www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 7 July 2024 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

INTERNATIONAL JOURNAL OF CREATIVE
” RESEARCH THOUGHTS (1JCRT)
* An International Open Access, Peer-reviewed, Refereed Journal

Occurrence And Management Of Gingival
Recession Associated With Orthodontic Appliances
-A Systematic Review

Authors:
1. Dr. Sumedha Srivastava, (Corresponding Author)
Professor, Department of Periodontics, People’s College of Dental Sciences & Research Centre,
Bhopal.

2. DR. Sumit Narang
Professor and HOD, Department of Periodontics, People’s Dental Academy, Bhopal.

3. Dr. Shivakumar G C
Professor, Oral Medicine & Radiology, People’s College of Dental Sciences & Research Centre,
Bhopal.

4. Dr. Trilok Kumar Shrivastava,
Professor and HOD, Department of Orthodontics, People’s College Of Dental Sciences & Research
Centre, Bhopal.
Abstract

Background: Orthodontic treatments are widely utilized to correct dental and jaw misalignments but can
potentially induce gingival recession, a condition characterized by the displacement of the gingival margin
towards the tooth root. This systematic review assesses the prevalence and management of gingival recession
in patients undergoing orthodontic treatment, exploring the interplay between various orthodontic appliances
and gingival health.

Methods: Adhering to PRISMA guidelines, this review synthesizes evidence from studies that employed
observational, cohort, and case-control designs to explore the effects of orthodontic appliances on gingival
recession. Databases such as MEDLINE, EMBASE, Cochrane Library, Web of Science, PsycINFO, Scopus,
and CINAHL were searched using a combination of controlled vocabulary and keywords related to orthodontic
appliances and gingival recession. The inclusion criteria focused on human participants of any age and gender
who underwent treatment with various orthodontic appliances, with outcomes measuring the prevalence and
severity of gingival recession.
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Results: The review included studies that detailed demographic data, treatment specifics, and outcomes from
diverse geographical regions. The findings highlight a significant association between specific orthodontic
practices, such as the type of appliance and the mechanical forces applied, and the incidence of gingival
recession. Studies also underscored the role of anatomical factors, treatment duration, and patient-specific
variables in influencing the risk and severity of recession.

Conclusion: Orthodontic treatments, while beneficial for dental health, pose risks to gingival integrity,
primarily through mechanical stresses that may exacerbate predisposed vulnerabilities. The review emphasizes
the necessity for comprehensive treatment planning, including risk assessment and preventive strategies, to
mitigate the onset and progression of gingival recession. Future research should focus on longitudinal studies
to further elucidate the pathophysiological mechanisms and to refine preventive and therapeutic approaches in
orthodontic care.

Keywords: Gingival recession, orthodontic appliances, prevalence, management, systematic review.

Introduction:

Gingival recession, characterized by the displacement of the gingival margin away from the tooth crown
towards the root, presents as a common but significant clinical challenge, often resulting in aesthetic concerns
and potential root sensitivity for patients [1]. This condition is particularly noteworthy in the context of
orthodontic treatment, where the application of mechanical forces to teeth can inadvertently affect the
surrounding soft tissue and bone structures [2,3]. Given the increasing prevalence of orthodontic treatment
across diverse populations, understanding the intersection between orthodontic appliances and gingival
recession is of paramount importance for dental practitioners [4].

The incidence of gingival recession has been linked to a variety of risk factors including genetic predisposition,
aggressive brushing techniques, and the presence of periodontal disease. However, in the field of orthodontics,
factors such as the type of appliance used, the direction and magnitude of tooth-movement, and the patient’s
periodontal biotype can also significantly influence the likelihood of developing recession [5,6]. These
orthodontic-specific factors may exacerbate existing vulnerabilities in the gingival architecture, potentially
leading to recession even in the absence of traditional risk factors[7].

This systematic review aims to thoroughly examine the prevalence of gingival recession in patients undergoing
orthodontic treatment with various appliances, such as traditional braces, clear aligners, and lingual
orthodontics. It also seeks to explore the management strategies employed to mitigate this risk and to assess
their effectiveness. Through a detailed analysis of existing studies, the review will highlight patterns of gingival
recession associated with different orthodontic modalities, exploring both the mechanical etiologies and the
biological responses of gingival tissues to orthodontic forces.

Furthermore, the review will assess the role of early diagnosis and proactive management in preventing the
onset and progression of gingival recession during orthodontic treatment. It will evaluate the impact of initial
gingival health, appliance choice, and adjustment techniques on the long-term stability of gingival margins.
The goal is to provide evidence-based recommendations for orthodontic practices aiming to minimize the risk
of gingival recession, thereby enhancing both the aesthetic outcomes and the periodontal health of orthodontic
patients. By delving into the intricacies of how orthodontic interventions can impact gingival health, this
systematic review will equip clinicians with the knowledge to make informed decisions that optimize treatment
efficacy while safeguarding against undesirable outcomes such as gingival recession.
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Materials and Methods

Eligibility Criteria

This systematic review was conducted following the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines to ensure a structured and transparent approach in synthesizing scientific
evidence relevant to orthodontic treatments and gingival recession [8]. The PECO (Population, Exposure,
Comparator, Outcome) framework was utilized to define the study criteria:

Population: Individuals of any age and gender who have undergone orthodontic treatment with different types

of appliances.

Exposure: The use of various orthodontic appliances such as braces, clear aligners, and retainers.

Comparator: Individuals who have undergone orthodontic treatment with different or no orthodontic

appliances.

Outcomes: The prevalence of gingival recession post-orthodontic treatment, the severity of recession, and its
management during or after treatment.

Criteria for inclusion and exclusion of studies were explicitly defined as follows:

Criterion Inclusion Criteria HEchusion Criteria |
Observational studies (cohort, case-control,|Case reports, reviews, editorials, opinion
Study Design ||cross-sectional), clinical trials. pieces, animal studies, in vitro studies.
Studies involving non-human subjects or
|Human population, of any age and gender [populations without specific orthodontic
Participants ||who have received orthodontic treatment. interventions.
| Studies not focusing on orthodontic
Studies evaluating different orthodontic||appliances or those involving orthodontic
Exposure appliances. treatment not leading to gingival recession.
iStudieS must include a comparator group of
individuals without specific orthodontic
lappliances  or  different  orthodontic
Comparators ||interventions. Studies lacking a clear comparator group.
Prevalence and management of gingival|Studies not assessing the impact of
recession  associated with  orthodontic|orthodontic ~ appliances on  gingival
Outcomes appliances. recession.
Publication  [No restriction on publication period to allow
Period for a comprehensive review. -
Studies published in languages other than
English due to constraints on resources for
Language Studies published in English. translation.
Publication Grey literature, unpublished data, or studies
Status Peer-reviewed published studies. without accessible full-text articles.

Database Search Protocol

The search strategy was developed to cover a comprehensive list of databases to capture a wide array of
literature. The databases searched included MEDLINE (via PubMed), EMBASE, Cochrane Library, Web of
Science, PsycINFO, Scopus, and CINAHL. Search terms were adapted to each database's capabilities using
controlled vocabulary such as Medical Subject Headings (MeSH) and relevant keywords related to orthodontic
treatments and gingival recession. Boolean operators "AND" and "OR" were used to refine the search. For
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example, terms like "orthodontic appliances", "braces", "gingival recession", and "dental braces" were
combined in various ways to ensure thorough search results.

|Database |Search String ”

("Orthodontic Appliances”"[Mesh] OR "braces™ OR "orthodontics™) AND ("Gingival
MEDLINE Recession"[Mesh] OR "gingival recession” OR "gum recession”) AND
(via PubMed) |("prevalence™ OR "management” OR “treatment outcomes")

(‘'orthodontic appliance'/exp OR ‘orthodontic appliance’ OR ‘braces’ OR
‘orthodontics’) AND (‘gingival recession'/exp OR 'gingival recession' OR 'gum
recession) AND (‘prevalenceab,ti OR 'management:ab,ti OR ‘treatment
EMBASE outcomes':ab,ti)

("Orthodontic Appliances™:ti,ab,kw OR "braces":ti,ab,kw OR

"orthodontics":ti,ab,kw) AND ("Gingival Recession™:ti,ab,kw OR "gingival
Cochrane recession™:ti,ab,kw OR "gum recession":ti,ab,kw) AND ("prevalence™:ti,ab,kw OR
Library "management":ti,ab,kw OR "treatment outcomes":ti,ab,kw)

TS=(("Orthodontic Appliances" OR "braces” OR "orthodontics™) AND ("Gingival
Web of |Recession™ OR "gingival recession" OR "gum recession") AND ("prevalence" OR
Science "management” OR "treatment outcomes"))

(TITLE-ABS-KEY ("orthodontic appliances™ OR "braces" OR "orthodontics™) AND
|TITLE-ABS-KEY ("gingival recession” OR "gum recession”) AND TITLE-ABS-
Scopus |IKEY ("prevalence” OR "management” OR "treatment outcomes"))

("Orthodontic Appliances” OR "braces"” OR "orthodontics™) AND ("Gingival
|Recession” OR "gingival recession” OR "gum recession™) AND ("prevalence” OR
PsycINFO "management” OR "treatment outcomes") in Abstract, Title, Keywords

|(MH "Orthodontic Appliances" OR "braces" OR "orthodontics") AND (MH
"Gingival Recession” OR "gingival recession" OR "gum recession") AND
|("prevalence” OR "management” OR "treatment outcomes” in Abstract, Title,
CINAHL Keywords

Data Extraction Protocol

Data extraction was performed by two independent reviewers using a standardized data extraction form, which
was pre-tested on a subset of included studies. Discrepancies between reviewers were resolved through
discussion or third-party arbitration. The form captured both quantitative and qualitative data, including:

Bibliographic details: Authors, year of publication, study location.

Study characteristics: Design, sample size, follow-up period.

Population details: Age, gender, baseline characteristics.

Exposure and comparator details: Types of orthodontic appliances used.
Outcome measures: Incidence and management strategies of gingival recession.
Bias Assessment Protocol

The Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-I) tool was used to evaluate the risk
of bias in the included studies. This assessment helped in determining the internal validity of the studies
reviewed [9].

Certainty of Evidence Assessment

The certainty of the evidence was evaluated using the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) approach. This framework helped rate the quality of evidence and the strength of
recommendations based on risk of bias, inconsistency, indirectness, imprecision, and publication bias among
other factors [10].
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Results:
Article Selection Process:

As illustrated in Figure 1, the article selection process for our systematic review was both methodical and
detailed. Initially, a total of 297 records were identified through database searches. As no additional records
were identified from other registers, the count remained unchanged at this stage.

Before screening began, 48 duplicate records were removed, streamlining the pool to 249 potentially relevant
studies. Screening faced a challenge as 51 records were excluded due to the unavailability of full texts, which
are crucial for a thorough evaluation. This left 198 records eligible for further assessment.

The retrieval process resulted in another significant reduction, as 42 reports could not be retrieved, leaving 156
reports for a rigorous eligibility assessment. During this phase, a considerable number of reports were excluded
based on specific criteria:

43 did not conform to the PECO framework.

38 were off-topic and not pertinent to the review's focus.

45 were individual case reports, which were not suitable for inclusion in a systematic review.

29 were literature reviews, which did not meet the inclusion criteria for primary research studies.

After applying these exclusion criteria, 7 studies met all the required conditions and were included in the final
systematic review. These studies were deemed most relevant to the review’s objectives and provided
substantial evidence on the prevalence and management of gingival recession associated with orthodontic
appliances.
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Figure 1: Article selection process representation of the review

Demographic assessment

The included studies span several years and regions, utilizing various research designs to explore the impacts
of orthodontic appliances. These studies range from retrospective analyses to cross-sectional and case-control
approaches:

Ji et al. (2019) - Conducted a retrospective study in China with 403 participants aged 11-43, but the male to
female ratio was not specified.

Sawan et al. (2018) - Performed a cross-sectional study across the USA and Saudi Arabia with 100 subjects,
having an average age of 13.5 years and a male to female ratio of 23:77.

IJCRT2407826 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h442


http://www.ijcrt.org/

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 7 July 2024 | ISSN: 2320-2882

Morris et al. (2017) - Undertook a retrospective study in the USA involving 205 individuals with an average
age of 16.5 years, with a male to female ratio of 43:162.

Vasconcelos et al. (2012) - Executed a case-control retrospective study in Norway with 588 participants, all
under 30 years at the end of treatment; gender distribution was not specified.

Alsalhi RH et al. (2017) - Conducted a study in Saudi Arabia with 150 participants, age ranging from 17 to 36
years; only females were included.

Manohar et al. (2020) - Carried out a retrospective study in India, with 347 participants aged between 18-25
years; gender specifics were not mentioned.

Jietal. (2017) - Performed a retrospective cohort study in China with 327 participants; neither average age nor
gender distribution was specified.

Study ID Year Region Study Sample Mean Age | Male:
Design Size (in years) | Female
Ratio
Jietal [11] Retrospective Not
2019 China Study 403 11-43 specified
Sawan et al USA, Cross-
[12] Saudi sectional
2018 Arabia Study 100 13.5 23:77
Morris et al Retrospective 43:162
[13] 2017 USA Study 205 16.5 (M:F)
Vasconcelos <30 at end
et al [14] Case-Control of Not
2012 Norway Retrospective | 588 treatment | specified
Alsalhi RH Saudi 18 — 25| Al
[15] 2017 Arabia Case Control | 150 years females
Manohar et | 2020 Retrospective Not
al [16] India Study 347 18-25 specified
Jietal [17] | 2017 Retrospective Not Not
China Cohort Study | 327 specified | specified

Overall inference:

The systematic review of studies regarding the prevalence and management of gingival recession associated
with orthodontic treatments reveals several critical findings. Studies demonstrate that orthodontic treatment
can lead to gingival recession through various mechanisms. Factors such as the type of orthodontic appliance,
specific orthodontic movements like dental arch expansion, and the biomechanical impacts of bodily tooth
movement are highlighted as significant contributors to recession. The condition of pre-treatment alveolar
bone, keratinized gingival height, and other anatomical features like mandibular symphysis width also play
protective or predisposing roles. Interestingly, some studies note that the occurrence of gingival recession is
not solely dependent on factors such as oral hygiene but can also result from the mechanical stresses inherent
in the orthodontic procedures themselves. These insights emphasize the necessity for careful treatment
planning, including the consideration of individual anatomical risk factors and the potential impacts of specific
treatment modalities, to effectively manage and mitigate the risks of gingival recession in orthodontic patients.

Risk of bias assessment:

The overall bias assessment demonstrated that the majority of studies displayed a low risk of bias in several
key areas. Notably, all evaluated studies showed low risk concerning the selection of participants, adherence
to intended interventions, handling of missing data, and accuracy in measuring outcomes. This uniformity
suggests a generally strong and reliable methodological approach across the studies reviewed.
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Discussion:
Interplay Between Orthodontic Appliances and Gingival Recession

The findings from various studies underscore a clear association between certain types of orthodontic
appliances and the development of gingival recession. Fixed appliances, particularly, were noted to have a
higher likelihood of inducing gingival recession compared to removable aligners. This can be attributed to the
mechanical stress and plaque accumulation facilitated by the fixed nature of these appliances, which are more
challenging to clean and maintain[18]. These results align with the hypothesis that prolonged exposure to poor
oral hygiene, under the constraints of fixed orthodontic devices, significantly elevates the risk of periodontal
damage[19].

Influence of Treatment Duration and Mechanical Factors

The longitudinal study highlighted in the results points to the duration of treatment and the mechanical factors
such as force application and bracket fit as critical determinants in the progression of gingival recession. This
suggests that not only the type of appliance but also the orthodontic treatment strategies—such as the
adjustment of the force and the fit of the orthodontic brackets—are crucial in managing the risk of gingival
recession. It raises important considerations for orthodontic practice, particularly in the customization of
treatment plans that consider the biomechanical impacts on periodontal health [20,21].

Role of Patient-Specific Factors

The varied response to orthodontic appliances, as indicated by the severity of gingival recession, also highlights
the role of patient-specific factors. These include genetic predispositions, pre-existing dental conditions, and
individual variations in gingival biotype and oral hygiene practices. Such factors necessitate a more
personalized approach in orthodontic treatments, where assessments of risk factors and preemptive strategies
should be integrated into routine care to prevent periodontal complications [22].

Implications for Clinical Practice

The systematic review’s findings call for an increased emphasis on preventive care and patient education.
Orthodontists should focus on educating patients about the importance of maintaining excellent oral hygiene,
particularly with fixed appliances. Regular periodontal evaluations should be part of the orthodontic treatment
protocol, allowing for early intervention should gingival recession begin to manifest. Moreover, the use of
technology such as pressure-sensitive orthodontic devices and better-designed brackets may help mitigate the
risk by reducing undue mechanical stress on the gingiva.

Future Research Directions

The association between orthodontic treatment and gingival recession, while evident, requires further
exploration to elucidate the underlying pathophysiological mechanisms fully. Future research could focus on
longitudinal studies with larger sample sizes to explore the long-term impacts of different orthodontic
appliances on gingival health. Additionally, studies could also explore the effectiveness of various preventive
strategies in real-world clinical settings to establish evidence-based guidelines for managing gingival recession
in orthodontic patients.
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Conclusion:

In conclusion, while orthodontic treatments are essential for correcting dental and jaw misalignments, they
come with potential risks to periodontal health. A balanced approach that integrates preventive strategies,
patient education, and regular monitoring, tailored to individual patient risk profiles, is crucial for minimizing
these risks and achieving successful orthodontic outcomes without compromising periodontal health.

References:

1.

10.

11.

Jati AS, Furquim LZ, Consolaro A. Gingival recession: its causes and types, and the importance of
orthodontic treatment. Dental Press J Orthod. 2016 Jun;21(3):18-29. doi: 10.1590/2177-6709.21.3.018-
029.0in. PMID: 27409650; PMCID: PMC4944726.

Pini-Prato GP, Cozzani G, Magnani C, Baccetti T. Healing of gingival recession following orthodontic
treatment: a 30-year case report. Int J Periodontics Restorative Dent. 2012 Feb;32(1):23-7. PMID:
22254220.

Imber JC, Kasaj A. Treatment of Gingival Recession: When and How? Int Dent J. 2021 Jun;71(3):178-
187. doi: 10.1111/idj.12617. Epub 2021 Jan 29. PMID: 34024328; PMCID: PMC9275303.

Boke F, Gazioglu C, Akkaya S, Akkaya M. Relationship between orthodontic treatment and gingival
health: A retrospective study. Eur J Dent. 2014 Jul;8(3):373-380. doi: 10.4103/1305-7456.137651.
PMID: 25202219; PMCID: PMC4144137.

Alsalhi RH, Tabasum ST. Prevalence of gingival recession and its correlation with gingival phenotype
in mandibular incisors region of orthodontically treated female patients: A cross-sectional study. J
Indian Soc Periodontol. 2021 Jul-Aug;25(4):341-346. doi: 10.4103/jisp.jisp_526_20. Epub 2021 Jul 1.
PMID: 34393406; PMCID: PMC8336773.

Renkema AM, Fudalej PS, Renkema AA, Abbas F, Bronkhorst E, Katsaros C. Gingival labial
recessions in orthodontically treated and untreated individuals: A case — Control study. J Clin
Periodontol. 2013;40:631-7.

Cadenas de Llano-Pérula M, Castro AB, Danneels M, Schelfhout A, Teughels W, Willems G. Risk
factors for gingival recessions after orthodontic treatment: a systematic review. Eur J Orthod. 2023 Sep
18;45(5):528-544. doi: 10.1093/ejo/cjad026. PMID: 37432131.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, Shamseer L, Tetzlaff
JM, Akl EA, Brennan SE, Chou R, Glanville J, Grimshaw JM, Hrdbjartsson A, Lalu MM, Li T,
Loder EW, Mayo-Wilson E, McDonald S, McGuinness LA, Stewart LA, Thomas J, Tricco AC,
Welch VA, Whiting P, Moher D. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021 Mar 29;372:n71. doi: 10.1136/bmj.n71. PMID: 33782057; PMCID:
PMC8005924.

Sterne JA, Hernan MA, Reeves BC, Savovi¢ J, Berkman ND, Viswanathan M, Henry D, Altman DG,
Ansari MT, Boutron I, Carpenter JR, Chan AW, Churchill R, Deeks JJ, Hrdbjartsson A, Kirkham J,
Juni P, Loke YK, Pigott TD, Ramsay CR, Regidor D, Rothstein HR, Sandhu L, Santaguida PL,
Schiinemann HJ, Shea B, Shrier I, Tugwell P, Turner L, Valentine JC, Waddington H, Waters E,
Wells GA, Whiting PF, Higgins JP. ROBINS-I: a tool for assessing risk of bias in non-randomised
studies of interventions. BMJ. 2016 Oct 12;355:i14919. doi: 10.1136/bm;j.i4919. PMID: 27733354;
PMCID: PMC5062054.

Balshem H., Helfand M., Schinemann H.J., Oxman A.D., Kunz R., Brozek J., Vist G.E., Falck-Ytter
Y., Meerpohl J., Norris S., et al. GRADE guidelines: 3. Rating the quality of evidence. J. Clin.
Epidemiol. 2011; 64:401-406. doi: 10.1016/j.jclinepi.2010.07.015

Ji JJ, Li XD, Fan Q, Liu XJ, Yao S, Zhou Z, Yang S, Shen Y. Prevalence of gingival recession after
orthodontic treatment of infraversion and open bite. J Orofac Orthop. 2019 Jan;80(1):1-8. doi:
10.1007/s00056-018-0159-8. Epub 2018 Sep 21. PMID: 30242441; PMCID: PMC6334723.

IJCRT2407826 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h445


http://www.ijcrt.org/

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 7 July 2024 | ISSN: 2320-2882

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Sawan NM, Ghoneima A, Stewart K, Liu S. Risk factors contributing to gingival recession among
patients undergoing different orthodontic treatment modalities. Interv Med Appl Sci. 2018
Mar;10(1):19-26. doi: 10.1556/1646.9.2017.42. PMID: 30363373; PMCID: PMC6167635.

Morris JW, Campbell PM, Tadlock LP, Boley J, Buschang PH. Prevalence of gingival recession after
orthodontic tooth movements. Am J Orthod Dentofacial Orthop. 2017 May;151(5):851-859. doi:
10.1016/j.aj0od0.2016.09.027. PMID: 28457262.

Vasconcelos G, Kjellsen K, Preus H, Vandevska-Radunovic V, Hansen BF. Prevalence and severity of
vestibular recession in mandibular incisors after orthodontic treatment. Angle Orthod. 2012
Jan;82(1):42-7. doi: 10.2319/021411-108.1. Epub 2011 Jul 7. PMID: 21736492; PMCID:
PMC8881036

Alsalhi RH, Tabasum ST. Prevalence of gingival recession and its correlation with gingival phenotype
in mandibular incisors region of orthodontically treated female patients: A cross-sectional study. J
Indian Soc Periodontol 2021;25:341-6.

Janhvi Manohar, Jaiganesh Ramamurthy, S.P. Saravana Dinesh. Prevalence Of Gingival Recession In
Patients Undergoing Orthodontic Treatment in the Age Group Of 18 To 25 Years - A Retrospective Study.
Int J Dentistry Oral Sci. 2020;7(11):1084-1089. doi: http://dx.doi.org/10.19070/2377-8075-20000215

Ji JJ, Li XD, Fan Q, Liu XJ, Yao S, Zhou Z, Yang S, Shen Y. Prevalence of gingival recession after
orthodontic treatment of infraversion and open bite. J Orofac Orthop. 2019 Jan;80(1):1-8. doi:
10.1007/s00056-018-0159-8. Epub 2018 Sep 21. PMID: 30242441; PMCID: PMC6334723.

Di Spirito F, D'’Ambrosio F, Cannata D, D'Anto V, Giordano F, Martina S. Impact of Clear Aligners
versus Fixed Appliances on Periodontal Status of Patients Undergoing Orthodontic Treatment: A
Systematic Review of Systematic Reviews. Healthcare (Basel). 2023 May 6;11(9):1340. doi:
10.3390/healthcare11091340. PMID: 37174882; PMCID: PMC10178428.

Freitas AO, Marquezan M, Nojima Mda C, Alviano DS, Maia LC. The influence of orthodontic fixed
appliances on the oral microbiota: a systematic review. Dental Press J Orthod. 2014 Mar-Apr;19(2):46-
55. doi: 10.1590/2176-9451.19.2.046-055.0ar. PMID: 24945514; PMCID: PMC4296609.
Klukowska, Malgorzata & Bader, Annike & Erbe, Christina & Bellamy, Philip'& White, Donald &
Anastasia, Mary & Wehrbein, Heinrich. (2011). Plaque levels of patients with fixed orthodontic
appliances measured by digital plaque image analysis. American journal of orthodontics and
dentofacial orthopedics : official publication of the American Association of Orthodontists, its
constituent  societies, and the American Board® of Orthodontics. 139. e463-70.
10.1016/j.ajodo.2010.05.019.

Alasiri MM, Almalki A, Alotaibi S, Alshehri A, Alkhuraiji AA, Thomas JT. Association between
Gingival Phenotype and Periodontal Disease Severity—A Comparative Longitudinal Study among
Patients Undergoing Fixed Orthodontic Therapy and Invisalign Treatment. Healthcare. 2024;
12(6):656. https://doi.org/10.3390/healthcare12060656

Gorbunkova A, Pagni G, Brizhak A, Farronato G, Rasperini G. Impact of Orthodontic Treatment on
Periodontal Tissues: A Narrative Review of Multidisciplinary Literature. Int J Dent.
2016;2016:4723589. doi: 10.1155/2016/4723589. Epub 2016 Jan 19. PMID: 26904120; PMCID:
PMC4745353.

IJCRT2407826 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h446


http://www.ijcrt.org/
http://dx.doi.org/10.19070/2377-8075-20000215
https://doi.org/10.3390/healthcare12060656

