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INTRODUCTION 

The study of orthodontics focuses on the identification, 

avoidance, and treatment of dental problems like 

misaligned teeth, misaligned jaws, and problems with the 

mastication process. Because thermoformed splints are 

more comfortable and aesthetically pleasing than 

conventional fixed orthodontic equipment, the use of 

aligner therapy has increased in recent years. The term 

"clear aligner therapy" (CAT) covers a broad range of 

dental appliances with varying mechanisms of action, 

building techniques, and suitability for different 

malocclusion therapies. At the end of the 1990s, the 

company align technology (Santa Clara, CA, USA) 

developed the Invisalign® system, and clear aligners first 

became popular there. Starting in 2001, they spread to 

Italy and other European nations.1 Since then, there has 

been an exponential rise in interest in and adoption of this 

therapeutic alternative to conventional multibracket 

orthodontic therapy, taking into account the demands and 
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aesthetic preferences of orthodontic patients. 2-4 Nearly 20 

years later, there are numerous brands of aligners 

available commercially throughout the world (nearly 20 

just in Italy), and their prescriptions, applications, and 

fundamental characteristics have changed.6,7 The 

materials used to produce the aligners on the market 

nowadays vary in terms of thickness and construction. 

Clear aligners have developed into a key aesthetic 

alternative in orthodontic treatment as a result of the 

rising demand for orthodontic treatment among adult 

patients. While many varieties use clear thermoformed 

plastic aligners to cover some or all of the teeth, there are 

other important and substantial distinctions that affect 

each kind of aligner’s capacity to handle a variety of 

orthodontic issues.8 The purpose of this review article is 

to discuss the benefits, drawbacks, and results of using 

clear aligners in orthodontics. 

LITERATURE RESEARCH 

The database used the medical subject headings (MeSH) 

and a combination of all related titles to do a review 

article search on May 15, 2023, in the PubMed, Medline, 

and Cochrane databases as well as the Wiley online 

library. The reference lists of the previously mentioned 

studies were used as a starting point for a manual search 

for publications through Google Scholar in order to avoid 

missing any different studies. In studies that explored the 

uses, restrictions, and results of clear aligners in 

orthodontics, we looked for useful information, date, 

participant age, language, and publication kind were all 

free. 

DISCUSSION 

Most patients can benefit from using clear aligners, which 

have been indicated to be successful. On the basis of the 

most recent evaluation, this critical appraisal, however, 

advises that transparent aligners should only be used in 

certain situations. 

Indications 

Treatment options include lateral and/or antero-posterior 

expansion, minimal interproximal tooth reduction, or 

extraction of a lower incisor for issues with slightly 

crowded and misaligned areas (1-5 mm).9 Additionally, 

clear aligners can be used to correct spacing issues (1-5 

mm). The overbite can be treated by incisor intrusion and 

advancement in cases of class II, division 2 malocclusions 

accompanied by a deep bite. Clear aligners may also be 

used for the treatment of narrow arches that can be 

expanded without tilting the teeth. Clear aligners can also 

be used to address cases of relapse following fixed 

orthodontic treatment, small rotations, flaring, 

distalization, and closure of space after the extraction of a 

lower incisor.9 

 

Factors consideration 

Success with Invisalign therapy depends heavily on 

patient compliance. At least 20 hours per day should be 

spent wearing the aligners.10 Successful clear aligner 

therapy necessitates extensive clinical knowledge of 

various orthodontic techniques, accurate diagnosis and 

treatment planning, and a solid understanding of 

biomechanics. In any event, fixed appliances will likely 

be required to straighten the teeth if they tip more than 5 

degrees during space closure. If the tipping is greater than 

10 degrees, the dentist should either use full fixed 

appliances to complete the therapy or add a fixed 

appliance section to straighten the tipping teeth. Nelson 

recently listed a number of aligner software benefits that 

were distilled from a meeting. The set-up can be used for 

diagnosis and treatment planning, evaluating the need for 

IPR, expansion, extraction, distalisation, or proclination, 

as well as verifying that the technician has performed 

modifications, using a consultation device to show 

treatment limits to the patient, verifying that the aligner is 

tracking, evaluating anchorage with the superimposition 

or surgical simulation tools and staging, addressing the 

patient’s chief concern (anterior tooth alignment) at the 

beginning of the series, and applying simultaneous 

movements to reduce the overall number of aligners.10 

Treatment outcomes 

Individual malocclusion characteristics and overall 

combined malocclusion correction can be taken into 

account when evaluating treatment outcomes. The 

evidence had a moderate risk of bias when it came to 

certain malocclusion traits. The anterior crowding is 

corrected using aligners. In non-extraction circumstances, 

they are successful in achieving tipping movements.11-13 

According to several studies, aligners are less predictable 

and effective at controlling physiological tooth 

movement, especially at extraction sites.14-18 Aligner 

therapy appears to achieve efficient (2.25 mm) maxillary 

molar distalization, without significant molar tipping or 

extrusion, with minimal impact on vertical skeletal 

relations.18,19 Aligners do not appear to be clinically 

effective in their rotational correction and demonstrate 

low predictability of response for canines and premolars 

(39%), while incisors achieve a better response rate 

(60%).18 Strategies that have been suggested to improve 

the rotational efficiency of aligners include the use of 

attachments (>15°), interproximal reduction, and 

reducing the aligner staging to 1.5° per aligner.14 Aligners 

do not appear to be clinically effective in achieving 

maxillary incisor extrusion and should therefore be 

avoided in anterior open bite correction, where this is 

deemed to be the treatment mechanic of choice. In 

contrast, aligners appear to be equally effective at 

achieving mild degrees of maxillary incisor intrusion as 

continuous fixed arch mechanics.20 Aligners could be an 

effective tool for producing arch expansion, being more 

effective in the premolar region and less effective in the 

canine and second molar areas. Predictability appears to 



Najjar HE et al. Int J Community Med Public Health. 2023 Jul;10(7):2604-2608 

                                 International Journal of Community Medicine and Public Health | July 2023 | Vol 10 | Issue 7    Page 2606 

be reasonable for expansive movement.21 With respect to 

open bite correction, a recent study compared fixed 

appliances and clear aligner therapy in correcting the 

anterior open bite and controlling the vertical dimension 

in adult patients with hyper divergent skeletal patterns.22 

The authors reported that anterior open bite correction 

and changes in the mandibular plane angle, associated 

with the use of clear aligners and fixed appliances, did not 

demonstrate any statistically significant differences in 

adult hyperdivergent patients. In terms of overall 

malocclusion correction, the present evidence base would 

lead us to recommend that, when compared to fixed 

appliance therapy, aligners perform equally well in mild, 

non-extraction cases.17 However, they should be used 

with greater care in the treatment of more difficult 

malocclusions, requiring extraction therapy, due to their 

reported inherent difficulties in achieving torque control, 

optimal root approximation, and contact point 

relations.14,16 The evidence base for these 

recommendations is at low to moderate risk of bias. 

Treatment duration 

The available evidence would lead us to suggest that in 

terms of optimal treatment duration for mild 

malocclusions, treated on a non-extraction basis, aligner 

therapy results in clinically significant shorter treatment 

duration (range: 3-6 months) compared to conventional 

fixed appliance treatment and could be the appliance of 

choice.8 The evidence base for this recommendation is at 

moderate risk of bias. For more severe malocclusions, 

particularly those requiring premolar extractions, 

conventional fixed appliance therapy results in shorter 

treatment durations and would be the system of choice.15 

The evidence base for this recommendation is at low risk 

of bias. 

Chair-side clinical time 

There is moderate quality evidence to suggest that aligner 

therapy is more clinically time efficient as a result of 

fewer follow-up appointments, less emergency 

appointment time (7 min), and less chair-side adjustment 

time (93.4 min).8 

Post orthodontic treatment stability of clear aligners 

Stability is one of the key topics to go over with clear 

aligners, as it is with all types of orthodontic treatment.23 

One study used the objective grading system of the 

American board of orthodontics to analyse the post-

retention stability outcomes of cases treated with clear 

aligners and fixed orthodontic appliances. There were no 

fixed retainers employed; only detachable thermoplastic 

retainers were used for retention. Both groups' overall 

alignment relapsed three years following the retention 

period, although the maxillary anterior levelling in the 

fixed appliance group seemed stable whereas it relapsed 

in the Invisalign group.23 

Limitations for the study can be as follows- 

Effects of clear aligners on periodontal status and oral 

health 

As more individuals started utilising transparent aligners, 

the research found that this treatment had detrimental 

periodontal effects.24,25 The use of clear aligners also 

enhances periodontal health by decreasing plaque levels, 

gingival inflammation, bleeding upon probing, and 

pocket depth.24,26 Fixed equipment and wires make it 

difficult to control plaque and have harmful effects on 

periodontal tissues, making orthodontic therapy a risk 

factor for periodontal diseases.27 However, Han et al 

study discovered that with careful oral hygiene education 

and consistent plaque management, patients treated with 

fixed equipment and transparent aligners both 

demonstrated equivalent gingival and plaque indices.24 

Root resorption and clear aligners 

One of the main issues with orthodontic treatment is root 

resorption, which is known to be exacerbated by fixed 

appliances by applying too much pressure at the apical 

level, which can lead to external apical root 

resorption.28,29 Nevertheless, only a few studies have 

examined the impact of thermoplastic aligners on root 

resorption. Aligners may potentially result in root 

resorption at the conclusion of orthodontic therapy, 

according to a thorough analysis from 2017 that could 

only include three studies.30 The prevalence and severity 

are lessened, nonetheless, when compared to stationary 

equipment. According to a different study.6 The 

frequency of root resorption brought on by aligners is 

comparable to that brought on by mild orthodontic 

pressure. This situation is explained by the root structure 

and the great extent of movement shown by the incisors.30 

The fact that existing clinical studies are based on data 

obtained from various time periods and thus combine 

treatments carried out in accordance with various aligner 

protocols or are based on outdated protocols may be a 

potential limitation of the current investigation. 

Compliance is the most important.10 The orthodontist 

must depend on the patient's drive and reliability to get 

the desired outcomes because the aligners are not fixed. 

Prior to employing this appliance for treatment, all 

permanent teeth must be fully erupted. Basal orthopaedic 

change cannot yet be incorporated through this appliance 

system. Major restorative work should be finished before 

treatment begins since it is impossible to change the 

surface architecture of the teeth during therapy because 

doing so will affect how well the aligners fit. Lastly, it is 

not possible for the dentist to accurately determine how 

the teeth relate to the basal bone, the lips, or other soft 

tissues of the head using Invisalign scanning, as it is 

unable to visualize the hard and soft tissues of the skull.  
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CONCLUSION 

For many people who desire to straighten their teeth and 

enhance their bite, clear aligners are a common and 

popular orthodontic treatment choice. They can straighten 

teeth without the agony and inconvenience of 

conventional braces because they are practically 

undetectable and detachable. A variety of dental 

abnormalities, such as crowding, spacing, over- or 

underbite, cross-bite, open bite, and mild to moderate 

orthodontic issues, can be treated using clear aligners. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Meier B, Wiemer KB, Miethke RR. Invisalign--

patient profiling. Analysis of a prospective survey. J 

Orofacial Orthopedics. 2003;64(5):352-8. 

2. Cardoso PC, Espinosa DG, Mecenas P, Flores-Mir C, 

Normando D. Pain level between clear aligners and 

fixed appliances: a systematic review. Progress 

Orthodontics. 2020;21(1):3. 

3. Jiang Q, Li J, Mei L. Periodontal health during 

orthodontic treatment with clear aligners and fixed 

appliances: A meta-analysis. J Am Dent Assoc. 

2018;149(8):712-20. 

4. Zhang B, Huang X, Huo S. Effect of clear aligners 

on oral health-related quality of life: A systematic 

review. Orthodontics Craniofacial Res. 

2020;23(4):363-70. 

5. Tamer İ, Öztaş E, Marşan G. Orthodontic Treatment 

with Clear Aligners and The Scientific Reality 

Behind Their Marketing: A Literature Review. 

Turkish J Orthodontics. 2019;32(4):241-6. 

6. Zheng M, Liu R, Ni Z, Yu Z. Efficiency, 

effectiveness and treatment stability of clear aligners: 

A systematic review and meta-analysis. Orthodont 

And Craniofacial Res. 2017;20(3):127-33. 

7. Rossini G, Parrini S, Castroflorio T, Deregibus A, 

Debernardi CL. Efficacy of clear aligners in 

controlling orthodontic tooth movement: a systematic 

review. Angle Orthodontist. 2015;85(5):881-9. 

8. Buschang PH, Shaw SG, Ross M, Crosby D, 

Campbell PM. Comparative time efficiency of 

aligner therapy and conventional edgewise braces. 

Angle Orthodontist. 2014;84(3):391-6. 

9. Shetty S, Shaikh N. Clear aligner therapy-A review. J 

Dental Specialities. 2021;9:46-52. 

10. Varshini GN, Kannan MS. Clear aligner therapy- a 

review. Eur J Molecular  Clin Med.   

2020;7(4):1689-93. 

11. Clements KM, Bollen AM, Huang G, King G, Hujoel 

P, Ma T. Activation time and material stiffness of 

sequential removable orthodontic appliances. Part 2: 

Dental improvements. Am J Orthodontics 

Dentofacial Orthop. 2003;124(5):502-8. 

12. Kassas W, Al-Jewair T, Preston CB, Tabbaa S. 

Assessment of Invisalign treatment outcomes using 

the ABO Model Grading System. J World Federation 

Orthodontists. 2013;2:e61-4. 

13. Krieger E, Seiferth J, Marinello I. Invisalign® 

treatment in the anterior region: were the predicted 

tooth movements achieved? J Orofacial Orthopedics. 

2012;73(5):365-76. 

14. Djeu G, Shelton C, Maganzini A. Outcome 

assessment of Invisalign and traditional orthodontic 

treatment compared with the American Board of 

Orthodontics objective grading system. Am J 

Orthodontics Dentofacial Orthop.    

2005;128(3):292-8. 

15. Li W, Wang S, Zhang Y. The effectiveness of the 

Invisalign appliance in extraction cases using the the 

ABO model grading system: a multicenter 

randomized controlled trial. Int J Clin Experim Med. 

2015;8(5):8276-82. 

16. Grünheid T, Gaalaas S, Hamdan H, Larson BE. 

Effect of clear aligner therapy on the buccolingual 

inclination of mandibular canines and the intercanine 

distance. Angle Orthodontist. 2016;86(1):10-16. 

17. Gu J, Tang JS, Skulski B. Evaluation of Invisalign 

treatment effectiveness and efficiency compared with 

conventional fixed appliances using the Peer 

Assessment Rating index. Am J Orthodontics 

Dentofacial Orthop. 2017;151(2):259-66. 

18. Simon M, Keilig L, Schwarze J, Jung BA, Bourauel 

C. Treatment outcome and efficacy of an aligner 

technique-regarding incisor torque, premolar 

derotation and molar distalization. BMC Oral Health. 

2014;14(1):68. 

19. Ravera S, Castroflorio T, Garino F, Daher S, Cugliari 

G, Deregibus A. Maxillary molar distalization with 

aligners in adult patients: a multicenter retrospective 

study. Progress Orthodontics. 2016;17:12. 

20. Kravitz ND, Kusnoto B, BeGole E, Obrez A, Agran 

B. How well does Invisalign work? A prospective 

clinical study evaluating the efficacy of tooth 

movement with Invisalign. Am J Orthodontics 

Dentofacial Orthop. 2009;135(1):27-35. 

21. Morales-Burruezo I, Gandía-Franco JL, Cobo J, 

Vela-Hernández A, Bellot-Arcís C. Arch expansion 

with the Invisalign system: Efficacy and 

predictability. PLoS One. 2020;15(12):e0242979. 

22. Garnett BS, Mahood K, Nguyen M. Cephalometric 

comparison of adult anterior open bite treatment 

using clear aligners and fixed appliances. Angle 

Orthodontist. 2019;89(1):3-9. 

23. Kuncio D, Maganzini A, Shelton C, Freeman K. 

Invisalign and traditional orthodontic treatment 

postretention outcomes compared using the 

American Board of Orthodontics objective grading 

system. Angle Orthodontist. 2007;77(5):864-9. 

24. Han JY. A comparative study of combined 

periodontal and orthodontic treatment with fixed 

appliances and clear aligners in patients with 

periodontitis. J Periodontal Implant Sci. 

2015;45(6):193-204. 



Najjar HE et al. Int J Community Med Public Health. 2023 Jul;10(7):2604-2608 

                                 International Journal of Community Medicine and Public Health | July 2023 | Vol 10 | Issue 7    Page 2608 

25. Abbate GM, Caria MP, Montanari P. Periodontal 

health in teenagers treated with removable aligners 

and fixed orthodontic appliances. J Orofacial Orthop. 

2015;76(3):240-50. 

26. Karkhanechi M, Chow D, Sipkin J. Periodontal status 

of adult patients treated with fixed buccal appliances 

and removable aligners over one year of active 

orthodontic therapy. Angle Orthodontist. 

2013;83(1):146-51. 

27. Türkkahraman H, Sayin MO, Bozkurt FY, Yetkin Z, 

Kaya S, Onal S. Archwire ligation techniques, 

microbial colonization, and periodontal status in 

orthodontically treated patients. Angle Orthodontist. 

2005;75(2):231-6. 

28. Tieu LD, Saltaji H, Normando D, Flores-Mir C. 

Radiologically determined orthodontically induced 

external apical root resorption in incisors after non-

surgical orthodontic treatment of class II division 1 

malocclusion: a systematic review. Progress 

Orthodontics. 2014;15(1):48. 

29. Roscoe MG, Meira JB, Cattaneo PM. Association of 

orthodontic force system and root resorption: A 

systematic review. Am J Orthodontics Dentofacial 

Orthop. 2015;147(5):610-26. 

30. Gay G, Ravera S, Castroflorio T. Root resorption 

during orthodontic treatment with Invisalign®: a 

radiometric study. Progress Orthodontics. 

2017;18(1):12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Najjar HE, Alangary MA, 

Radwan AN, Alshehri MO, Alzahrani AH, Himdi 

AT, Alturkestani MA et al. Indications, limitations, 

and outcomes of clear aligners in orthodontic 

treatment. Int J Community Med Public Health 

2023;10:2604-8. 


