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 ABSTRACT  

Aligners, American board of 
orthodontics grading system, 

non-extraction orthodontic 

cases. 

 As the demand and interest toward the clear aligner system continue to 

grow, questions regarding the efficacy of the system remain. Nowadays, 

published data include little clinical research on the effectiveness and 

efficacy of clear aligners. Previous literature primarily included case 

reports or descriptions of the product, making it difficult to objectively 

characterize the efficacy of clear aligner systems. This study aimed to 

assess the treatment outcomes of clear aligners in non-extraction 

orthodontic cases. This study was carried out upon 7 patients indicated for 

non-extraction orthodontic treatment with an age ranging from 20 to 40 

years old, selected from the outpatient orthodontic clinic, Faculty of 

Dentistry, Suez Canal University. The assessment was made by using the 

American board of orthodontics grading system for measuring 

alignment/rotation, marginal ridges, bucco-lingual inclination, overjet, 

occlusal contacts, occlusal relationships, interproximal contacts and root 

angulation using the ABO measuring gauge, cast and panorama. The 

resulted data revealed that there was a statistically significant difference 

between before and after treatment values of alignment/rotation, 

buccolingual inclination, overjet, interproximal contacts and root 

angulation of teeth, while there was no significant difference between 

before and after treatment values in marginal ridges, occlusal contacts and 

occlusal relationship. Based on the results of this study, it was concluded 

that: The use of clear aligners for treatment of class I non-extraction 

orthodontic cases was efficient and had clinically accepted treatment 

outcomes as mostly, all the measured variables improved after treatment 

according to the ABO assessment. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

As the demand for and interest in the clear aligner system grows, issues about the system's efficacy persist. 

Clinical research on the effectiveness and efficacy of clear aligners is currently lacking in published data. 

Previous research has mostly consisted of case studies or product descriptions, making it impossible to 

objectively quantify the efficacy of clear aligner systems [1]. 
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Keeping in mind that the anticipated software models do not precisely represent the patient's tooth position. 

When compared to actual clinically attained tooth position, anticipated software overestimates. 

Overcorrection must be integrated into the treatment planning step as well as the execution of the expected 

final outcome [2], [3]. 

 

However, both clear aligners and braces were effective in treating malocclusion, with equivalent total gains. 

Clear aligners provided an advantage in segmenting tooth movement and reducing treatment time. While 

braces were more effective in achieving great improvement, producing adequate occlusal contacts, controlling 

teeth torque, and increasing transverse width and retention. As a result, when making treatment decisions, 

doctors should evaluate the properties of these two orthodontic appliances [4]. 

 

The American Board of Orthodontics' objective grading system (ABO OGS) was utilised to improve clinical 

proficiency and care quality. Not only was it required to simplify the grading system's format for easier 

chairside documentation, but it was also necessary for comparing pre- and post-treatment assessments [5]. 

 

In a study, key important parameters for an accurate diagnosis and optimal treatment planning of finishing 

were objectively analysed. The alignment, marginal ridges, buccolingual inclination, overjet, occlusal 

contacts, occlusal relationships, interproximal contacts, and root angulation criteria of the ABO "Objective 

Grading System" (OGS) were all examined. The goal of this study was to see if this approach of evaluation 

is truly practical and useful in clinical practise. A total of 15 people (7 males and 8 females) were studied 

retrospectively, with ages ranging from 8.5 to 55 years. The OGS was used to examine both pre-treatment 

and post-treatment criteria, and measurements were taken using the particular instrument as defined by the 

ABO. For OGS scores, descriptive statistics were used. In addition, the changes between pre-treatment and 

post-treatment ratings were examined. Except for occlusal contacts, all of the ABO OGS criteria improved 

after treatment. The application of this technique before and after therapy can assist physicians in assessing 

treatment challenges, setting goals, and achieving a goal finish for patients [6]. 

 

To see if a practitioner can use direct visual inspection instead of quantifying specific features to accurately 

apply the American Board of Orthodontics Objective Grading System. A total of 30 cases were chosen at 

random, with upper and lower study casts and panoramic radiographs taken before and after therapy. The 

cases were assessed and graded using a standardised measuring gauge in accordance with the American Board 

of Orthodontics' protocol (ABO). Individual attributes were assessed by visual inspection six weeks later 

when the records were re-examined (VI). There were no significant differences in ABO gauge and VI scores 

before and after treatment. Visual inspection can accurately assess occlusal features established by the ABO 

Objective Grading System, according to this study [7]. 

 

A thorough examination of the treatment effects of the Invisalign system found no scientific evidence to 

support any therapeutic indications or restrictions for Invisalign therapy. The American Board of 

Orthodontics' Model Grading System (MGS) was used to evaluate Invisalign treatment outcomes in mild to 

moderate malocclusions. An orthodontic private practice in Buffalo, New York found a total of 425 Invisalign 

cases. Only 119 of the 425 cases matched the requirements for inclusion. Thirty-one of the 119 instances had 

a complete set of records both before and after treatment. The MGS of the American Board of Orthodontics 

was used to evaluate the pre- and post-treatment models. In all categories, comparing pre- and post-treatment 

MGS results. Invisalign treatment improved tooth alignment and buccolingual inclination in mild to severe 

malocclusions, but it had a negative impact on posterior occlusal contacts and occlusal relationships [8]. 

 

1.1 Aim of the study 
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The goal of this study was to see how clear aligners worked in non-extraction orthodontic cases. 

 

2. Material and methods 

This study was conducted on seven patients who were referred for non-extraction orthodontic treatment and 

ranged in age from 20 to 40 years old, and were chosen from the outpatient orthodontic clinic at Suez Canal 

University's Faculty of Dentistry. The Ethical Research Committee of the Faculty of Dentistry, Suez Canal 

University, granted ethical approval for the study protocol (number 112/2018). Each patient had a 

comprehensive case history obtained, after which they were assessed to see if they met the study's inclusion 

criteria. They were orthodontically diagnosed, and pre-treatment records were taken, which included upper 

and lower alginate impressions poured as a record cast, extra and intraoral pictures, panoramic, and 

cephalometric x-rays. A second impression of the patient was obtained with rubber base impression material 

to serve as the pre-operative model that was scanned. 

 

Models were manufactured according to the treatment plan, and aligners were constructed on the printed 

models. Patients received their aligners in the order specified in the treatment plan, and instructions were 

given to those who were receiving treatment. The aligners are required to be worn for at least 22 hours every 

day. Each pair of aligners was worn for about two weeks, in the order specified in the treatment plan. 

 

Follow-up visits were scheduled to examine the treatment's progress and ensure the patients' compliance. 

 

All patients' post-treatment records were obtained, and treatment outcomes were evaluated in order to 

determine the efficacy of clear aligners in the treatment of such situations. 

 

The ABO measuring gauge, cast, and panorama were used to measure alignment/rotation, marginal ridges, 

bucco-lingual inclination, overjet, occlusal contacts, occlusal relationships, interproximal contacts, and root 

angulation using the American Board of orthodontics grading system before and after treatment as in studies 

(5,6,7,8) mentioned before. 

 

3. Results 

The resulted data considering the efficacy of clear aligners treatment reveal that there was a statistically 

significant difference between before and after treatment values of alignment/rotation, buccolingual 

inclination, overjet, interproximal contacts and root angulation of teeth, while there was no significant 

difference between before and after treatment values in marginal ridges, occlusal contacts and occlusal 

relationship. 

 

Table 1: showing assessment of treatment with clear aligners by displaying the measurements before and 

after treatment. 

Assessment of treatment 

with clear aligners 

Before and after 

measurements 

Mean SD Paired T-

test 

P-value 

Alignment/Rotation Before 9.71 4.07 6.31 <0.001** 

After  0.00 0.00 

Marginal ridges Before 3.43 1.62 2.25 0.07ns 

After  2.29 1.11 
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Buccolingual inclination Before 4.29 1.60 2.465 0.04* 

After 3.00 1.41 

Overjet Before 4.00 2.77 3.19 0.020** 

After 0.86 1.46 

Occlusal contacts Before 3.00 3.65 0.57 0.59 ns 

After 2.29 2.21 

Occlusal relationship Before 0.83 1.33 1.536 0.185ns 

After 0.00 0.00 

Interproximal contacts Before 2.86 1.56 
1.00 0.036** 

After 0.00 0.00 

Root angulation Before 5.29 3.99 3.00 0.020** 

After 0.57 0.79 

Total Before 33.29 6.90 9.00 <0.001** 

After 9.00 3.27 

**; significant difference between before and after at P-value≤0.05 

ns; non-significant difference between before and after at P-value≤0.05 

SD: standard deviation 

 

4. Discussion 

When compared to traditional fixed orthodontic tools, clear aligners have become a new choice for individuals 

who require orthodontic treatment because of their aesthetic look, convenience of use, and healthier oral 

hygiene offering. For these reasons, the demand for transparent aligners has grown in recent years, and 

practitioners have begun to experiment with using them to treat a variety of orthodontic patients. 

 

Alignment/rotation, marginal ridges, buccolingual inclination, occlusal relationships, occlusal contacts, 

overjet, interproximal contacts, and root angulation are the eight criteria used by the ABO grading system to 

score dental castings and panoramic radiographs [9]. After therapy, ABO alignment/rotation scores improved 

dramatically in the current study. Similarly, in certain studies [8], [10], [11], participants' ratings improved 

following treatment. While several research [12], [13] claimed that clear aligners made rotation movement 

harder, this was not the case. 

 

There was a substantial difference between pre and post records when it came to the ABO scores of 

buccolingual inclination. This was in agreement with certain research [8], [13], but not with others [11], [12], 

which claimed that there was no improvement in buccolingual inclination ABO scores. 

 

Overjet ABO scores demonstrated a substantial difference in pre and post records. According to a study, this 

is correct [8]. This contrasted with earlier studies [10], [11] that found no improvement in the overjet ABO 

scores. There was a substantial difference in ABO scores of interproximal contacts between pre and post 

records. This was supported by certain research [8], [10], [11] that found that clear aligner treatment improved 

interproximal contacts ABO scores. 
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After therapy, the ABO scores of root angulation showed a considerable improvement. This was supported 

by a research [11], which found it to be improved after treatment with clear aligners. 

 

The ABO scores of marginal ridges did not improve significantly following treatment in this study. This was 

supported by research [10]. Other studies, however, contradicted this. After treatment with clear aligners, the 

ABO scores of occlusal relationship and occlusal contacts did not improve significantly. This was supported 

by certain studies [8], [10], [11] that found no improvement in both ABO scores after treatment with clear 

aligners. 

 

The discrepancy between the current study's findings and those of earlier research could be attributable to a 

variation in sample size or the gender of the treated patient. This could also be related to the type of software 

utilized in the treatment plan, as the current study employed 3shape orthoanalyzer software, but some of the 

earlier investigations [8], [12] used clincheck software. It could also be related to the fact that the treated 

patients are of different ages or races. This could possibly be related to the difference in malocclusion treated 

in the study [10], which focused on class II malocclusion patients against class I malocclusion patients in the 

current study. 

 

In terms of total ABO scores, the current study found that following treatment with clear aligners, there was 

a substantial improvement compared to before treatment. Some people agreed with this previous studies [8], 

[10], [11], [13]. 

 

5. Conclusion 

This study's findings led to the following conclusions: 

According to the ABO assessment, the use of clear aligners for treatment of class I non-extraction orthodontic 

patients was effective and had clinically recognized treatment outcomes, as mostly all of the measured 

variables improved following treatment. 
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