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INTRODUCTION

In the mechanotherapy of malocclusion, it is necessary to use the torquing auxiliary
in many cases. In the 16 years since Dr. Begg first introduced his technique, there has
been only a limited number of writings concerning the technique, particularly pertaining
to force delivered by the Begg torquing auxiliary. Lingual root torque, in the Begg
technique, had been achieved by means of an auxiliary arch wire containing = vertical
spurs which are torqued lingually in the end of the second stage and the third stage of
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the treatment. The torquing auxiliary is perhaps the most important mechanism in this.
system. This auxiliary provides the energy to move the maxillary anterior teeth from
their extreme lingual inclination to the desired labio-axial inclination in the finishing stage
of appliance therapy. Despite the critical importance of the forces applied by this wire to
the success of treatment, the wire. is usually fashioned in one certain way for most
patients, with some modifications for the individual style of the operator.

The author tried to determine how the force magnitude generated by these auxiliaries
changes upon (1) the diameter of the circle to which < the torquing auxiliary is bent
before it is opened and engaged in the brackets, (2) the'angle which the spurs make with
the plane of the vauxiliar_v at rest. ' ‘ '

EXPERIMENTAL PROCEDURE

All ‘experimental procedures involve the
measuring of forces delivered by torquing
auxiliary under varying conditions in the
Begg light wire technique, _ '

The single set of measurements was made
by pinning in a Begg torquing auxiliary on a
Dentiform Typodont which had previously
been equipped with orthodontic attachments
on all teeth (Fig. ‘1).. _

Six torquing auxiliaries with spurs of 4 mm,
long were fashioned using 0.016 inch Elgiloy

round wire. These six straight pieces of
auxiliaries were ciassified by their inclination Fig.1 Prepared dentiform for this study.
of spurs in two groups: ' : ' k
1) three circular. auxiliaries with spurs oriented in the same plane as the circle of the
wire. T : . .

2) three circular auxiliaries with spurs oriented at a 45 degree angle to the  plane in

which the circle of the wire lay. o ’

Each of the three identical wires in each of the two groups was varied so that their
circles were of three different diameter: 10, 15, and 20 mm. (Fig. 2). ’

All torquing auxiliaries were heat-treated at 950°F. for 15 minutes to reduce residual
stress in furnace. ‘ ;

Torquing auxiliary was pinned into the maxillary central and lateral brackets, with
the distal sections of the wire running through the canine brackets and into the molar
tubes. The apical ends of the four anterior teeth were allowed to move freely by the
removal of anterior portion of dentiform so that the only point of attachment was at. the
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bracket stot. A piece of floss silk was attached ta
the apical end of eaeh of the four anterior teeth
at 15mm. from the bracket slot. Each of the
threads was pulled out radially so that the tooth

was in a position of a certain static eguilibrium
Spur : 45 degree O degree

diameter: 20 min . 20 m and the tension exerted on ‘the thread in this
' - position was measured with a Dontrix gauge.

C) In the experiment, as one of its objectives,
a5* the author tried to correlate the amount of forces
1smm applied to each tooth with pcsitional changes in
longitudinal axis of the tooth as the root rotated

73 . around the main arch wire. To 'establish the

position of the teeth during their changes of in-
/ clination, 0.011 inch Elgiloy round wires were
Fig.2 Schema of various size and angle attached to the lingual surfaces of the crown of
of torquing auxiliaries. : each tooth. The range of measurement extended

. from 70 to 120 degree to the occlusal plane.
The 120 degree limit represented the way the teeth would appear before lingual root
torquing auxiliary was applied. And the 70 degree limit represented the other extreme

after lingual root torduing auxiliary was applied. This range is considerably greater than
that which would be encountered clinically. Sum of incisor widths was 31.5mm. and
the inter-premolar width was decided as 38.5mm. distance.

RESULTS AND DISCUSSION

The purpose of this experiment was to learn how the fdrces prbduced by a Begg
torquing auxiliary are altered by changes in the construction of the torquing auxiliary
itself, ' ,

In several changes of the construction of the arch wire, the length of the spur is limited
by the amount of exposed crown from gingival margin to the bracket siot. Therefore,
the force changes produced by the variation of length of spurs are clincally negligible. It
Wwas not easy to acquire the amount of crown necessary to place a long torquing spur
for reduction in force. The torquing auxiliaries were divided into three groups with
respect to their diameters: 10, 15, and 20 mm.

It was found that, all other conditions being equal, the smaller diameter configurat—
ions produced considerably greater force ; however, the changes in foree were not in reverse
proportion to the change in diameter, as described by the fact that the 10 mm. circular
.auxiliaries were not twice as strong as-the 20 mm. auxiliaries. It was affected the
magnitude of the moment produced at each tooth mc]matxon that changed in the angles
of the torquing spurs on the plane of the auxiliary at rest. ‘
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Table 1. The force values with the variations of the diameter and the spur angle
of torquing auxiliary.

Teeth CENTRAL INCISORS LATERAL INCISORS
Inclination
Wire of tooth 70° 80° 90° 100° 110° 120° 70°f 80° 90° 1:00° 110° 120°
20 mm. 0° 11.7502{2. 120z{2. 5002|3. 1202(3. 5002{3. 850z|1. 67022, 00022. 3502{3. 0002{3. 3002{3. 700z
45° (0,351 (0. 757 {1,251 (1. 78 712,371 (2. 751 {0. 251710, 67 (1. 12 (1,50 #7 (1. 87 7 {2. 25 1
15 mm. 0° [2.507[2.757|3.10/7|3.371|3. 751 4. 121 |2. 251 |2.50 1 |3.00 7 3. 12 |3. 50 7 4. 00 7
45° (1.50712. 4212, 7517 {3,251|3.621 4,00 {1.37 1 {1.957 (2. 127 12.751 3. 20 7 (3. 62
10 mm. 0° (2,87 |3.2517|3.50 1 3. 85"‘ 4.25114.62 112,751 (3.121 (3.351# 3. 751 14. 121714, 50
45° 11.80 7 (2. 50 7 2.87"}3. 621 13,751 (4.12 11,551 (2. 257 (2. 751 13.121 {3,507 |3.85#
Degree Degree
120 T 120+
110 4 110}
100 100 ¢
90 4 80}
80 80
/ ~— Central incisor
7 ---- Lateral incisor
70 | ——
o1l 70} Central incisor
~----- Lateral incisor
o 2 3 4 ounce (o} ' 2 3 4 ounce

Fig.3 Force increments of measurements

for 20 mm. auxiliary circle and
45 degree spurs of 0.016 inch light wire..

Fig.4 Force increments of measurements
~for 20 mm. auxiliary circle and 0
degree spurs of 0.016 inch light wire.

The greatest moments produced at each increment of tooth inclination were associated
with those auxiliaries that had spurs which lay in the same plane as the circle. The
auxiliaries with spurs at a 45 degree angle than at a 0 degree angle to the circle produced
less force. This seemed to indicate that the maximum force occurs when the spurs are

in the same plane~as the circle.
Changing the angle of the spurs to the plane of the auxiliary affects two different

characteristics:
1) the amount of force produced at each tooth inclination,

2) the constancy of force variation through the range of activation.
But the smaller the circle diameter is, the more difficult to engage in the brackets.
1t is difficult to bend the torquing auxiliary so that each spur is at the_exact required
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Fig.5 Force increments of measurements Fig.6 Force increments of measurements
for 15 mm. auxiliary circle and for 15mm. auxiliary circle and
45 degree spurs of 0.016 inch light wire. 0 degree spurs of 0.016 inch light wire
Degree 'z()oe?fOO
120 [
1
[
-—— Central incisor ..
110} weene Lateral incisor / 110} — Centraol incisor
'/ -=--- ‘Lateral incisor
100 } ' ool
90} 80}
80 } 80 |
10} ;s 70} /i
) 2 3 4 ounce o ) 2 3 4 ounce
Fig.8 Force increments of measurements
for 20 mm. auxiliary circle and 45
degree spurs of 0.016 inch light wire.

o
Fig.7 Force increments of measurements
for 10 mm. auxiliary circle and
45 degree spurs of 0.016 inch light wire.
inclination, The auxiliaries with spurs in the same plane as the circle provide both the
highest moment values and the most constant forces throughout the range of the tooth

CONCLUSIONS

movement.
The size of the circle of the torquing auxiliary showed an inverse relationship to the

forces. Torquing auxiliaries with spurs oriented in the same plane produced the highest
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forces at each tooth inclination and the most constant forces throughout the test range.
These auxiliaries with spurs at 45 degree angle produced less force and a less constant
force throughout the test range. The forces produced by an auxiliary became progressively
less as thevroot of the anterior teeth moved lingually. It is believed that the Begg torq-
uing auxiliary is basically well suited for the lingual root movement.
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