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Evaluation of efficacy of the MBT 
appliance in expressing inbuilt tip and 
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ABSTRACT
Objectives: Several studies on faciolingual inclination have been published and a few statistical investigations have been performed 
with regard to the preadjusted edgewise appliances, but there is lack of studies which have evaluated the inbuilt characteristics of 
the MBT preadjusted appliance. This retrospective study was conducted to evaluate the effi cacy of the MBT appliance system in 
terms of expressing its inbuilt characteristics of tip and torque values. Materials and Methods: The study sample consisted of 30 
subjects who received full fi xed appliance treatment involving four 1st premolar extractions using the MBT appliance. Pretreatment 
and posttreatment study models of these subjects were measured for the tip and torque using Torque Angulation Device. Treatment 
changes were analyzed statistically and the posttreatment measurements were compared with the MBT prescription values. Results: 
The posttreatment angulation and inclination values when compared with MBT prescription a mean difference of ±2.1° for the 
tip and ±11.9° for torque. Tip was almost fully expressed in all teeth except for the maxillary 2nd premolar, 1st molar, mandibular 
canine, 2nd premolar, 1st and 2nd molar, where the discrepancy was more than 1°. Torque was under expressed in maxillary central 
incisor by 1.8°, 1st molar by 1.5° and 2nd molar by 11.9°. Torque was over expressed in maxillary lateral incisor by 2.1°, canine by 
2.4° and mandibular central and lateral incisor by 4.9° and 4.6°, canine by 4.8°. Torque was suffi ciently expressed in maxillary 
2nd premolar, 1st and 2nd molar and mandibular 2nd premolar, with a discrepancy between 0.5°. Conclusion: Tip was almost fully 
expressed in all teeth except for the maxillary-2nd premolar, 1st molar, mandibular- canine, 2nd premolar, fi rst and 2nd molar, where 
the discrepancy was only around 1°. Torque was suffi ciently expressed in maxillary-2nd premolar, 1st and 2nd molar and mandibular- 
2nd premolar, where the discrepancy was between 0° and 0.5°. Torque was under expressed in maxillary-central incisor, 1st molar 
and 2nd molar. Torque was over expressed in maxillary- lateral incisor, canine and mandibular-central, lateral incisor and canine. 
Deviation around the mean measurements was found for all the parameters in all teeth. Keeping in account of individual bracket 
positioning errors it would be fair to anticipate that MBT appliance would result in reasonably optimal tooth positioning at the 
end of the treatment without any manual archwire adjustments. Tip was comparatively better expressed when compared to torque.
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Introduction

Orthodontic treatment objectives can be stated as obtaining 
functional occlusion, esthetics and stability. One of the 
criteria for obtaining a functional occlusion is to have ideal 
axial inclinations of all teeth at the end of active treatment. 
The advent of sophisticated appliance and materials has 
helped to raise the standard of orthodontic treatment, and 
as a consequence achieving ideal occlusion has become 
a realistic aim.
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Over the years, clinicians have considered how bracket 
design can help achieve these objectives.[1] Andrews 
made extensive measurements on untreated excellent 
occlusions.[2] He determined the average tip and torque 
angles as well as in-out dimensions of the labial surface of 
each tooth relative to a fl at labial arch wire plane.

The MBT bracket system developed by McLaughlin, 
Bennett, and Trevisi is a third generation preadjusted 
edgewise appliance which introduced a range of 
improvements and specifi cation changes to overcome 
the clinical shortcomings of earlier preadjusted edgewise 
bracket systems.[3]

Estimating incisor inclination cephalometrically by 
reference lines Nasion to A point (NA) and Nasion to B point 
(NB) makes it diffi cult for the orthodontist to correlate axial 
inclination data to the torque prescription of the bracket. 
Hence, it is important to evaluate the relationship between 
cephalometrically assessed incisor inclination and torque 
values.[4] Precise measurements of crown angulation and 
inclination are crucial for the manufacturing of brackets. 
Only one study until date has used the Torque Angulation 
device (TAD), which measured the crown angulation and 
inclination in precise and objective fashion.[5]

Several studies on faciolingual inclinations have been 
published and a few statistical investigations have been 
performed with regard to the preadjusted edgewise 
appliances, but there is lack of studies which have 
evaluated the built-in characteristics of the MBT preadjusted 
appliance.

The main objective of the present retrospective study is 
to evaluate the effi cacy of MBT preadjusted appliance in 
terms of achieving the optimal expression of its inbuilt 
characteristics of tip and torque values using TAD.

Materials and Methods

The sample for the study consisted of 30 subjects who 
received full fi xed appliance treatment in the Department 
of Orthodontics and Dentofacial Orthopedics, Yenepoya 
Dental College, Yenepoya University; Mangalore using the 
MBT preadjusted edgewise appliance system.[6]

The inclusion criteria were as follows:
• Angle’s Class I malocclusion with bimaxillary protrusion
• An average mandibular plane angle as defi ned by 

McNamara’s mandibular plane angle (Gonion-Menton 
to Frankfurt horizontal plane) of 22° ± 4°

• Cases treated with four 1st premolar extractions
• Cases treated by MBT appliance prescription.

Method of Measurement
The study model was attached to an adjustable surveying 
table. The horizontal occlusal line (HOL) of each model 
was set to be parallel to the Bracket Positioning Device 
(BPD) granite platform [Figure 1]. The HOL represents an 
imaginary line connecting the right and left mid-crown 
molar points and the average of the clinical mid-crown 
points of the right and left central incisors. The three points 
on each model were set to be parallel to the BPD platform 
by adjusting the surveying table unit on BPD by keeping 
it in reference to the “Bracket Attachment Jaws” of the 
BPD. The surveying table is locked when it is confi rmed 
that the HOL is achieved and transferred back to the TAD 
platform [Figure 2].[5]

The crown angulations were measured according to the 
concept of Andrews. The long axis of the clinical crown 
(LACC) was drawn on the labial surface of the clinical 
crowns of every tooth except 3rd molars [Figure 3]. The 
midpoint of the clinical crown (LA point) was marked on 
the long axis of the clinical crown of each tooth. The LA 
point was constructed by bisecting the height of the clinical 
crown (add 1.0 mm of the gingival sulcus) on the long axis 
of the clinical crown.[5] The HOL was used as the occlusal 
plane The surveying table with a model was transferred to 
the TAD granite base. The survey base with a model was 
then offered up to the blade’ of the TAD at the same time as 
adjusting the fi ne height adjustment screw. The blade was 
set to lie along the LACC by adjusting the fi ne angulation 
adjustment knob, which was located at the center of the 
mechanism. The crown angulation was read from digital 
screen on TAD [Figure 3]; the positive or negative value 
could be adjusted by a micro switch located on the back 
of the TAD, according to which side of the arch was being 
worked on.

Figure 1: Setting of horizontal occlusal plane using Bracket Positioning 
Device
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The crown inclination was recorded by moving torque fi ne 
adjustment knob until the middle of the blade was located 
well with the LA point and also the curvature of the blade 
had a “best fi t” to the vestibular surface of the tooth being 
measured. The crown inclination measurement displayed 
on the digital screen [Figure 3] was then recorded.

Each study model was measured twice by starting at tooth 
17 or tooth 37 and working around to tooth 27 or tooth 
47 for the fi rst measurement, and then recommencing for 
the second measurement.

Measurements were recorded for the below mentioned 
parameters on the pretreatment and the posttreatment study 
models of 30 study models.
1. Tip or crown angulation.
2. Torque or crown inclination.

Measurements were recorded for the maxillary and 
mandibular central incisors, lateral incisors, canines, 2nd 
premolars, 1st molars and 2nd molars as the sample consisted 
of cases which had their 1st premolars extracted as a part 
of the treatment.

Measurements recorded for the pretreatment models were 
designated as T1 and those recorded for the posttreatment 
models were designated as T2.

Radiographic Measurement
Pretreatment and posttreatment lateral cephalograms 
and orthopantomograms were used for the purpose 
of measurement. The cephalograms are evaluated 
for inclination of the upper and lower incisor. The 
orthopantomograms are evaluated for angulation of the 
upper and lower incisor.[4]

• Upper incisor inclination was evaluated by connecting 
long axis of incisor and NA line, the angle formed is 

taken as reading. Similarly, the long axis of lower incisor 
and NB line.

• Upper and lower incisor angulations are evaluated by 
connecting long axis of incisor and midline, the angle 
formed is taken as reading.

Statistical Analysis
All the statistical analyses were performed using Statistical 
Product and Service Solutions (SPSS Version 11) software.

Results are expressed as mean ± standard deviation and 
95% confi dence intervals (CIs) wherever necessary. 95% 
CIs were calculated as mean ± 2 standard error and 
represent the population mean.

Treatment changes were analyzed using paired t-test. An 
unpaired t-test was used to compare with tip, torque, and 
in-out values from Andrews’ original study.[6] P ≤ 0.05 was 
considered to be signifi cant.

Results
• The pre and post treatment comparison values of 

angulation of the upper 2nd premolar, 1st and 2nd molar, 
lower central and lateral incisor showed statistically 
very high signifi cance and high signifi cance was noted 
with lower 1st and 2nd molar, whereas signifi cant 
changes was noted with upper central and lateral 
incisor and no signifi cant changes was noted with 
upper canine, lower canine, and 2nd premolar [Table 1 
and Graph 1].

• The pre and post treatment comparison values of 
inclination of the upper lateral incisor, lower central 
and lateral incisor and canine showed statistically very 
high signifi cance and high signifi cance was noted with 
upper central incisor and 2nd premolar, whereas no 
signifi cant changes was noted with upper canine, 1st 
and 2nd molar, lower 2nd premolar and 1st and 2nd molar 
[Table 2 and Graph 2].

Figure 2: Torque Angulation Device with adjustable surveyor base

Figure 3: Adjusting the Torque Angulation Device arm for the best fi t 
on to the long axis of clinical crown line
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• The post treatment angulation and inclination values 
when compared with MBT values showed a mean 

difference of which was ±2.1° for the tip and ±11.9° 
for torque [Table 3 and Graph 3].

Table 1: Comparison of pretreatment (T1) and posƩ reatment (T2) angulaƟ on values

Arch Tooth no T1 T2 95% confi dence interval 
of the diff erence

T1-T2 T value P value Signifi cance

Mean SD T2 SD Lower Upper

Upper 1 6.113 3.0553 4.787 1.4760 0.013 2.640 1.327 2.066 0.048 NS

2 7.863 3.8912 7.8367 1.8474 −1.780 1.860 0.040 0.045 0.964 NS

3 7.327 5.5192 7.187 2.6921 −2.241 2.521 0.140 0.120 0.905 NS

5 5.650 4.1694 1.503 1.3371 2.557 5.737 4.147 5.334 0.00 VHS

6 8.427 3.447 3.677 1.9179 3.078 6.422 4.750 6.422 0.00 VHS

7 7.570 3.7364 4.400 1.5461 1.705 4.635 3.170 4.635 0.00 VHS

Lower 1 3.39 2.952 0.810 0.5815 1.420 3.740 2.580 4.584 0.00 VHS

2 3.72 2.885 1.02 0.5886 1.549 3.857 2.703 4.790 0.00 VHS

3 5.26 3.526 4.34 2.6481 −0.616 2.449 0.917 1.223 0.231 NS

5 4.14 5.081 3.66 2.1701 −1.660 2.613 0.477 0.456 0.652 NS

6 6.47 4.1794 3.68 3.1084 1.077 4.516 2.797 3.327 0.002 HS

7 6.18 7.3576 4.03 2.2469 −0.428 4.741 2.157 1.707 0.099 HS
SD: Standard deviation, VHS: Very highly signifi cant, NS: Not signifi cant, HS: Highly signifi cant

Graph 1: Comparison of pretreatment and posttreatment angulation values

Table 2: Comparison of pretreatment (T1) and posƩ reatment (T2) inclinaƟ on values

Arch Tooth no T1 T2 95% confi dence interval 
of the diff erence

T1-T2 T value P value Signifi cance

Mean SD Mean SD Lower Upper

Upper 1 20.17 6.107 14.51 8.511 1.991 9.333 5.662 3.159 0.004 HS

2 17.98 6.997 132.01 3.646 3.436 8.497 5.967 4.823 0.00 VHS

3 3.78 8.162 1.93 5.844 −2.054 5.754 1.850 0.969 0.340 NS

5 −11.31 6.792 −6.77 6.349 −7.572 −1.518 −4.545 −3.076 0.005 HS

6 −14.02 10.10 −13.03 7.574 −5.018 3.045 −0.987 −0.501 0.620 NS

7 −15.16 9.225 −12.89 9.567 −7.250 2.696 −2.227 −0.936 0.357 NS

Lower 1 12.28 6.688 1.14 3.084 10.673 16.180 13.427 9.973 0.00 VHS

2 11.10 6.042 −1.40 3.581 9.986 15.014 12.500 10.170 0.00 VHS

3 3.52 8.869 −5.5 6.584 5.659 12.501 9.080 5.429 0.00 VHS

5 −13.52 15.36 −17.4 7.841 −2.677 10.605 3.964 1.225 0.231 NS

6 −15.22 20.94 −23.15 7.427 −1.016 16.876 7.930 1.813 0.080 NS

7 −18.72 20.65 −22.50 14.79 −5.186 12.753 3.783 0.863 0.395 NS
SD: Standard deviation, VHS: Very highly signifi cant, NS: Not signifi cant, HS: Highly signifi cant

Graph 2: Comparison of pretreatment and posttreatment inclination values
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• The difference of radiographic measurements and cast 
measurements showed a very high signifi cance in lower 
incisor for the tip and torque but was not signifi cant in 
upper incisor [Table 4 and Graph 4].

Discussion

MBT appliance system is the latest of such preadjusted 
appliances which introduced a range of improvements 
and specification changes to overcome the clinical 
shortcomings of the earlier systems.[3]

Tip or Crown Angulation
In normal occlusion, this is seen as a distal inclination of 
the gingival portion of each crown i.e., positive tip.[7] This 
was the fi nding in the present study where all teeth at 
the posttreatment stage showed a positive tip. Regarding 
individual teeth, maxillary 2nd premolar, 1st and 2nd molar, 
mandibular central and lateral incisor showed statistically 
very high signifi cant changes in tip during treatment. Tip 
measurements for maxillary 2nd premolar showed a mean 
decrease of 4.14°, 1st molar showed 4.75°, 2nd molar 
showed 3.17°, mandibular central incisor showed 2.58° 
and lateral incisor showed 2.7° during the treatment 
[Table 1].

According to the proponents of the MBT system, with light 
continuous force mechanics, tip can be well controlled and 
are fully and rapidly expressed in clinical use.[3] Present 
study posttreatment tip values point to similar fi ndings:

In the maxillary arch, the MBT tip values for none of the 
teeth fall in the 95% confi dence limits. MBT tip of 0° for 
maxillary 2nd premolar is only slightly less than the lower 
limit of 95% confi dence limits for this tooth (1.77-1.37°) 
[Table 1].Ta
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Graph 3: Comparison of posttreatment angulation (tip) and inclination 
(torque) values with MBT values
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In the mandibular arch, MBT tip values for 1st and 2nd 
molars (2°), fall between the 95% CIs of the posttreatment 
measurements in the present study (0.85-2.43° and 
1.50-2.71°, respectively). MBT tip of 2° for mandibular 2nd 
premolars is only slightly less than the lower limit of 95% 
confi dence limits for this tooth (−1.37-2.28°) [Table 1].

In the maxillary arch, tip measurements for central incisor, 
canine, 2nd premolar, 1st and 2nd molars showed statistically 
signifi cant difference from MBT tip measurements, except 
for maxillary lateral incisor. In the mandibular arch, 
tip measurements for all the teeth showed statistically 
signifi cant difference from MBT tip values [Table 3].

Torque or Crown Inclination
The present study sample consisted of cases with bi-
maxillary dentoalveolar protrusion whose treatment 
involved four 1st premolar extractions. Posttreatment 
occlusion showed a considerable reduction in torque 
of upper anteriors 5.66°, 5.96° and 1.98°, respectively 
as well as lower anteriors 13.42°, 12.5° and 9.08°, 
respectively after treatment [Table 2] which was statistically 
signifi cant, indicating an expected progress toward the 
treatment goals.

The treatment changes for maxillary as well as mandibular 
2nd premolars and 1st molars were statistically nonsignifi cant.

In the present study, MBT torque values[4] for all the teeth 
in maxillary and mandibular arch fall between the 95% CIs 
of the posttreatment measurements [Table 2].

Problems with expression of torque values built into 
the appliance may be due to two mechanical reasons. 
First, area of torque application is small and depends 
on the twist effect of a relatively small wire, compared 
with the bulk of the tooth. Second, in order to slide 
teeth we use 0.19” × 0.25” steel wires in 0.22 slot 
reason being that a full thickness wire prevents sliding. 
This 0.19” × 0.25” stainless steel wires have a “slop” 
or “play” of about 10°, depending on the tolerances 
in the bracket and wire manufacturing and the amount 
of wire edge “rounding.”[3]

The maxillary lateral incisors torque value (10°) is only 
slightly higher than the upper limit of the 95% CIs for 
this measurement (1.14-3.05°) and when compared to 
MBT torque value (7.83° ± 1.83°), the posttreatment 
measurement is signifi cantly higher [Table 1].

Though full torque built into the appliance was not 
expressed, yet maxillary incisors showed posttreatment 
torque closer to MBT values. This might be attributed to 
the effectiveness of the appliance, but the pretreatment 
high torque measurements of these teeth might as well be 
responsible for adequate posttreatment torque.

High pretreatment torque measurements might also be 
responsible for positive posttreatment torque of mandibular 
incisors. Several reasons being;

Increase in labio-lingual inclination of mandibular incisors 
may also occur during leveling of the curve of spee and 
elimination of lower incisor crowding.[1] The labio-lingual 
inclination of lower incisors has been found to decrease 
as the mandibular plane angle increases and vice versa,[8] 
which demonstrates that different norms need to be used, 
depending on the underlying skeletal patterns.[3] The 
present study included only the subjects with an average 
mandibular plane angle to eliminate the effect of this 
variable.

Table 4: Comparison of radiographic pre and posƩ reatment Ɵ p and torque values with TAD measurements

Tooth Radiographic measurements (A) Cast measurements (B) Diff erence 
between A and B

Signifi cance

T1 mean T2 mean T1-T2 T1 mean T2 mean T1-T2 Tip Torque Tip Torque

Tip Torque Tip Torque Tip Torque Tip Torque Tip Torque Tip Torque

Upper incisor 6.63 30.16 4.43 24.36 2.2 5.8 5.8 18.56 4.72 15.97 1.08 2.59 1.1 3.21 NS NS

Lower incisor 2.73 31.46 0.76 23.83 1.96 7.63 3.99 10.73 0.73 −0.92 3.25 9.81 −1.2 −2.18 VHS VHS
NS: Not signifi cant, VHS: Very highly signifi cant, TAD: Torque Angulation Device

Graph 4: Comparison of radiographic pre and posttreatment tip and 
torque values with Torque Angulation Device measurements
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In the upper arch, there was no much signifi cant difference 
from MBT torque values in the following teeth; maxillary 
central and lateral incisors, 2nd premolar, 1st and 2nd 
molar. In the lower arch mean posttreatment torque 
measurements of the tooth 2nd premolar and 1st molar 
showed no much difference from MBT torque values 
[Table 3].

Despite the fact that the full amount of torque built 
into the MBT appliance was not expressed, but were 
significantly higher than Andrews’ values for these 
teeth. While designing the MBT bracket system, it was 
considered necessary to build extra torque into the 
important incisor and molar regions in order to meet 
clinical goals.

Summary and Conclusions

Pretreatment and posttreatment study models of 30 
subjects who received full fi xed appliance treatment 
involving four 1st premolar extractions using the MBT 
appliance system were measured for the tip and torque 
values using TAD. Treatment changes were analyzed 
statistically and the posttreatment measurements were 
compared with the MBT prescription values for the above 
mentioned parameters.

The results indicated that the inbuilt tip was almost fully 
expressed in all teeth except for the maxillary-2nd premolar, 
1st molar, mandibular-canine, mandibular 2nd premolar, 
mandibular 1st and 2nd molar where the discrepancy was 
only around 1°.

Torque was sufficiently expressed in maxillary-2nd 
premolar, fi rst and 2nd molar and mandibular-2nd premolar, 
with a discrepancy between 0° and 0.5°. Torque was 
under expressed in maxillary-central incisor by 1.8°, 1st 
molar by 1.5° and 2nd molar by 11.9°. Torque was over 
expressed in maxillary-lateral incisor by 2.1°, canine by 
2.4° and mandibular-central and lateral incisor by 4.9° 
and 4.6°, canine by 4.8°.

Deviation around the mean measurements was found for all 
the parameters in all teeth. Keeping in account of individual 
bracket positioning errors it would be fair to anticipate 
that MBT appliance would result in reasonably optimal 
tooth positioning at the end of the treatment without any 
manual archwire adjustments. Tip was comparatively better 
expressed when compared with torque.
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