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ABSTRACT 
 

Background: Orthodontic tooth movement is facilitated by changes in the periodontal ligament 

and alveolar bone. During treatment, plaque and calculus accumulation, gingival inflammation, 

gingival recession, alveolar bone changes, and root resorption may occur and remain causes 

for concern. 

Objective: This review synthesizes evidence concerning periodontal changes, clinical 

complications, timely interventions, and emerging therapeutic approaches during orthodontic 

treatment. 

Methods: This narrative review was based on review articles and evidence from relevant 

articles retrieved from academic databases.The articles from past one decade have been studied 

and reviewed based on orthodontic treatment in patients with periodontal disease and healthy 

patients. 

Results: Orthodontic tooth movement is biomechanical and involves cellular-level remodeling 

of periodontal tissues, including osteoclast activity. Patients undergoing orthodontic treatment 

should be screened for periodontal health before treatment. Orthodontic treatment and 

periodontal maintenance require an interdisciplinary approach. Limited evidence suggests that 

orthodontic treatment may improve periodontal conditions in periodontally compromised 

individuals when periodontal disease is controlled. Gingival recession and root resorption are 

multifactorial; some studies report better periodontal parameters with clear aligners, although 

clear aligners have not been proven universally superior. 

TMP UNIVERSAL JOURNAL OF DENTAL RESEARCH AND HEALTH 
 

VOLUME 1 │ISSUE 2│YEAR 2025│APR – JUN 2025 

RECEIVED DATE ACCEPTED DATE PUBLISHED DATE 

08/04/2025 04/05/2025 08/06/2025 

Article Type: Review Article 

 

Available online: www.ujdrh.twistingmemoirs.com 

mailto:artikarwa033@gmail.com
http://www.ujdrh.twistingmemoirs.com/


ORAL HEALTH AWARENESS IN THE MODERN ERA 

UJDRH │Volume 1 │Issue 2│Apr-Jun 2025                                                                                   75 
 

Conclusion: Orthodontic treatment requires meticulous planning based on the patient’s age, 

systemic health, alveolar bone condition, periodontal status, oral hygiene, and long-term 

maintenance needs. 

Keywords: orthodontic tooth movement; periodontal health; periodontitis; periodontal 

ligament; clear aligners; gingival recession; oral microbiome; alveolar bone remodeling; root 

resorption.    

 

 

INTRODUCTION 
 

Orthodontic treatment depends largely on the condition of the periodontal tissues and their 

ability to withstand the mechanical forces applied during treatment. The continuous application 

of force produces periodontal changes, including ligament deformation, cellular alterations, 

inflammation of the supporting tissues, and bone remodeling. Therefore, orthodontic tooth 

movement is not merely mechanical; it is a complex biomechanical process.[1,2] 

The periodontal ligament and osteocytes detect mechanical forces during treatment and 

regulate osteoclast and osteoblast activity. The inflammatory response to orthodontic force is 

controlled, whereas periodontitis generally involves microbial dysbiosis and a dysregulated 

host response.[2,3] This distinction has important clinical implications. Before elective tooth 

movement is initiated, any active inflammation in periodontally compromised individuals 

should be treated. Patients with compromised periodontal health may have underlying bone 

loss, loss of gingival attachment, gingival recession, or tooth mobility and may require prompt 

attention and appropriate restorative treatment. These factors require individualized planning 

and interdisciplinary monitoring.[4,5,11]  
 

 

EVIDENCE SYNTHESIS 

 
Biological Mechanisms 
 

Orthodontic force generates compressive and tensile forces within the periodontium. These 

forces activate osteocytes and osteoclasts, which in turn regulate intracellular cytokines, 

chemokines, and the RANK/RANKL/OPG axis. This process regulates immune-cell 

recruitment and osteoclast differentiation on the pressure side, leading to tissue reorganization 

and osteoblast-mediated bone formation. [1–3] 
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Periodontal Disease and Interdisciplinary Care 
 

Orthodontic treatment may be beneficial for patients with a history of periodontitis when 

carefully planned. The treatment objectives should be clearly defined in accordance with the 

existing bone support and periodontal health. When periodontal and orthodontic treatments are 

coordinated, they may improve function and aesthetics, facilitate healthier tooth positioning, 

and potentially reduce plaque accumulation. However, evidence for improvements in gingival 

attachment, pocket depth, or marginal bone height remains limited and of low certainty.[4,6] 

Orthodontic treatment alone cannot be considered a treatment for periodontal disease. Regular 

follow-up, periodic professional prophylaxis, and infection-control measures are essential. 

Treatment should be postponed when active inflammation is present and cannot be controlled. 

[4,6] 

 

Appliances, Oral Hygiene, Microbiome, and Caries 
 

Compared with fixed appliances, clear aligners may facilitate oral-hygiene maintenance 

because they are removable. However, aligner surfaces can also accumulate biofilm. 

Comparative studies vary in design, follow-up duration, appliance protocols, and patient 

compliance; therefore, the available evidence does not establish that clear aligners are 

universally superior in periodontal performance. [7,8] 

Orthodontic treatment is usually a long-term process and may produce changes in the 

underlying bone and periodontium. It may also alter the oral microbial flora. Preventive 

measures, including fluoride treatment when indicated, periodic dental follow-up, and 

appropriate oral-hygiene practices, may help reduce the risk of periodontal disease and dental 

caries. [9,10] 

 

Gingival Recession, Bone Response, and Root Resorption 
 

Multiple factors contribute to gingival recession, bone loss, and root resorption. These include 

the individual’s oral-hygiene status, the health of the alveolar bone and periodontal tissues, 

tooth position, and dental arrangement, including crowding or spacing. Long-term monitoring 
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is important because gingival recession may become more apparent during the retention 

phase.[8,11] 

Age may influence the pattern of the orthodontic response because bone remodeling becomes 

slower with advancing age, which may affect tooth movement. Age alone is not a 

contraindication to orthodontic treatment; however, appropriate force application and realistic 

expectations are important.[12] 

 

Although root resorption is multifactorial, its risk may be reduced through controlled force 

application, avoidance of unnecessarily prolonged treatment, and assessment of root and bone 

conditions using pre-treatment radiographs.[2] 

 

Preventive and Emerging Strategies 
 

Preventive care should begin before appliance placement and continue throughout treatment 

and retention. It should include periodic periodontal assessment, individualized oral-hygiene 

instruction, and prompt treatment of any active periodontal disease or other oral condition. 

Photobiomodulation has a plausible biological rationale and encouraging experimental 

findings; however, clinical protocols remain heterogeneous, and evidence supporting routine 

clinical adoption is limited.[12] Studies investigating cell–immune interactions under 

orthodontic force are promising but do not yet provide definitive clinical evidence.[13] 

Regenerative biomaterials, including hydrogel-based systems, remain primarily preclinical and 

should not be presented as established treatments.[14] 

 

 
DISCUSSION 
 

The evidence supports a periodontally driven orthodontic pathway. Orthodontic movement 

occurs through controlled tissue remodeling, whereas periodontal disease requires management 

of microbial dysbiosis and host inflammation. Although both processes involve inflammatory 

and osteoimmune pathways, periodontal stability should precede active tooth movement.[3,4] 

There is no evidence that orthodontic treatment should be categorically avoided in patients with 

a history of periodontal disease. The decision should depend on prior assessment of periodontal 

health, underlying bone support, patient compliance with oral-hygiene maintenance, and the 
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ability to attend regular follow-up appointments. Conversely, healthy periodontal tissues do 

not eliminate the risks of gingival recession, root resorption, or loss of bone support. 

Comparisons between clear aligners and fixed appliances should be interpreted cautiously 

because any apparent health benefit may reflect removability, hygiene behavior, case selection, 

or patient compliance rather than appliance design alone. Emerging biological interventions 

should remain within research settings until standardized clinical protocols and long-term 

outcomes are available. 

 

 

LIMITATIONS 
 

This narrative review is limited because it synthesizes evidence from 14 peer-reviewed articles. 

No formal risk-of-bias assessment or quantitative synthesis was performed. The evidence is 

heterogeneous and includes reviews, consensus guidance, clinical studies, mechanistic 

investigations, and preclinical research. Findings from mechanistic and preclinical studies 

should not be interpreted as proof of clinical effectiveness. 

 

 

CONCLUSION 
 

Periodontal tissues are active biological participants in orthodontic treatment. Orthodontic 

force produces coordinated biomechanical, inflammatory, immunocellular, and skeletal 

responses that result in tooth movement. Patients with treated and controlled periodontal 

conditions may be considered for orthodontic treatment with meticulous planning and long-

term maintenance. Clear aligners have not been universally proven to be periodontally superior, 

while gingival recession and root resorption require individualized risk assessment. 

Photobiomodulation, multi-omics, and regenerative approaches are promising but remain 

under investigation, with no clear evidence supporting routine clinical use. Prevention, proper 

oral hygiene, periodontal disease control, conservative biomechanics, and long-term follow-up 

should remain the foundations of care. 

 

Tables 
 

Table 1. Clinical risk factors and management principles 

Risk factor Potential concern Management principle 

Thin periodontal support 
Recession or loss of 

attachment 

Assess before treatment and 

monitor 

Reduced alveolar support Biomechanical vulnerability 
Use conservative tooth 

movement 

Active inflammation 
Unfavorable tissue 

environment 

Stabilize periodontal disease 

first 

Poor plaque control 
Gingivitis, caries, or white 

spot lesions 

Use intensive preventive 

care 

Excessive or prolonged force 
Root resorption or supporting 

tissue injury 

Individualize mechanics and 

duration 

Advanced age 
Slowed or altered bone 

remodeling 

Set realistic objectives and 

monitor 

Poor retention or 

maintenance 

Late positional or periodontal 

changes 

Continue long-term follow-

up 

 

 
 



ORAL HEALTH AWARENESS IN THE MODERN ERA 

UJDRH │Volume 1 │Issue 2│Apr-Jun 2025                                                                                   79 
 

REFERENCES 
 

1. Li Y, Zhan Q, Bao M, Yi J, Li Y. Biomechanical and biological responses of periodontium 

in orthodontic tooth movement: update in a new decade. Int J Oral Sci. 2021;13(1):20. 

doi:10.1038/s41368-021-00125-5. PMID:34183652; PMCID:PMC8239047. 

2. Yamaguchi M, Fukasawa S. Is inflammation a friend or foe for orthodontic treatment? Int 

J Mol Sci. 2021;22(5):2388. doi:10.3390/ijms22052388. PMID:33673606; 

PMCID:PMC7957544. 

3. Alghamdi B, Jeon HH, Ni J, et al. Osteoimmunology in periodontitis and orthodontic tooth 

movement. Curr Osteoporos Rep. 2023;21(2):128–146. doi:10.1007/s11914-023-00774-x. 

PMID:36862360; PMCID:PMC10696608. 

4. Zhong W, Zhou C, Yin Y, et al. Expert consensus on orthodontic treatment of patients with 

periodontal disease. Int J Oral Sci. 2025;17(1):27. doi:10.1038/s41368-025-00356-w. 

PMID:40175337; PMCID:PMC11965299. 

5. Zhang Y, Yan J, Zhang Y, Liu H, Han B, Li W. Age-related alveolar bone maladaptation 

in adult orthodontics: finding new ways out. Int J Oral Sci. 2024;16:52. 

doi:10.1038/s41368-024-00319-7. PMID:39085217; PMCID:PMC11291511. 

6. Papageorgiou SN, Antonoglou GN, Michelogiannakis D, et al. Effect of periodontal-

orthodontic treatment of teeth with pathological tooth flaring, drifting, and elongation in 

patients with severe periodontitis: a systematic review with meta-analysis. J Clin 

Periodontol. 2022;49(Suppl 24):102–120. doi:10.1111/jcpe.13529. PMID:34327710; 

PMCID:PMC9290963. 

7. Rouzi M, Zhang X, Jiang Q, et al. Impact of clear aligners on oral health and oral 

microbiome during orthodontic treatment. Int Dent J. 2023;73(5):603–611. 

doi:10.1016/j.identj.2023.03.012. PMID:37105789; PMCID:PMC10509397. 

8. Crego-Ruiz M, Jorba-García A. Assessment of periodontal health status and gingival 

recession during orthodontic treatment with clear aligners and fixed appliances: systematic 

review and meta-analysis. Med Oral Patol Oral Cir Bucal. 2023;28(4):e330–e340. 

doi:10.4317/medoral.25760. PMID:36641738; PMCID:PMC10314350. 

9. Bergamo AZN, de Oliveira KMH, Matsumoto MAN, et al. Orthodontic appliances did not 

increase risk of dental caries and periodontal disease under preventive protocol. Angle 

Orthod. 2019;89(1):25–32. doi:10.2319/022118-139.1. PMID:30239218; 

PMCID:PMC8137111. 

10. Catunda RQ, Altabtbaei K, Flores-Mir C, Febbraio M. Pre-treatment oral microbiome 

analysis and salivary Stephan curve kinetics in white spot lesion development in 

orthodontic patients wearing fixed appliances: a pilot study. BMC Oral Health. 

2023;23:239. doi:10.1186/s12903-023-02917-z. PMID:37095478; 

PMCID:PMC10127078. 

11. Celis B, Sanz-Esporrin J, Martin C, et al. Incidence of gingival recessions in adolescent 

orthodontic patients treated with fixed appliances and lingual retainer. J Clin Periodontol. 

2025;52(4):589–598. doi:10.1111/jcpe.14097. PMID:39780360; PMCID:PMC11949597. 

12. Yong J, Gröger S, von Bremen J, et al. Photobiomodulation therapy-assisted orthodontic 

tooth movement: potential implications, challenges, and new perspectives. J Zhejiang Univ 

Sci B. 2023;24(11):957–973. doi:10.1631/jzus.B2200706. PMID:37961799; 

PMCID:PMC10646401. 

13. Jiang Y, Zhou J, Huang Y, et al. Integrative multi-omics and causal inference reveal 

periodontal ligament cell–macrophage crosstalk under orthodontic force. Prog Orthod. 

2025;26(1):40. doi:10.1186/s40510-025-00588-w. PMID:41114911; 

PMCID:PMC12537635. 

14. Wang Y, Jin S, Guo Y, Lu Y, Deng X. Adhesive and injectable hydrogel microspheres for 

NRF2-mediated periodontal bone regeneration. Int J Oral Sci. 2025;17(1):7. 

doi:10.1038/s41368-024-00340-w. PMID:39788942; PMCID:PMC11717957. 
  


	Orthodontic treatment depends largely on the condition of the periodontal tissues and their ability to withstand the mechanical forces applied during treatment. The continuous application of force produces periodontal changes, including ligament defor...
	The periodontal ligament and osteocytes detect mechanical forces during treatment and regulate osteoclast and osteoblast activity. The inflammatory response to orthodontic force is controlled, whereas periodontitis generally involves microbial dysbios...
	EVIDENCE SYNTHESIS
	Biological Mechanisms
	Periodontal Disease and Interdisciplinary Care
	Appliances, Oral Hygiene, Microbiome, and Caries
	Gingival Recession, Bone Response, and Root Resorption
	Preventive and Emerging Strategies

	DISCUSSION
	LIMITATIONS
	CONCLUSION
	Tables
	REFERENCES

