

Prospective 

study 

N = 40 

FA group N = 20 

CA group N = 20 

(F = 26 / M = 14) 

 

27.6 

FA group = 

20.6 

CA group 

= 34.7 

Incisors 

Canines 
GR %   

Thick N = 30 

Thin N = 10 
FA & CA N/A No 

Kumar et al. 

(2021)[32] 

Observational 

study 

N = 120 

 (F = 73 / M = 47) 

 

14.8 N/A GR mm 
Thick N = 116 

Thin N = 124 

FA 

extractions/ 

non- 

extractions 

N/A No 

Einy et al. 

(2025)[33] 
Case series 

N = 9 

(F = 9 / M = 0) 

Previous OT with 

FA 

20-36 

Mandibular 

incisors  

N = 12 

GR mm N/A 
Subsequent 

CA 

Root torque: 

up to 21° 

buccolingual 

movement: up 

to 2.9 mm 

Yes 



21 
 

N – Total Number; F/M – Number of Females and Males; Previous OT – Previous Orthodontic Treatment with Fixed Appliance (FA), Previous 

Orthodontic Treatment with Clear Aligners (CA); GR – Gingival Recessions; CBCT – Cone-Beam Computed Tomography; N/A – Not Evaluated; ° – 

Degree.  

 

3.4. Table 4. RoB 2 risk of bias 

Study 

Domains 

Risk of Bias 
Randomization Process 

Interventions 

Deviations  

Missing 

Outcome  

Outcome 

Measurement  

Reported Results 

Selection  

Mehta et al. 

(2022)[26] 
+ - - ! + High 

! – Some Concerns; + – Low Risk of Bias; - – High Risk of Bias.  
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3.5. Table 5. JBI Risk of bias  

Study 

Checklist 

Risk of 

Bias 
Inclusion 

Criteria 

Condition 

Measured 

Valid ID  

Method 

Consecutive 

Inclusion 

Complete 

Inclusion 

Demographics 

Reported 

Clinical 

Report 

Outcomes/Follow-

up Reported 

Clinic 

Demographics 

Reported 

Appropriate 

Statistical 

Analysis 

Einy  

et al. 

(2025)[33] 

 

? 

 

 

+ + ? ? + + + ? N/A Moderate 

? – Unclear; + – Low Risk of Bias; - – High Risk of Bias; N/A – Not Applicable.  

 

3.6. Table 6. ROBINS-I V2 Risk of Bias 

Study 

Domains 
Risk of 

Bias 

Confounding Participants 

Bias of 

Participant 

Selection 

Intervention 

Deviation 

Missing 

Data 

Outcome 

Measurement 

Reported 

Data 

Selection 

 

Bucur et al. 

(2024)[3] 
- + + + + ~ ~ Serious  
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Study 

Domains 
Risk of 

Bias 

Confounding Participants 

Bias of 

Participant 

Selection 

Intervention 

Deviation 

Missing 

Data 

Outcome 

Measurement 

Reported 

Data 

Selection 

 

Lee et al. (2020)[8] + + + + + + + Low  

Antanavičienė  

et al. (2021)[10] 
~ + + + + + ~ Moderate 

Elagib et al. 

(2022)[27] 
~ + + + + + ~ Moderate 

Faria et al. 

(2023)[28] 
~ + + + + + ~ Moderate 

Karacaoğlu et al. 

(2017)[29] 
- + + + + ~ ~ Serious 

Kalina et al. 

(2020)[30] 
+ + + + + + ~ Moderate 

Madariaga et al. 

(2022)[31] 
~ + + + + + ~ Moderate 

Kumar et al. 

(2021)[32] 
- + + - + - ~ Serious 
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+ – Low risk of bias; ~ – Moderate risk of bias; - – Serious; x – Critical risk of bias.  

 

3.7. Table 7. Comparison of reported gingival recession improvements across included studies 

 

Study 
Mean/Median GR Depth 

Reduction (mm) 

 Improvement  

(%) 

Clinical Success  

(%) 
Qualitative GR change 

Mehta et al. (2022)[26] 

T0: 2.3 ± 1.1 

 T1: 1.9 ± 1.1* 

Mean 0.4 ± 0.5* 

REC % 

T0 : 0.0 ± 0.0 

     T1 : 22.4 ± 27.7* 

N/A 

At T₂ thick phenotype 

increased by N = 2, 

total thick phenotype N = 3 

Bucur et al. (2024)[3] N/A 

RT1: 57.6% 

RT2: 62.9% 

RT3: 48% 

RT2: 16.1% Completely 

resolved 

The improvement rates 

among RT1, RT2, and RT3 

were significantly different* 

Lee et al. (2020)[8] 

T0: 1.7 ± 1.0 

 T1: 1.6 ± 1.0 

Mean 0.1 ± 0.6 

 

Proclination  

T0: 1.6 ± 1.0 

 T1: 1.4 ± 1.0 

Mean 0.2 ± 0.6 

 

Retroclination 

T0: 1.8 ± 1.0 

 T1: 1.7 ± 1.0 

Mean 0.1 ± 0.5 

N/A N/A N/A 
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3.7. Table 7. Comparison of reported gingival recession improvements across included studies 

 

Study 
Mean/Median GR Depth 

Reduction (mm) 

 Improvement  

(%) 

Clinical Success  

(%) 
Qualitative GR change 

Antanavičienė et al. 

(2021)[10] 

T0: 1.6 (CI:1.3,1.8) 

T1: 1.1 (CI: 0.9, 1.3) 

Mean 0.5 (CI: 0.3;0.6) 

 

Median 0.6 (Q1;Q3: 0.1;1.0) 

58.7%  

Tooth site level 
22.4% Complete resolution 

Highest GR improvement 

seen in maxillary canines; 

largest mm improvement 

seen on premolars; 51.4% of 

patients had GR 

improvements 

Elagib et al. (2022)[27] N/A N/A N/A 
Change was limited to less 

than 0.5 mm 

Faria et al. (2023)[28] N/A 
43.1%  

Tooth site level 
27.7%  

Patients with at least 1 GR 

site recorded at T0 

21.4% remained stable 

Karacaoğlu et al. (2017)[29] N/A N/A N/A No improvements 

Kalina et al. (2020)[30] 

32 - 42: 

T0: 0.2 ± 0.5 

T1: 0.1 ± 0.3 

Mean 0.1 ± 0.4 mm* 

 

33 & 43: 

T0: 0.1 ± 0.4 

T1: 0.1 ± 0.3 

Mean 0.1 ± 0.4 

N/A 8.3% Complete resolution 

Recession prevalence at 

tooth site level reduced  

from 22.5% to 4.4%  

Madariaga et al. (2022)[31] N/A N/A 

 

N/A 

 

No improvements 
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3.7. Table 7. Comparison of reported gingival recession improvements across included studies 

 

Study 
Mean/Median GR Depth 

Reduction (mm) 

 Improvement  

(%) 

Clinical Success  

(%) 
Qualitative GR change 

Kumar et al. (2021)[32] N/A N/A N/A 

At T2 thick phenotype 

increased by N = 8 

maxilla N = 6 

mandible N = 2 

Einy et al. (2025)[33] N/A 58 ± 21% 8.3% 
All teeth showed 

improvement 

T0 – Baseline measurement; T1 – Post-treatment measurement; N/A – Not Evaluated; RC% - Root Coverage; * – P-Value < 0.05 Indicating statistical 

significance; AP – Alveolar Process; CI –  Confidence Interval; Q1 – First Quartile; Q3 –  Third Quartile. 

 

 

3.8. Table 8. Secondary periodontal health outcomes: clinical attachment loss, keratinised tissue width, and recession worsening  

 

Study 
Mean CAL change  

(mm) 

Mean KTW change 

(mm) 

Mean/Median Recession 

Worsening (mm) or % 
CA/FA Mechanics 

Mehta et al. 

(2022)[26] 

T0: 2.5 ± 0.9 

T1: 2.1 ± 0.8* 

Mean 0.4 ± 0.6* 

T0: 1.8 ± 0.9 

T1: 2.2 ± 1.1* 

Mean 0.4 ± 0.5* 

N/A 
FA 

no specific mechanics reported 

Bucur et al. 

(2024)[3] 
N/A N/A N/A 

CA 

0-2 mm of gingival coverage with adjustments for 

undercuts, recessions and other factors 

Lee et al. 

(2020)[8] 
N/A N/A N/A 

FA 

proclination, retroclination, rotation, bodily 

movement  
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3.8. Table 8. Secondary periodontal health outcomes: clinical attachment loss, keratinised tissue width, and recession worsening  

 

Study 
Mean CAL change  

(mm) 

Mean KTW change 

(mm) 

Mean/Median Recession 

Worsening (mm) or % 
CA/FA Mechanics 

Antanavičienė 

et al. (2021)[10] 
N/A N/A 5.3% Tooth site level 

FA 

bracket canine torque  

0° or +7° 

Elagib et al. 

(2022)[27] 
N/A N/A 

Median 

T0: 1.4 (IQR: 0.3) 

T1: 1.5 (IQR: 0.3)* 

FA 

proclination, retroclination 

Faria et al. 

(2023)[28] 
N/A N/A 9.6% Tooth site level  

FA 

inclination 

Karacaoğlu  

et al. (2017)[29] 
N/A N/A 

T0: 0.4  ± 1.5% 

T1: 0.9 ± 1.9% 

Mean 0.5 ± 1.2*  

FA 

no specific mechanics reported 

Kalina et al. 

(2020)[30] 

32-42: 

T0: 0.6 ± 0.9 

T1: 0.4 ± 0.8 

Mean 0.3 ± 0.9 mm* 

 

33 & 43: 

T0: 0.5 ± 0.9 

T1: 0.3 ± 0.8 

Mean 0.2 ± 0.7* 

32-42: 

T0: 3.9 ± 1.4 

T1: 3.8 ± 1.6 

Mean 0.1 ± 1.0 mm 

 

33 & 43: 

T0: 2.8 ± 1.0 

T1: 2.8 ± 1.3 

Mean -0.1 ± 1.0 

1.66% 

FA  

proclination of  

66 incisors & 24 canines; 

retroclination of 43 incisors & 27 canines; 

no inclination change for 11 incisors & 9 canines 

Madariaga  

et al. (2022)[31] 
N/A N/A 

FA %  

Median 1.3 (IQR 0, 3.4)* 

 

CA % 

Median 1.3 (IQR -5.7, 7.3) 

FA  

no specific mechanics reported  

 

CA 

no specific mechanics reported 
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3.8. Table 8. Secondary periodontal health outcomes: clinical attachment loss, keratinised tissue width, and recession worsening  

 

Study 
Mean CAL change  

(mm) 

Mean KTW change 

(mm) 

Mean/Median Recession 

Worsening (mm) or % 
CA/FA Mechanics 

Kumar et al. 

(2021)[32] 
N/A N/A 

T1: 0.2 ± N/A 

T2: 0.4 ± N/A 

Mean: 0.2* 

FA  

no specific mechanics reported  

Einy et al. 

(2025)[33] 
N/A N/A N/A 

CA 

root torque 12 ± 9°  

BL movement 1.7 ± 1.2 mm 

T0 – Baseline measurement; T1 – Post-treatment measurement; N/A – Not Evaluated; CAL – Clinical Attachment Level; KTW – Keratinised Tissue 

Width; CA –Clear Aligners; FA – Fixed Appliances; GR – Gingival Recession; FGT – Final Labial Alveolar Thickness; FBT – Final Labial Alveolar 

Bone Thickness; BL Movement – Bucco-Lingual Movement; ° – Degree; AP – Alveolar Process; MS – Mandibular Symphysis. IQR – Interquartile 

Range
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3.9. Summary of outcomes in the selected studies 

All 11 studies included in this systematic review assessed changes in GR to varying degrees, with 

several studies reporting clinically relevant improvements (Table 7). GR was measured as the 

distance between the cementoenamel junction and the gingival margin in millimetres or by the 

change in Cairo’s or Miller’s classification from baseline (T0) to post-treatment (T1). Two studies 

applied a threshold of ≥ 0.5mm to define improvement, while the remaining studies did not specify 

any cut-off value [10,27]. Five studies included patients with pre-existing GR as a part of their 

inclusion criteria [3,10,26,27,33], while the remaining six reported baseline GR measurements [8, 

28-32], from which only relevant data were extracted for this review. This allowed for relevant data 

from studies to be included to maximise the available evidence on GR changes during OT without 

diluting the results. Out of the 645 total subjects included across the studies, 292 (45.3%) were 

females, 151 (23.4%) were males, and the remaining 200 (31.0%) were unspecified. Out of these 

subjects, 194 (30.1%) had thick GP, and 154 (23.9%) had thin GP. The remaining GP thickness is 

unknown. 

GR improvements were observed in seven studies, with reductions of the depth up to 0.9 mm (p < 

0.001) or partial/full resolution [3,8,10,26,28,30,33]. Seven studies reported GR worsening, 

generally limited to <1mm [10,27-32]. Two studies assessed CAL and KTW, one showed 

significant improvements in both parameters, while the other showed significant improvement in 

only CAL [26,30]. These summarised findings can be found in Tables 7 and 8. One study provided 

worsening of GR values in a scatterplot and could therefore not be used in Table 8 [8].  

Several factors were frequently linked to GR changes. Increased labial inclination of mandibular 

incisors was associated with GR worsening, while lingual inclination or root torque adjustments 

showed more favourable outcomes [8,27,30,33]. One study noted no such relationship [28]. Another 

study noted that per 1° proclination, GR increased by approx. 0.2 mm [8]. Thick GP was associated 

with more stable or improved outcomes, while thin GP did not respond to improvements as well, 

though not all studies found significant associations [8,10,27,29]. GR changes were observed most 

in mandibular incisors and maxillary canines or premolars [3,10,30]. One study comparing FA and 

CA reported a significant increase in GR in the FA group, while the CA group showed non-

significant worsening [31]. Patient-related factors such as overbite, Angle classification, and 

alveolar bone thickness were also examined. One study reported significant GR improvements in 

normal and deep overbite, and Angle Class I or II malocclusions, while another study found no 

association between GR and AP thickness [10,28].  
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3.10. Risk of bias of individual studies 

Most of the included studies were judged to have a moderate risk of bias, with some deemed as high 

(Tables 4-6). The included RCT by Mehta et al. (2022) was considered to have a high risk of bias, 

primarily due to the lack of blinding of assessors and participants, as well as missing outcome data 

linked to early satisfaction with the intervention (test group). This could have led to the treatment's 

effects being underestimated. Otherwise, the study was methodologically sound in terms of design 

and outcome measurement [26]. Among the non-randomised studies, five were rated as moderate, 

three as serious, and one as low risk of bias (Table 6). The main reasons for the assessments were 

uncontrolled confounding, lack of blinding, and the retrospective designs [3,10,27,28,29,32]. The 

two prospective studies were rated as moderate risk of bias, primarily due to the absence of a pre-

specified protocol [30,31]. Interestingly, the only study rated as low risk of bias was a retrospective 

study, which demonstrated strong methodological transparency and a thorough outcome reporting 

[8]. The case series was rated as moderate risk of bias, mainly due to its retrospective design, lack 

of exclusion criteria, and lack of a pre-specified statistical analysis plan (Table 5) [33]. These 

methodological limitations may have affected the validity of the outcomes reported and should 

therefore be considered when interpreting the results. 
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4. DISCUSSION 

This systematic review aimed to evaluate the effect of orthodontic treatment with fixed appliances 

(FA) or clear aligners (CA) on pre-existing gingival recessions (GRs). Systematic reviews to date 

have been focusing on the development of new GR and general periodontal outcomes after OT 

[34,35]. For example, the systematic review and meta-analysis by Crego-Ruiz et al. (2023) assessed 

the periodontal outcomes of FA and CA on the development of GR, emphasising plaque index, 

gingival index, and other clinical variables. They concluded that neither appliance type seems to 

substantially impact periodontal health when oral hygiene is appropriate [34]. Similarly, Spirito et 

al. (2023) published a systematic review of systematic reviews, evaluating the periodontal impact of 

CA versus FA during OT. They added to the findings of Crego-Ruiz et al. (2023) and found both 

appliances to be considered comparable in terms of periodontal health, with insufficient evidence to 

determine their specific impact on GR [35]. While these reviews focused on general post-treatment 

outcomes, the present review aimed to shift the focus toward addressing pre-existing GR throughout 

the course of OT. Only studies that provided baseline and post treatment GR were included. 

Systematic reviews with this specific focus remain scarce in the current literature.   

To contextualise the findings of the current review, the anatomical characteristics that may 

predispose patients to GR during OT are important to consider. The morphology of alveolar bone, 

especially the anterior mandibular region, is characterised by a thin cortical bone, which increases 

the risk of dehiscences and fenestrations when teeth are moved beyond the anatomical envelope. 

This concept is well supported in the literature, with Mandelaris et al. (2017) emphasising the 

importance of respecting anatomical boundaries during tooth movement to preserve alveolar bone 

and periodontal health. Their work therefore justifies the use of CBCT in OT planning, as it helps to 

identify patients who are at risk for complications [14]. Guo et al. (2021), in a systematic review 

and meta-analysis of CBCT-based studies, found that anterior tooth movement was associated with 

reductions in alveolar bone height and thickness during both labial and lingual movement [36]. 

Three studies included in the present review used CBCT to evaluate the positioning of teeth 

throughout OT [8,30,33]. Only Lee et al. (2020) further superimposed digital model scans onto the 

CBCT images to measure initial labial gingival and alveolar bone thickness, allowing assessment of 

hard and soft tissue relationships and the development of GR post-treatment. Although no 

statistically significant associations were found between the gingival thickness and alveolar bone 

thickness on GR, inclination of the tooth was significantly associated with GR [8]. CBCT quantified 

these anatomical dimensions beyond clinical examinations or examinations on plaster models. 

However, the diagnostic limitations of CBCT, as reported by Lennholm et al. (2024), should be 

acknowledged. Bone thinner than 0.356 mm lingually or 0.173 mm buccally may not be reliably 
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visualised on CBCT, introducing uncertainty when evaluating the full extent of alveolar bone 

changes during treatment [37]. This limitation may affect the reliability of bone-related outcomes 

reported by CBCT-based studies.  

Beyond anatomical predisposition, the type and direction of orthodontic tooth movement appear to 

play a critical role in determining GR outcomes. Several studies in the present review reported 

favourable results when controlled mechanics avoided buccal displacement, allowing the roots to 

remain within the alveolar envelope [8,10,27,30,33]. In contrast, when tooth movements were 

unspecified or involved increased proclination, outcomes were less predictable, and in some cases, 

worsening of GR was reported (Tables 7,8) [8,27-32]. These studies highlight that tooth movement 

outside the alveolar envelope may pose a risk, even when it’s not statistically significant in some 

studies. Yagci et al. (2011) further elaborated on this relationship, reporting higher prevalence of 

dehiscences in the mandibular anterior region across all malocclusion types, and greater occurrence 

of fenestrations in Class II cases. These outcomes were associated with thin alveolar bone as well as 

excessive labiolingual movements, including both proclination and retroclination [38]. While 

proclination was more frequently linked to GR changes in the present review, the influence of 

vertical and sagittal discrepancies was only statistically assessed in one study [10]. 

Gingival phenotype was consistently reported in this review. However, not all studies that 

documented phenotype evaluated its association with GR. In this review, thin GP had a consistent 

trend with limited improvements or greater risk of GR progression. Antanavičienė et al. (2021) 

observed no significant differences between the GP thicknesses at a patient level, however, at the 

tooth level, they reported a trend of smaller improvement in GR for thin phenotype compared to 

thick or normal GP [10]. Other authors highlighted the detrimental effects that thin phenotypes have 

on GR outcomes, especially when combined with proclination [27,30]. One study reported no 

significant correlation between the initial GR, highlighting tooth inclination as a more critical factor 

[8]. The systematic review by Amid et al. (2020) concluded that OT may have mild detrimental 

effects on the periodontium in patients with thin GP [2], which aligns with the findings from this 

review. To further support susceptible patients with thin GP, Fleming et al. recommend phenotype 

augmentation prior to OT to enhance soft tissue stability, except in cases where the root is outside 

the alveolar envelope. Then augmentation is recommended after orthodontic correction [9].  

Among the quantitative reports, Mehta et al. (2022), Bucur et al. (2024), and Antanavičienė et al. 

(2021) demonstrated high percentage improvements in GR (Table 7) [3,10,26]. Two of these studies 

used FA and one utilised CA (Table 8). The degree of improvement ranged from millimetric 

reductions to complete resolution of recessions. However, not all changes were clinically relevant 

despite sometimes being statistically significant. For instance, Elagib et al. (2022), Karacaoğlu et al. 
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(2017), and Kumar et al. (2021) reported GR worsening in ≤ 0.3 mm, values that are within the 

range of measurement error and may lack clinical significance. Especially considering the high 

standard deviation noted in the study by Karacaoğlu et al. (2017) (Table 8) [27,29,32]. In Table 8, 

four studies reported no GR worsening, however, one of these studies presented increased GR depth 

in a scatterplot, with values that could not be presented in the Tables [3,8,26,33]. Several studies 

also described qualitative improvements in GR, with some documenting complete or partial 

improvements across tooth sites. While qualitative studies lack statistical analysis, these findings 

can still suggest a trend (Table 7). The variability of change noted across the studies could be 

attributed to oral hygiene/plaque accumulation, a factor in the development and progression of GR 

[4]. In this review, studies that actively reinforced, controlled for and monitored oral hygiene were 

limited to four [10,26,30,31]. These studies more consistently reported greater improvements than 

worsening, except for Madariaga et al. (2022) that found no improvements and reported a 

statistically significant worsening in the median percentage of GR for the FA group (Table 8) [31]. 

This may be explained by their short follow-up time of 3 months and their baseline that was set in 

mid-treatment. The studies that did not report specific hygiene protocols showed greater variability 

in reported outcomes. Further clinical studies should consider standardised hygiene monitoring and 

control to improve the comparability and validity of their findings, especially when interpreting GR 

changes in an orthodontic context.  

While FA produced greater millimetric improvements, it also reported more instances of GR 

worsening. CA appeared to show improvement across GR sites more consistently, considering only 

one out of three studies reported any worsening (Table 7) [31]. However, due to the limited data and 

studies on CA in the present review, a direct comparison could not be made to conclude which 

appliance type would produce better outcomes in managing pre-existing GR. It should be noted that 

the improvements in pre-existing GR with CA were presented with overall high percentage, with 

the limitation of one study being a case series with 9 participants (Table 7) [3,33]. Similarly to 

Spirito et al. (2023), regarding GR, there is not enough up-to-date evidence that supports one 

appliance type over the other [35]. Therefore, more studies with higher quality designs and 

comparison groups of CA and FA are necessary to get stronger supporting and conclusive evidence. 

The degree of improvement or worsening depended on different factors in all the studies, 

suggesting that the outcomes may be influenced by baseline GR severity, phenotype, appliance type 

(FA or CA), and tooth movement direction. Therefore, as changes were observed, the null 

hypothesis was rejected.  

This systematic review is subjected to several limitations that may affect the interpretation of its 

findings. The main limitation lies in the designs of the included studies as well as their 
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heterogeneity in treatment protocols. Many studies were retrospective, and only one RCT was 

included with its subgroup data extracted. Prevalences of prior history of orthodontics and lack of 

standardised outcomes reported made comparisons challenging to compare the results and to 

conduct a meta-analysis. Additionally, follow-up periods often ended after OT completion, limiting 

the ability to assess the long-term stability of change. The small sample sizes and scarcity of studies 

with pre-existing GR as a focus further weakened the statistical and clinical strength of conclusions. 

Additionally, one study lacked statistical details, such as confidence intervals and standard 

deviations, and another one reported their baseline during OT. It should also be noted that two 

studies used a cut-off value for measuring GR change, which may underestimate the actual change. 

The 10-year publication filter may have excluded older relevant studies, and the search strategy’s 

keywords for CA focus on two CA brands, which may have limited the identification of eligible 

studies.  

Despite these limitations, this review provides the current evidence on orthodontic treatment effects 

on pre-existing gingival recession. Future research should focus on higher-quality study designs that 

focus on pre-existing GR as a primary outcome, and a way to standardise variables reported to 

improve the validity and clinical relevance of outcomes. 
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5. CONCLUSION 

1. Orthodontic treatment with fixed appliances (9 studies) resulted in mild to moderate 

improvements in gingival recessions, with some outcomes being statistically and clinically 

significant in periodontally healthy individuals. While some incidence of worsening was 

significant, the changes were not clinically relevant. 

2. Orthodontic treatment with clear aligners (3 studies) showed certain improvements in 

gingival recessions, including cases of complete resolution. However, the evidence is 

limited and inconsistent, with only one study reporting statistically significant results. 

3. No difference was found between FA and CA in their effect on pre-existing GR. 

4. Changes in GR during OT appear to be influenced by several factors, with increased lower 

incisor proclination being the most consistently reported factor with a statistically significant 

impact. Thin phenotype is associated with outcomes ranging from limited improvement to 

worsening.  
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