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Abstract: 
In each study we have tried to illustrate typical scenarios encountered in the clinic that may be accompanied by 

complications and possibly even be induced by treatment errors, together with recommendations on how they can 

be avoided or how they can be rescued, based on the currently available evidence and on expert opinion.  

The interplay between the application of orthodontic forces to stimulate tooth movement and the reaction of the 

affected periodontal tissues is complex.  

While most of the time possible damage to the periodontal tissues is transient with no long-term detrimental effects 

on periodontal health, in some instances major undesirable consequences have been reported. In other situations, 

orthodontic therapy can be of benefit in solving problems caused by periodontitis. In conclusion, the present 

review has identified several areas of concern, in which orthodontic treatment, can have unwanted adverse effects 

on periodontal disease, but also areas with great potential for synergies between orthodontic and periodontal 

therapy. 
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1. Introduction: 

Orthodontic treatment is considered successful 

when the treatment goal is achieved and the 

result remains stable. In general, these treatment 

goals may be definedas achievement of oral 

health, esthetics, occlusion, function, and 

stability, although the treatment goals may vary 

among patients.[1] 

The periodontal inflammation must be 

controlled before orthodontic tooth movement 

and remain controlled during orthodontic 

treatment.[1,2] 

However, according to recent reviews, there has 

been minimal clinical investigation of the 

complex interaction between orthodontic and 

periodontal treatment and there are a lack of 

well controlled studies of patients with 

periodontal and orthodontic treatment needs to 

determine whether orthodontic treatment may 

improve or aggravate periodontal conditions in 

patients with periodontitis.[1,3-6] 

While clinical periodontal health and also the 

end points of successful periodontal therapy to 

establish periodontal health on a reduced 

periodontium are clearly defined,[7,8] these 

may differ from how clinical success of 

orthodontic treatment is defined.  

Corresponding to the new classification on 

periodontal diseases and conditions,1 this 

article is structured into major sections: 

orthodontic therapy in relation to periodontitis. 

[7,9] 

Chung et al [10] concluded that the examiners 

of the American Board of Orthodontics 

continue to see consistent problems, it is 

obvious that all of these problems may have 

implications for the status of the periodontal 

tissues involved. 
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In fact, this clinical scenario is recognized as 

one of the specific phenotypic variations of 

patients with stage IV periodontitis amenable to 

orthodontic correction.[11] 

There is consensus that the periodontal 

inflammation must be controlled before 

orthodontic tooth movement and remain 

controlled during orthodontic treatment.[12] 

This is based on evidence derived from well-

controlled experimental animal studies 

demonstrating that orthodontic forces on teeth 

which have a reduced, but healthy, 

periodontium did not cause additional 

attachment loss, [13] whereas, if associated with 

plaque-induced inflamed periodontal tissues 

and intrabony defects, orthodontic movement of 

teeth was found to increase loss of connective 

tissue attachment.[14] Thus, an 

interdisciplinary approach is required to control 

the periodontal infection and to realign the 

migrated teeth.[15-18] 

 

2. Orthodontic therapy in relation to 

Periodontitis. 

There is an increase in the number of adult 

patients with various stages of periodontitis 

who seek orthodontic treatment for esthetic and 

functional concerns.[19] 

The reduction o f periodontal support can be 

associated with elongation, labial flaring, 

extrusion, rotation, spacing, and drifting of 

teeth.[20]  

Maxillary incisors are reported to be 

particularly susceptible to pathological 

migration.[21] 

However, according to recent reviews, there has 

been minimal clinical investigation of the 

complex interaction between orthodontic and 

periodontal treatment and there are a lack of 

well controlled studies of patients with 

periodontal and orthodontic treatment needs to 

determine whether orthodontic treatment may 

improve or aggravate periodontal conditions in 

patients with periodontitis.[3,4-6] 

In fact, this clinical scenario is recognized as 

one of the specific phenotypic variations of 

patients with stage IV periodontitis amenable to 

orthodontic correction.[11] 

There is consensus that the periodontal 

inflammation must be controlled before 

orthodontic tooth movement and remain 

controlled during orthodontic treatment.[12] 

This is based on evidence derived from well-

controlled experimental animal studies 

demonstrating that orthodontic forces on teeth 

which have a reduced, but healthy, 

periodontium did not cause additional 

attachment loss,[15] whereas, if associated with 

plaque-induced inflamed periodontal tissues 

and intrabony defects, orthodontic movement of 

teeth was found to increase loss of connective 

tissue attachment.[14]  

Recently, a European Workshop has addressed 

these challenges in a European Federation of 

Periodontology (EFP) S3 level clinical practice 

guideline on the treatment of stage IV 

periodontitis. [11] In periodontal clinical 

practice, different scenarios can be 

encountered: 

 

1. Periodontally healthy but periodontitis-

susceptible patient undergoing orthodontic 

treatment.  

2. Successfully treated periodontitis patient in 

need of orthodontic treatment 

3. Patient with undetected incipient 

periodontitis undergoing orthodontic treatment 

4. Patient with undiagnosed, untreated 

periodontitis undergoing orthodontic treatment 

5. Patient with untreated periodontitis in need of 

periodontal and orthodontic treatment 

 

2.1. Periodontally healthy but periodontitis-

susceptible patient undergoing orthodontic 

treatment 

In this scenario, the patient who is diagnosed as 

periodontally healthy before initiation of 

orthodontic tooth movement may develop 

periodontitis in the course of treatment.  

Periodontal inflammation can result from the 

increased bacterial load associated with the 

fixed orthodontic appliances in highly 

susceptible patients, who often present at a 
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young age. This scenario presents a special 

challenge to the orthodontist as she/he may be 

the first to detect signs of periodontitis and has 

the responsibility to refer the patient to a 

periodontist. Thus, regular monitoring of the 

periodontal status is key in preventing rapid 

periodontal destruction in highly susceptible 

patients. 

 

2.2. Successfully treated periodontitis patient 

in need of orthodontic treatment 

There is consensus regarding what a clinical 

case of a successfully treated periodontitis 

patient with stable periodontal conditions 

should look like.  

In the World Workshop on the 2018 

Classification, a case of clinical health on a 

reduced periodontium has been defined [7] and, 

in line with this, a European S3-Level Clinical 

Guideline Workshop has determined an end 

point of active periodontal therapy.[7,8] 

At the same time, there is consensus that these 

patients—even when treated successfully—

always remain at risk of recurrent periodontitis 

and therefore should be enrolled in a supportive 

periodontal care program.[7] 

Earlier clinical studies confirmed that in 

patients with good plaque control, teeth with a 

reduced (but healthy) periodontium can 

undergo successful tooth movement without 

compromising the periodontal support.[22,23]  

In a recent systematic review with meta-

analysis,[3] it was shown that the periodontal 

outcomes of orthodontic treatment in patients 

with treated periodontitis are similar to those 

obtained in patients with a healthy 

periodontium.  

Based on these findings, the new S3 level 

clinical practice guideline [11] gave the 

following evidence-based recommendation 

(R7.1): “In successfully treated stage IV 

periodontitis patients in need of orthodontic 

therapy, we suggest undertaking orthodontic 

treatment based on evidence that:  

a) it does not significantly affect periodontal 

outcomes (probing pocket depth –PPD and 

clinical attachment levels -CAL); 

b) it does not significantly affect gingival 

inflammation (bleeding on probing—BOP) and 

gingival recession; c) it does not lead to a 

significant increase in root resorption.” 

Furthermore, based on expert opinion 

and data from preclinical studies, the following 

expert consensus-based recommendation 

(R7.2) regarding the appropriate time point for 

starting orthodontic treatment was provided: “In 

successfully treated stage IV periodontitis 

patients in need of orthodontic therapy, we 

recommend starting orthodontic treatment once 

the endpoints of periodontal therapy have been 

achieved (no sites with PPD = 5 mm and BOP 

and no sites with PPD ≥6 mm).”[8] 

Therefore, in patients with a history of treated 

periodontitis, healthy periodontal conditions 

should be assured and documented at the start 

of orthodontic treatment.[24] A deviation from 

this may be looked upon as a treatment error. 

 

2.3. Patient with undetected incipient 

periodontitis undergoing orthodontic 

treatment 

Discriminating between a case of gingivitis [7] 

or of incipient (stage I) periodontitis [25] is not 

easy a nd in s uch a s cenario s ometimes o 

rthodontic treatment could have been initiated 

based on an incorrect periodontal 

assessment/diagnosis.  

The situation may turn into a treatment error 

(supervised neglect) if the clinician continues to 

ignore (to fail to detect) signs of periodontal 

inflammation becauseof lack of adequate 

monitoring. 

In retrospect and based on the radiographs 

available prior to orthodontic tooth movement, 

indicating slight bone loss in the molar region, 

the patient could have been identified as having 

localized incipient periodontitis (stage I) and 

should have been referred to a periodontist.  

The progressive deterioration to a periodontitis 

stage III situation during orthodontic tooth 

movement remained unnoticed and indicates a 

lack of adequate monitoring.  

The loss of periodontal attachment necessitating 

comprehensive periodontaltreatment after 
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referral to our specialist clinic, could have been 

avoided. 

 

2.4. Patient with undiagnosed, untreated 

periodontitis undergoing orthodontic 

treatment 

Based on the information given above, the 

scenario of a patient with undiagnosed, 

untreated periodontitis undergoing orthodontic 

treatment has to be considered as a treatment 

error. It can, and must, be avoided by 

periodontal screening, followed by a careful 

periodontal 

examination and diagnosis in patients of all age 

groups, before orthodontic treatment is 

initiated. 

 

2.5. Patient with untreated periodontitis in 

need of periodontal and orthodontic treatment 

The orthodontic treatment of the typical sequela 

of advanced periodontal attachment loss 

(pathological tooth migration) usually involves 

intrusive, retrusive, and alignment tooth 

movements, which may potentially cause 

adverse effects (further periodontal attachment 

or bone loss, increased gingival inflammation, 

or increased root resorption) or secondary 

effects (undesired esthetic outcomes, such as 

gingival recession and loss of interdental 

papilla) on the affected teeth.  

A recent systematic review with meta-analysis 

[6] on periodontal–orthodontic treatment of 

teeth with pathological flaring, drifting, and 

elongation in patients with severe periodontitis 

concluded that orthodontic treatment might be 

associated with small improvements of 

periodontal parameters and negligible adverse 

effects.  

These analyses were hampered by the fact that 

the periodontal status after periodontal therapy 

and before initiation of orthodontic treatment 

was not reported in most of the studies, and the 

authors emphasized that their conclusions were 

based on limited evidence of moderate quality 

because of the absence of adequate studies and 

therefore should be viewed with caution.  

Nevertheless, in the new S3 level clinical 

practice guideline [11] the following evidence-

based recommendation (R7.3) was stated: 

“In stage IV periodontitis patients with 

pathological tooth migration, we suggest 

undertaking orthodontic therapy once the 

endpoints of periodontal therapy have been 

reached, based on the evidence that this therapy:  

a) does not significantly affect periodontal 

outcomes [CAL, PPD, and radiographic bone 

levels (RBL)];  

b) seems to reduce gingival inflammation 

(BOP);  

c) does not significantly alter gingival margin 

levels;  

d) seems to improve inter-dental papilla height;  

e) does not significantly affect root resorption 

and seems to reduce tooth mobility.” 

There is ongoing debate regarding how long 

after active periodontaltherapy the clinician has 

to wait before orthodontic therapy, can be 

initiated: [24] immediately, [27] 1–2 weeks, 

[15,28-30] 2 –6 months, [26,31] or 8–12 

months.[32,33] 

Taking into consideration the healing dynamics 

of the periodontium following the different 

modalities of periodontal therapy, [12,34,35] 

Pini Prato and Chambrone [24] proposed a 

periodontal–orthodontic treatment algorithm, 

where orthodontic therapy should start 3–6 

months after non-surgical therapy, 6–9 months 

after surgical periodontal treatment, and 12 

months after regenerative periodontal 

procedures. 

Patients with advanced or severe attachment 

loss as a result of periodontitis often present 

with intrabony defects and pathological tooth 

migration.[36]  

There is an evidence-based clinical practice 

guideline on how to manage patients with stage 

I–III periodontitis,[8] including regenerative 

procedures for intrabony defects.[37]  

A comprehensive combined periodontal–

orthodontic treatment would include steps 1 and 

2 of periodontal therapy to control the 

periodontal infection, followed by step 3 

including regenerative periodontal surgery to 
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reconstruct the defects, and subsequent 

orthodontic treatment to realign the migrated 

teeth. So far, clinicians have had to rely mainly 

on case reports and on prospective, as well as 

retrospective, clinical case series. In particular, 

the optimal time interval between regenerative 

periodontal surgery and the initiation of 

orthodontic treatment has been a matter of 

ongoing debate. It may be safe to wait until the 

end point of regenerative therapy has been 

reached (up to 12 months) and not to interfere 

with periodontal wound-healing. [24]  

Case reports and series with long-term follow-

up periods have reported favorable periodontal 

outcomes using such a delayed 

approach.[32,33,38,39] The question then 

arises of whether a deviation from these 

recommendations would have to be considered 

as a treatment error. 

This is an intriguing question, as other reports 

have suggested that orthodontic tooth 

movement may be initiated almost immediately 

or up to 3 months after regenerative surgery. 

[40-44] 

No adverse effects were reported, and some 

authors speculated that early tooth movement 

could even stimulate periodontal wound 

healing. More recently, a large retrospective 

case series of patients with stage IV 

periodontitis, in whom orthodontic treatment 

was started 3 months after regenerative surgery, 

showed substantial improvements after 12 

months that could be maintained up to 4 

years.[44]  

As many patients affected by such a condition 

are interested in seeking orthodontic treatment 

because of the esthetic and functional changes 

caused by pathologic tooth migration,[19] this 

question of early versus late initiation of 

orthodontic treatment is of high clinical 

relevance.  

The results of a recently published multicenter 

randomized trial could shed new light on this 

challenging treatment decision. [45] 

After 12 months, significant periodontal 

improvements of similar magnitude were 

accomplished by regenerative treatment of 

intrabony defects following early (after 4 

weeks) and late (after 6 months) initiation of 

orthodontic tooth movement in patients with a 

high level of oral hygiene and infection control.  

In view of these findings, early orthodontic 

treatment after periodontal regenerative surgery 

of intrabony defects may not be viewed as 

treatment error. Based on systematic 

reviews,[6,46] the new EFP S3 level clinical 

practice guideline [11] gave the following 

evidence-based recommendation (R7.5): 

“In stage IV periodontitis patients where intra-

bony defects have been treated following the 

recommendations of the clinical practice 

guideline using the appropriate regenerative 

interventions:  

1. We recommend undertaking 

orthodontic treatment based on the 

evidence that the combined treatment 

significantly improves periodontal 

outcomes (increased CAL gain, PD 

reduction and RBL gain) and 

significantly reduces gingival 

inflammation (BOP). 

 2. We suggest not to wait for a 

prolonged healing period after the 

regenerative intervention, 

before initiating orthodontic treatment, 

since there is evidence that a short (1 

month) and a prolonged (6 months) 

period between 

periodontal/regenerative and 

orthodontic treatment result in 

comparable outcomes.” 

 

It was also emphasized that the combination of 

such complex periodontal and orthodontic 

therapies requires the coordinated efforts of 

different oral care providers, namely specialists 

or dentists with advanced training and skills in 

periodontal and orthodontic therapies. 
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Fig. 1. Periodontal–orthodontic treatment algorithm proposed by Pini-Prato and Chambrone.[ 24] 

BoP, bleeding on probing; CAL, clinical attachment loss; PI, Plaque Index; SC/RP, Scaling and root 

planing. Jepsen K [1] 

 

3. Prevention of treatment errors related to 

Orthodontic treatment 

In order to prevent the treatment errors 

described above, the following 

recommendations have been made for 

periodontally susceptible patients undergoing 

orthodontic treatment. [24, 47] 

As routine, prior to commencement of 

orthodontic treatment, patients have to be 

carefully examined for signs of periodontal 

disease, followed by individual oral hygiene 

instructions and dietary education.  

Orthodontic fixed appliances make 

maintenance of proper hygiene more difficult 

and have a major effect on the plaque and 
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bleeding indices documented, resulting in 

subsequent mild inflammation of the oral 

tissues. Professional check-up visits with a 

dental hygienist need to be performed every 3 

months and the time intervals between such 

visits should be decreased according to the 

individual needs of the patient.  

The orthodontist should be aware of early-onset 

periodontitis, which may not be present at 

initiation of orthodontic treatment but may 

develop in patients during or after the course of 

therapy. For such patients, a periodontist should 

be involved. 

Disease progression in patients with 

periodontitis depends on the extent and severity 

of the microbial biofilm challenge. Hence, to 

avoid increased tissue loss resulting from an 

unfavorable combination of periodontitis-

associated inflammation with orthodontically 

induced inflammation, periodontal disease 

needs to be under control before starting 

orthodontic treatment.  

During and after orthodontic tooth movements, 

stringent monitoring of all periodontal 

parameters, including biofilm control, must be 

performed because an increased microbial load 

as a result of plaque accumulation around 

orthodontic appliances can induce periodontal 

inflammation, which possibly may be followed 

by destruction of surrounding tissues during 

tooth movement, depending on the individual 

susceptibility of the patient.  

To maintain the status of a successfully treated 

periodontitis patient,[7] guidelines for 

periodontal care and follow-up during 

orthodontic treatment are shown and aim at 

achieving a plaque index of <20%, periodontal 

probing depths of <5 mm, and absence of 

bleeding on probing. [8,24,47] 

To detect initial signs of deterioration, the 

periodontal status must be closely monitored by 

the hygienist/periodontist on a three monthly 

basis and, in most patients, adjustment of oral 

hygiene tools becomes necessary. As routine, a 

complete periodontal examination should be 

performed every 6 months, and in the event of 

recurrent disease, both treatments need to be 

adjusted accordingly. 

Nonadherence to oral hygiene protocols 

requires a temporary halt of active tooth 

movements. In some patients, removal of 

appliances should be considered until all signs 

of periodontal disease are resolved. 

In general, procedures initiating tooth 

movements should not be performed until 

periodontal inflammation is controlled and the 

patient is able to perform personal meticulous 

oral hygiene measures. 

Based on a randomized clinical trial [48] and a 

systematic review,[49] as well as on expert 

opinion, the following expert consensus-based 

recommendation (R7.7) was given in the new 

EFP S3 level clinical practice guideline [11]: 

“We recommend that during orthodontic 

treatment the patient's periodontal status is 

closely monitored and managed, ideally at each 

orthodontic appointment. If signs of 

periodontitis recurrence are detected, active 

orthodontic treatment should be interrupted, 

and the affected teeth should be maintained 

passively, while rendering proper periodontal 

treatment and oral hygiene reinforcement. 

Once periodontal health/stability has been re-

established, orthodontic treatment can be re-

instituted. 

We recommend that after completion of 

orthodontic treatment, life-long supportive 

periodontal care and life-long orthodontic 

retention are provided tailored to the individual 

needs/risk profile of the patient.” 

Furthermore, to facilitate treatment planning 

and execution, and interdisciplinary 

cooperation between periodontists and 

orthodontists, a treatment algorithm has been 

developed [ 11]  

In summary, orthodontic treatment can be 

safely performed in successfully treated 

periodontitis patients with no detrimental 

effects on periodontal tissues. However, 

conducting orthodontic tooth movements in 

patients with undetected, untreated periodontitis 

and continuing orthodontic treatment despite 

periodontitis developing during treatment 
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should be viewed as treatment errors. Most 

importantly, to avoid these treatment errors, 

periodontal health and adequate oral hygiene 

must be assured 

prior to starting orthodontic treatment and 

constantly monitored throughout treatment. 

Failure to do so and failure to provide adequate 

supportive therapy should be viewed as 

treatment errors. 

 

3. Conclusion. 

In conclusion, the present review has identified 

several areas of concern, in which orthodontic 

therapy can have unwanted adverse effects on 

periodontal disease, but also areas with great 

potential for synergies between orthodontic and 

periodontal therapy. 

Altogether, these call for close consultation and 

offer excellent opportunities for cooperation 

between the two specialties for the benefit of 

patients affected by tooth malpositioning and 

periodontal or mucogingival problems. 

 

R E FE R E N C E S 

1. Jepsen K, Sculean A, Jepsen S. Complications and treatment errors involving periodontal tissues 

related to orthodontic therapy. Periodontology 2000, 2023, 92,1-24 

2. Caton JG, Armitage G, Berglundh T, et al. A new classification scheme for periodontal and 

peri-implant diseases and conditions –introduction and key changes from the 1999 

classification. J Clin Periodontol. 2018;45:S1-S8. 

3. Martin C, Celis B, Ambrosio N, Bollain J, Antonoglou GN, Figuero E. Effect of orthodontic 

therapy in periodontitis and non-periodontitis patients: a systematic review with meta-analysis. 

J Clin Periodontol. 2021;49:72-101. 

4. 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. 

5. Zasciurinskiene E, Lindsten R, Slotte C, Bjerklin K. Orthodontic treatment in periodontitis-

susceptible subjects: a systematic literature review. Clin Exp Dent Res. 2016;2:162-173. 

6. Papageorgiou SN, Antonoglou GN, Michelogiannakis D, Kakali L, Eliades T, Madianos P. 

Effect of periodontal-orthodontic treatment of teeth with pathological tooth flaring, drifting, and 

elongation in patients with severe periodontitis: a systematic review with 

1. meta-analysis. J Clin Periodontol. 2021;49:102-120. 

7. Chapple ILC, Mealey BL, Van Dyke TE, et al. Periodontal health and gingival diseases and 

conditions on an intact and a reduced periodontium: consensus report of Workgroup 1 of the 

2017 World Workshop on the classification of periodontal and peri-implant diseases and 

conditions. J Clin Periodontol. 2018;45:S68-S77. 

8. Sanz M, Herrera D, Kebschull M, et al. Treatment of stage I-III periodontitis-the EFP S3 level 

clinical practice guideline. J Clin Periodontol. 2020;47:4-60. 

9. Mucha JN. Orthodontic finishing: ten steps to success. APOS Trends Orthodontics. 2018;8:184-

199. 

10. Chung CH, Tadlock LP, Barone N, et al. Common errors observed at the American Board of 

Orthodontics clinical examination. Am J Orthod Dentofacial Orthop. 2017;152:139-142. 

11. Herrera D, Sanz M, Kebschull M, et al. Treatment of stage IV periodontitis: the EFP S3 level 

clinical practice guideline. J Clin Periodontol. 2022;49(suppl 24):4-71. 

12. Karkhanechi M, Chow D, Sipkin J, et al. Periodontal status of adult patients treated with fixed 

buccal appliances and removable aligners over one year of active orthodontic therapy. Angle 

Orthod. 2013;83:146-151. 

13. Ericsson I, Thilander B, Lindhe J, Okamoto H. The effect of orthodontic tilting movements on 

the periodontal tissues of infected and non-infected dentitions in dogs. J Clin Periodontol. 

1977;4:278-293. 

14. Wennstrom JL, Stokland BL, Nyman S, Thilander B. Periodontal tissue response to orthodontic 

movement of teeth with infrabony pockets. Am J Orthod Dentofacial Orthop. 1993;103:313-

319. 



Romanian Journal of Medical and Dental Education 

Vol. 12, No. 1, January-February 2023 

 

28 
 

15. Re S, Corrente G, Abundo R, Cardaropoli D. Orthodontic treatment in periodontally 

compromised patients: 12-year report. Int J Periodontics Restorative Dent. 2000;20:31-39. 

16. Gkantidis N, Christou P, Topouzelis N. The orthodontic-periodontic interrelationship in 

integrated treatment challenges: a systematic review. J Oral Rehabil. 2010;37:377-390. 

17. Cardaropoli D, Gaveglio L, Abou-Arraj RV. Orthodontic movement and periodontal bone 

defects: rationale, timing, and clinical implications. Semin Orthod. 2014;20:177-187. 

18. Sanz M, Martin C. Tooth movement in the periodontally compromised patient. In: Lindhe 

NPLJ, ed. Clinical Periodontology and Implant Dentistry. Vol 2. 6th ed. Wiley Blackwell; 

2015:1297-1324. 

19. Hirschfeld J, Reichardt E, Sharma P, et al. Interest in orthodontic tooth alignment in adult 

patients affected by periodontitis: a questionnaire-based cross-sectional pilot study. J 

Periodontol. 2019;90:957-965. 

2. Towfighi PP, Brunsvold MA, Storey AT, Arnold RM, Willman DE, McMahan CA. Pathologic 

migration of anterior teeth in patients with moderate to severe periodontitis. J Periodontol. 

1997;68:967-972. 

20. Cardaropoli D, Gaveglio L. The influence of orthodontic movement on periodontal tissues level. 

Semin Orthod. 2007;13:234-245. 

21. Eliasson LA, Hugoson A, Kurol J, Siwe H. The effects of orthodontic treatment on periodontal 

tissues in patients with reduced periodontal support. Eur J Orthod. 1982;4:1-9. 

22. Boyd RL, Leggott PJ, Quinn RS, Eakle WS, Chambers D. Periodontal implications of 

orthodontic treatment in adults with reduced or Normal periodontal tissues versus those of 

adolescents. Am J Orthod Dentofacial Orthop. 1989;96:191-198. 

23. Pini Prato GP, Chambrone L. Orthodontic treatment in periodontal patients: the use of 

periodontal gold standards to overcome the “grey zone”. J Periodontol. 2020;91:437-441. 

24. Papapanou PN, Sanz M, Buduneli N, et al. Periodontitis: consensus report of workgroup 2 of 

the 2017 world workshop on the classification of periodontal and Peri-implant diseases and 

conditions. J Periodontol. 2018;89:S173-S182.  

25. Zasciurinskiene E, Baseviciene N, Lindsten R, Slotte C, Jansson H, Bjerklin K. Orthodontic 

treatment simultaneous to or after periodontal cause-related treatment in periodontitis 

susceptible patients. Part I: clinical outcome. A randomized clinical trial. J Clin Periodontol. 

2018;45:213-224. 

26. Lang NP, Bartold PM. Periodontal health. J Clin Periodontol. 2018;45:S9-S16. 
27. Engelking G, Zachrisson BU. Effects of incisor repositioning on monkey periodontium after 

expansion through the cortical plate. Am J Orthod Dentofacial Orthop. 1982;82:23-32. 

28. Cardaropoli D, Re S, Corrente G, Abundo R. Intrusion of migrated incisors with infrabony 

defects in adult periodontal patients. Am J Orthod Dentofacial Orthop. 2001;120:671-675;  

29. Corrente G, Abundo RR, Cardaropoli D, Cardaropoli G. Orthodontic movement into Infrabony 

defects in patients with advanced periodontal disease: a clinical and radiological study. J 

Periodontol. 2003;73:1104-1109. 

30. Boyer S, Fontanel F, Danan M, Olivier M, Bouter D, Brion M. Severe periodontitis and 

orthodontics: evaluation of long-term results. Int Orthod. 2011;9:259-273. 

31. Ghezzi C, Silvestri M, Rasperini G. Orthodontic treatment of periodontally involved teeth after 

tissue regeneration. Int J Periodontics Restorative Dent. 2008;28:560-567. 

32. Roccuzzo M, Marchese S, Dalmasso P, Roccuzzo A. Periodontal regeneration and orthodontic 

treatment of severely periodontally compromised teeth: 10-year results of a prospective study. 

Int J Periodontics Restorative Dent. 2018;38:801-809. 

33. Cortellini P, Tonetti MS. Clinical concepts for regenerative therapy in intrabony defects. 

Periodontol 2000. 2000;2015(68):282-307. 

34. Badersten A, Nilveus R, Egelberg J. Effect of nonsurgical periodontal therapy. II. Severely 

advanced periodontitis. J Clin Periodontol. 1984;11:63-76. 

35. Brunsvold DMA. Pathologic tooth migration. J Periodontol. 2005;76:859-866. 

36. Nibali L, Koidou VP, Nieri M, Barbato L, Pagliaro U, Cairo F. Regenerative surgery versus 

access flap for the treatment of intra-bony periodontal defects: a systematic review and meta-

analysis. J Clin Periodontol. 2020;47(suppl 22):320-351. 



Romanian Journal of Medical and Dental Education 

Vol. 12, No. 1, January-February 2023 

 

29 
 

37. Jepsen K, Jaeger A, Jepsen S. Esthetic and functional rehabilitation of a severely compromised 

central incisor: an interdisciplinary approach. Int J Periodontics Restorative Dent. 2015;35: e35-

e43. 

38. Aimetti M, Garbo D, Ercoli E, Grigorie MM, Citterio F, Romano F. Long-term prognosis of 

severely compromised teeth following combined periodontal and orthodontic treatment: a 

retrospective study. Int J Periodontics Restorative Dent. 2020;40:95-102. 

39. Cardaropoli D, Re S, Manuzzi W, Gaveglio L, Cardaropoli G. Bio-Oss collagen and orthodontic 

movement for the treatment of infrabony defects in the esthetic zone. Int J Periodontics 

Restorative Dent. 2006;26:553-559. 

40. Ogihara S, Wang HL. Periodontal regeneration with or without limited orthodontics for the 

treatment of 2-or 3-wall infrabony defects. J Periodontol. 2010;81:1734-1742. 

41. Attia MS, Shoreibah EA, Ibrahim SA, Nassar HA. Regenerative therapy of osseous defects 

combined with orthodontic tooth movement. J Int Acad Periodontol. 2012;14:17-25. 

42. Ghezzi C, Viganò VM, Francinetti P, Zanotti G, Masiero S. Orthodontic treatment after induced 

periodontal regeneration in deep Infrabony defects. Clin Adv Periodontics. 2013;3:24-31. 

43. Tietmann C, Broseler F, Axelrad T, Jepsen K, Jepsen S. Regenerative periodontal surgery and 

orthodontic tooth movement in stage IV periodontitis: a retrospective practice-based cohort 

study. J Clin Periodontol. 2021;48:668-678. 

44. Jepsen K, Tietmann C, Kutschera E, et al. The effect of timing of orthodontic therapy on the 

outcomes of regenerative periodontal surgery in patients with stage IV periodontitis: a 

multicenter randomized trial. J Clin Periodontol. 2021;48:1282-1292. 

45. Kloukos D, Roccuzzo A, Stähli A, Sculean A, Katsaros C, Salvi G. Effect of combined 

periodontal and orthodontic treatment of tilted molars, and of teeth with intrabony and furcation 

defects in stage IV periodontitis patients. A systematic review. J Clin Periodontol. 2021;49:121-

148. 

46. Levin L, Einy S, Zigdon-Giladi H, Aizenbud D, Machtei EE. Guidelines for periodontal care 

and follow-up during orthodontic treatment in adolecents and young adults. J Appl Oral Sci. 

2012;20:399-403. 

47. Jiang C, Fan C, Yu X, et al. Comparison of the efficacy of different periodic periodontal scaling 

protocols for oral hygiene in adolescents with fixed orthodontic appliances: a prospective cohort 

study. Am J Orthod Dentofacial Orthop. 2021;159:435-442. 

48. Arn ML, Dritsas K, Pandis N, Kloukos D. The effects of fixed orthodontic retainers on 

periodontal health: a systematic review. Am J Orthod Dentofacial Orthop. 2020;157:156-164. 

e17. 

 

 


