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 A panoramic radiograph is still used to evaluate mesiodistal angulation and 

tooth asymmetry after orthodontic treatment. This study aims to compare 

the differences in asymmetry and mesiodistal angulation of anterior teeth 

after orthodontic treatment using standard Edgewise and Straightwire Roth 

Techniques. This study was an ex post facto cross-sectional study, using 60 

samples (30 samples of standard Edgewise and 30 samples of Straightwire 

Roth) of panoramic radiographs after orthodontic treatment by measuring 

mesiodistal angulation in anterior teeth. Each panoramic radiograph was 

scanned with EPSON L360 scanner and the mesiodistal angulation was 

measured by using the CorelDRAW 2020. Mesiodistal angulation was 

analyzed by using Independent T-test. The result of the Independent T-test 

showed no significant difference in mesiodistal angulation on the right and 

the left side anterior teeth, both on the standard Edgewise and Straightwire 

Roth technique (p>0.05). The statistic of the Independent T-test showed no 

significant difference in mesiodistal angulation of the anterior teeth 

between standard Edgewise and Straightwire Roth techniques (p>0.5). In 

conclusion, mesiodistal angulations on the right and the left side of anterior 

teeth were symmetric after orthodontic treatment using standard Edgewise 

and Straightwire Roth techniques. There was no significant difference in 

asymmetry and mesiodistal angulation of anterior teeth between standard 

Edgewise and Straightwire Roth techniques. 

 

 

 

   

 

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

International License. 

 

 

1. INTRODUCTION 

The goals of orthodontic treatment are correction of malocclusion, improving the masticatory function, and 

aesthetics smile. Fixed orthodontic treatment used an archwire as an active component and a bracket as a 

passive component to move the teeth [10]. Edgewise and Straightwire Roth appliances are still in use today 

[3]. In 1928, Angle developed a fixed orthodontic appliance known as the Edgewise appliance. The Edgewise 

technique of orthodontic treatment used a standard Edgewise bracket double points contact with a horizontal 
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slot and rectangular form. Standard Edgewise bracket is a bracket prescription without preadjusted design 

which means there are no inclination, angulation, and torque in the bracket slot3. The position of the teeth, 

both the inclination, angulation, and torque, were settled at the finishing stage by orthodontics bends such as 

first-order, second-order, or third-order bends [3], [8]. 

 

In 1972, Andrews developed the Straightwire technique with pre-adjusted prescriptions that already had the 

inclination, angulation, or tip and torque specifications6. The differences of wire, type of bracket used on each 

technique create different finishing stages of treatment, therefore it is expected to result in different 

mesiodistal angulation7. At the finishing stage, the ability of each operator is one of the important factors in 

determining mesiodistal angulation of the anterior teeth whether it is symmetric or not. Evaluation of tooth 

axis angulation is important at the end of orthodontic treatment. One of the orthodontic treatment goals is to 

achieve Andrews’s six keys of occlusion [8]. The American Board of Orthodontics still recommends the 

panoramic radiograph to evaluate the mesiodistal angulation of teeth to reduce the position and angulation of 

the potential root that are still not parallel or in contact with each other after orthodontic treatment. The 

majority of orthodontists still focus on the position and angulation of the crown. They assumed, roots position 

rarely caused aesthetic or functional problems because they were not visible. Unfortunately, proper and 

parallel roots position in the alveolar bone can reduce the number of relapses after orthodontic treatment. 

Panoramic radiographs were still possible to accurately measure the mesiodistal angulation of teeth and can 

be used as inexpensive alternative radiography besides the 3D CBCT radiography [1], [5], [9]. 

 

The goals of orthodontic treatment are achieving functional occlusion, stability, and aesthetics. The aesthetic 

function is determined by the facial profile, buccolingual inclination, and mesiodistal angulation of the 

anterior teeth. Evaluation of tooth angulation is important especially in the anterior teeth because the anterior 

teeth are the teeth with the longest crowns that have a considerable effect on the appearance and aesthetics. 

Aesthetics smile is influenced by the mesiodistal angulation of the right and left anterior tooth whether it is 

symmetric or not [5], [9]. 

 

The normal angulation of the anterior tooth axis and the symmetrical angulation of anterior teeth will improve 

the aesthetic appearance while smiling. Over angulated anterior teeth require more space in the anterior 

perimeter arch. Parallel and symmetrical angulation of the anterior tooth axis also improves the stability of 

orthodontic treatment [2], [7], [9]. 

 

The standard Edgewise and Straightwire Roth technique has different appliance construction such as the type 

of brackets, archwire, and mechanical therapy therefore evaluation of the asymmetry and mesiodistal 

angulation needs to be carried out on each treatment. Measurement of anterior tooth asymmetry angulation is 

not commonly performed in the final treatment results, however, it is important for further research on the 

comparison between standard Edgewise and Straightwire Roth technique on the asymmetry and of 

mesiodistal angulation of the anterior teeth. 

 

2. Material and methods 

This research was ex post facto research with a cross-sectional research design. The subjects were patients 

who had been treated with Edgewise and Straightwire Roth techniques by students class of 2011-2016 of the 

Orthodontic Specialist Program, Faculty of Dentistry, Universitas Gadjah Mada with the following criteria: 

a) 18-35 years; b) Class I malocclusion bimaxillary protrusion and/or bidental proclination d) The cases with 

the extraction of four the first premolars. Based on these inclusion criteria and preliminary survey, 30 subjects 

after finishing orthodontic treatment using the Edgewise technique and 30 subjects using the Straightwire 

Roth technique were obtained. The research has been ethically approved by the Health Research Ethics 

https://www.teikyomedicaljournal.com/
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Commission (KEPK), Faculty of Dentistry, Universitas Gadjah Mada. 

 

Sixty panoramic radiographs after treatment were scanned with the ÒEPSON L360 scanner. The scan results 

were measured using the CorelDRAW 2020 software application. The data were normally distributed and 

homogeneous. The asymmetry mesiodistal angulation between the right and left anterior teeth was tested by 

Independent T-test. The difference of the anterior teeth asymmetry angulation between the Edgewise 

technique and the Straightwire Roth technique was tested by the U Mann-Whitney test. The difference of the 

anterior teeth mesiodistal angulation between Edgewise and the Straightwire Roth technique was tested by 

Independent T-test with the confidence level 95% (α = 0.05) using SPSS version 24.0. 

 

3. Results 

The Comparison of mesiodistal angulation of the anterior teeth treated by using Standard Edgewise and 

Straightwire Roth technique can be seen in the graph in Figure 1. The results of the Independent T-test, which 

measured the asymmetry of the mesiodistal angulation of anterior teeth as a treatment result by using the 

Edgewise and Straightwire Roth, can be seen in Tables 1 and 2. Mesiodistal angulation of the right and left 

anterior teeth in all groups of central incisors, lateral incisors, maxillary canines, and mandibular canines 

showed a significant value of p>0.05. This result showed that there is no significant difference in mesiodistal 

angulation between the right and left anterior teeth. Therefore it can be said that the mesiodistal angulation 

of the right and left anterior teeth was symmetric both using standard Edgewise and Straightwire Roth 

techniques. 

 

 
Figure 1. The mean and standard deviation of the mesiodistal angulation of the anterior teeth between two 

techniques 

 

The comparison of the mesiodistal angulation asymmetry between Edgewise and Straightwire Roth can be 

seen in Table 3. The results of the U Mann-Whitney test (table 3) showed that there was no significant 

difference in the mesiodistal angulation asymmetry of the anterior teeth between standard Edgewise and 

Straightwire Roth. The result is no significant difference in the mesiodistal angulation of the anterior teeth 

between the results of treatment using standard Edgewise and Straightwire Roth techniques. 

 

Table 1. The results of the Independent T-test of anterior teeth angulation asymmetry in the Edgewise 
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technique 

  

Side 

(Mean ± SD) p-value 

Right Left 

Upper Central incisors 4,110  1,586 3,869  1,262 0,517 

Lateral incisors 5,154  2,089 4,499  1,584 0,177 

Canine 5,184  1,898 4,377  1,745 0,092 

Lower Central incisors 4,695  2,014 4,011  2,215 0,216 

Lateral incisors 5,405  2,833 5,354  2,590 0,943 

Canine 5,285  2,748 5,260  2,526 0,971 

 

Table 2. The results of the Independent T-test of anterior teeth angulation asymmetry in the Straightwire 

Roth technique 

  

Side 

(Mean ± SD) p-value 

Right Left 

Upper Central incisors 3,932  1,910 3,567  1,644 0,423 

Lateral incisors 4,896  1,844 4,836  2,073 0,906 

Canine 4,188  1,972 4,973  2,128 0,144 

Lower Central incisors 4,385  2,166 4,072  2,006 0,563 

Lateral incisors 5,642  2,348 5,297  2,643 0,595 

Canine 5,721  2,853 5,266  2,932 0,545 

 

Table 3. Mesiodistal angulation asymmetry (right-left side difference) between the two techniques 

 

Angulation 

difference 

(right-left side) 

Techniques 

(Mean ± SD) p-value 

Edgewise Straightwire Roth 

Upper Central insicors 1,713 ± 1,224 1,684 ± 1,523 0,525 

Lateral incisors 2,693 ± 2,191 1,632 ± 1,343 0,240 

Canine 1,956 ± 1,523 1,628 ± 1,648 0,119 

Lower Central incisors 1,675 ± 1,499 1,276 ± 1,387 0,051 

Lateral incisors 2,517 ± 1,899 1,712 ± 1,763 0,237 

Canine 1,718 ±1,327 1,584 ±1,465 0,506 

 

Table 4. The Independent T-test results on mesiodistal angulation of the anterior teeth between the 

Edgewise and Straightwire Roth techniques 

Tooth 

Element 

  T-test for equality of Means 

Edgewise Straightwire Mean 

difference 
p value 

11 4,110  1,586 3,932  1,910 0,178 0,691 

21 3,869  1,262 3,567  1,644 0,302 0,428 

12 5,154  2,089 4,896  1,844 0,257 0,615 

22 4,499  1,584 4,836  2,073 -0,337 0,482 

13 5,184  1,898 4,188  1,972 0,995 0,051 

23 4,377  1,745 4,973  2,128 -0,596 0,241 

41 4,695  2,014 4,385  2,166 0,310 0,568 

31 4,011  2,215 4,072  2,006 -0,060 0,912 

42 5,405  2,833 5,642  2,348 -0,236 0,726 

32 5,354  2,590 5,297  2,643 0,573 0,933 

43 5,285  2,748 5,721  2,853 -0,435 0,549 

33 5,260  2,526 5,266  2,932 -0,005 0,994 
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4. Discussion 

This study has been conducted by comparing the tooth asymmetry and mesiodistal angulation of anterior teeth 

after orthodontic treatment using standard Edgewise and Straightwire Roth techniques. The statistical results 

of the Independent T-Test test showed no significant difference in the mesiodistal angulation of the right and 

left anterior teeth. Therefore it can be stated that the mesiodistal angulation of the anterior tooth axis was 

symmetric, in both treatments using the standard Edgewise and straightwire Roth technique. 

 

Correction of the mesiodistal angulation after orthodontic treatment can be accomplished by several methods. 

It can be corrected by using artistic loops or the artistic positioning wire bending of the arc wire on the 

standard Edgewise technique at the finishing and detailing stages [8], [9]. 

 

An artistic positioning wire bending, applied to the rectangular archwire in the standard Edgewise technique, 

helps the teeth position angulated mesially in a parallel position. "Beauty bends" or artistic wire bends are 

placed on the incisor teeth to shape the slope and control the mesiodistal angulation of the anterior teeth, 

especially in the Edgewise technique. "Gable bends" are used in the area of the canines and premolars to 

control tipping, where tooth extraction is most common, and canine tipping is a problem that should be 

corrected in the later and final stages of treatment. The wire bending is necessary during orthodontic treatment 

using the Edgewise technique to achieve the ideal position of the anterior teeth [3], [6], [8]. 

 

Andrew created a pre-adjusted bracket to achieve a consistently aligned gear position according to the tilt, 

angulation, and torsion design of the straightwire bracket. There are two important factors in the treatment of 

the straightwire technique. First is each bracket requires a compound contoured basis where the angulation 

will be appropriate for each tooth mesiodistally and occlusogingival if the bracket is positioned in the center 

of the clinical crown. The second factor is if the rectangular or rectangular archwire is adjusted to its largest 

size and positioned along the center of the clinical crown in each slot of the pre-adjusted bracket. These two 

factors if done properly will create a consistent alignment of the tooth position and mesiodistal tilt in the 

anterior teeth [2], [6]. 

 

The requirement for the finishing stage in the Straightwire Roth technique is using rectangular stainless steel 

archwire. Adjustment of the rectangular wire to the large size will be automatically positioned in the anterior 

teeth on both sides according to the mesiodistal angulation designed on the Straightwire Roth bracket. 

Correction of the mesiodistal angulation of the teeth at the end of orthodontic treatment can be done by several 

methods. Artistic loops or the artistic positioning wire bending on the archwire is being used in the Edgewise 

technique, while the Straightwire technique already has angulation prescription [6], [9]. 

 

Mesiodistal angulation of the teeth should be evaluated at the end of treatment because it is associated with 

the possibility of relapse, especially in extraction cases with anterior crowding. The result of this study 

showed that the average mesiodistal angulation in the Edgewise technique was 4.110 for the central incisor, 

5.1540 for the lateral incisor, and 5.1840 for the maxillary canine. Measured mesiodistal angulation using the 

3D CBCT method with the average mesiodistal angulation of the maxillary anterior teeth were 30 for central 

incisors, 30 for lateral incisors, and 50 for maxillary canines. Mesiodistal angulation of the crown and root 

were divided into three segments. The results of this study revealed that there was no significant difference 

in the crown mesiodistal angulation of the central incisors, lateral incisors, and maxillary canines between 

Edgewise and Straightwire technique [7]. 

 

The mesiodistal angulation value is still acceptable. It has not exceeded the normal mesiodistal angulation for 

anterior teeth according to Andrew and has not exceeded the Straightwire Roth bracket angulation 
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prescription. The amount of mesiodistal angulation of anterior teeth as the treatment results of straightwire 

technique depends on the position of the bracket attached to the clinical crown and the use of a large 

rectangular archwire in the finishing stage. In addition, mesiodistal angulation of anterior teeth before 

treatment also determines the mesiodistal angulation of teeth after treatment [2], [6]. 

 

The results of this research can be stated that at the end of orthodontic treatment both using the standard 

Edgewise technique and Straightwire Roth resulted in symmetric mesiodistal angulation of the anterior teeth. 

The results of treatment using the standard Edgewise and the Straightwire Roth technique has normal 

mesiodistal angulation, therefore, in clinical practice, the use of both standard Edgewise and Straightwire 

Roth are recommended in orthodontic treatment to obtain normal mesiodistal angulation of the anterior teeth.  

 

5. Conclusion 

Mesiodistal angulation of the anterior teeth is symmetric either using standard Edgewise or the Straightwire 

Roth technique. There was no significant difference in the asymmetry and mesiodistal angulation of the 

anterior teeth between the standard Edgewise and Straightwire Roth techniques. 
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