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ABSTRACT

Purpose: The purpose of this study was to compare the outcomes of the treatment with the twin block and
modified twin block appliances in growing patients with Class 2 malocclusion.

Materials and Methods: A cephalometric analysis was performed in 51 patients. The twin block sample
consisted of 23 patients, 10-girls and 13-boys (mean age 10.46+0.71 years at the start of treatment, T1, and
12.84+0.78 years at the end of active treatment, T2). The modified twin block sample consisted of 28
patients, 18 girls and 15 boys (mean age 11.78+0.91 years at T1, and 13.32+0.56 years at T2). The twin
block activators were used during the day, except for eating time, and the modified ones were used only at
night. Duration of the treatment was 16-20 months. The changes from T2 to T1 and the differences between
the groups were compared with the analysis of variance.

Results: SNB angle in the twin block group showed 1.25+1.39 degrees change and in the modified twin
block group, it exhibited 3.69+1.01 degrees change. Overjet in the group with twin block decreased
4.58+1.59 mm, and in the group with modified twin block it decreased 4.43+1.41 mm. In the modified twin
block group, there was more retrusion of upper incisors in comparison with the twin block group.
Accordingly, under the effect of modified twin block, retrusion of the upper lip was observed.
Conclusion: Through modifying the twin block appliance, it is possible to ensure the comfort of the patients
by reducing the daily usage, to reposition the mandibula forward and to correct overjet and sagittal dento-
skeletal relationships without increasing facial height and to improve positions of upper incisors and lips.

© 2021 H.G. Gurel. Hosting by Science Repository.

Introduction

most commonly used methods for distal bite treatments are tooth
extraction, orthopaedic force effects with Headgears, functional jaw

Distal bite malocclusion is one of the most common orthodontic
problems, affecting approximately 10% of the population. It has been
reported that this malocclusion accounts for 20-30% of all orthodontic
patients. Skeletal distal bite can be caused by maxillary protrusion,
mandibular retrusion, or a combination of both. As craniofacial
structure, maxillo-mandibular relation, soft tissue thickness, tension of
masticatory and facial muscles change because of distal malocclusions,
aesthetics, pronunciation and chewing disfunction occurs, and 75% of
the distal bite patients exhibit a retrusive chin position [1, 2].

The decision as to which is the most effective method to use in the
treatment of growing patients with distal bite malocclusions has long
been the source of considerable debate in the orthodontic literature. The

orthopaedics with functional appliances and molar distalization with
different anchoring techniques. The goal of orthodontic treatment is to
restore functions and aesthetics. For this purpose, it is necessary to create
an individual balance between skeletal and soft tissues [3, 4]. In the
treatment of distal malocclusions, as a result of forward repositioning of
the mandible, tension in the intraarticular ligaments and adaptive
changes in the articular cartilage occur thus accelerating the growth of
the mandible [5-8].

The fixed orthodontic appliances for the forward repositioning of the
mandible are also widely used in practice. It has been reported that fixed
appliances have a positive effect on treatment of the distal bite
malocclusions [9-11]. The twin block appliance is the most popular
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functional appliance, and it was first introduced by Clark in 1988. The
appliance consists of upper and lower removable plates with acrylic
blocks trimmed to an angle of 70 degrees. These separate the monoblock
appliance into two parts ensuring the patient’s comfort [12]. Increase in
the length of the mandible with the effect of the twin block appliance
have been reported previously. It has been confirmed in the previous
studies that as a result of changes in skeletal tissue with orthodontic
treatment, adaptive changes occur in soft tissues [13-19].

The aim of this study was to compare the outcomes of the treatment with
the twin block and modified twin block appliances in growing patients
with distal bite malocclusions.

Materials and Methods

A cephalometric analysis was performed in 51 patients. The twin block
sample consisted of 23 patient, 10-girls and 13-boys (mean age
10.46+0.71 years at the start of treatment, T1, and 12.84+0.78 years at
the end of active treatment, T2). The modified twin block sample

During treatment with this appliance, patient moves the mandibula
beyond the obligatory occlusion to open the mouth. The adjusting of
occlusion is defined 3-4 mm behind the maximum anterior position of
the mandibula, with 4-5mm of opening between upper and lower molars.
To prepare this appliance, there is no need to determine the FWS and
take into consideration the height. Because contact of the backward
acrylic ledges on the top appliance and forward acrylic ledges on the
bottom appliance prevents the backward mandibular movement. In
severe distal bite malocclusions, for additional activation, 60° incline of
the appliance is increased to 90°. This change causes more forward
position of the mandibula. The conventional twin block appliance was
used for 24 hours per day, except during meals, and the modified one
was used only at night. 37 linear and angular measurements were
performed on the cephalograms, and they were calculated using the
PORDIOS programme. The changes from T2 to T1 and the differences
between the groups were compared with the analysis of variance.

Table 1: Cephalometric parameters in the twin block group.

Figure 1: Modified twin block: frontal and side vTews.

consisted of 28 patients, 18 girls and 15 boys (mean age 11.78+0.91
years at T1, and 13.32+0.56 years at T2). Duration of the treatment was
16-20 months. In order to evaluate changes in the stomatognathic
system, lateral cephalograms were taken before treatment (T1) and after
treatment (T2). The cephalograms were taken in a natural head position.
The patients with temporomandibular joint pathology were not involved
in the research.

In the group 1, Clark’s twin block appliance was used with upper
expansion screw. The vertical activation was achieved by increasing the
FWS by 2mm. Removable plates with acrylic blocks trimmed to an angle
of 70 degrees. Following achievement of class | molar relationship,
transition from the active to the stabilization phase was initiated. At this
stage, a Hawley appliance with an inclined plane in the anterior region
was used. In the 2" group, a modified twin block appliance was used.
The main difference between the conventional and the modified twin
block appliances is that modified twin block appliance have inclined
planes prepared in the form of backward 60° angle (Figure 1). The
purpose of this is to prevent the backward movement of mandible.

Results

According to the results of the analysis, in the conventional twin block
appliance group; S-N distance showed 1.15+0.56 mm of change and in
the modified twin block group it showed 2.34+1.10 mm of change, both
changes were statistically significant (p<0.001). Changes in ANS-PNS
distance was 0.93+1.94 mm in the twin block group and 2.66+1.07 mm
in the modified twin block group (Tables 1 & 2). According to the A-N
perpendicular to FH parameter, sagittal development of maxilla was
restricted in both groups. Judging by the change in the SNB angle, the
forward movement of mandible was 1.25+1.39 degrees in the twin block
group and in the modified twin block group itwas 3.69+1.01. Vertically,
with the effect of twin block appliance there was an increase in SN/GoGn
by 0.13+1.59 and in ML/FH by 0.31+2.32 degrees, and with the effect
of the modified appliance the increase was 1.96+2.02 and 1.41+2.61
degrees respectively.

Parameters T1 T2 T2-T1 p
Mz+o M+to \Y E='ej

S-N 70,49+3,09 71,64+3,09 1,1540,56 faeid

ANS-PNS 58,41+3,64 59,34+4,70 0,93+1,94 *

SNA 82,43+3,19 82,14+3,23 -0,29+1,02

A-N perp FH 0,58+2,13 0,62+1,92 0,04+1,09
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Pg-N perp FH -6,88+3,35 -1,88+4,05 5,00+1,42 il
Co-Gn 110,00+8,40 115,70+9,33 5,70+2,49 falsied
Go-Me 67,92+10,78 70,54+12,20 2,62+2,12 ok
SNB 75,54%3,15 76,79£3,24 1,25+1,39 *ox
SN/GoGn 33,66+3,93 33,79+3,77 0,13+1,59
Gonial angle 123,46+3,18 125,54+3,40 2,08+2,62
ML/FH 23,71+3,71 24,0244 45 0,31+2,32
SArGo 137,21+5,80 138,46+4,53 1,25+4,25
WITS 6,35+2,76 2,33+2,23 -3,99+1,29 faleied
Co-A 89,19+5,43 91,02+6,29 1,82+2,44 *x
Max-Mand diff. 20,83+5,91 24,68+557 3,85+2,04 ok
ANB 6,45+2,13 4,99+2 30 -1,46x1,01 il
PL/ML 24,88+4,78 23,77+4,74 -1,11+1,81
Up. inc.-NA angle 24,50+5,33 20,46+4,75 -4,04+3,16 faioied
Up. inc.-NA distance 5,60+1,44 3,88+1,46 -1,72+1,06 il
Low. inc.-NB angle 20,55+5,68 22,19+6,81 1,65+1,80
Low. inc.-NB distance 4,09+1,35 5,39+1,02 1,30+1,15 faleied
Pg-NB distance 3,02+1,04 3,86+1,26 0,84+0,68 Hoxk
Holdaway 1,07+2,01 1,37+1,70 0,30+1,60
Overjet 8,36+1,63 3,78+0,75 -4,58+1,59 el
Overbite 4,46+1,98 2,31+1,41 -2,15+1,72 il
OKI/SN 15,05+3,41 18,04+4,39 2,99+1,99 il
Alt k/ML 97,11+6,40 96,98+6,28 -0,13+5,04
Inter-incisal 118,42+6,96 129,72+7,22 11,30+7,89 ool
N-ANS 55,33+4,16 55,75+3,84 1,39+1,35 *x
ANS-Me 64,41+6,28 67,46£7,21 3,05+1,41 ol
N-Me 115,26+8,97 119,76+9,48 4,5+1,66 il
S-Go 73,28+6,79 76,44+6,89 3,16+1,53 ol
Upper lip-E distance 0,62+2,49 0,75+1,43 0,13+2,10
Lower lip-E distance 0,89+2 52 0,75%1,47 -0,14+2,19
Interlabiale 2,37+2,82 0,06+0,05 -2,31+2,82 *x
Nasolabial angle 126,08+8,70 131,50+8,95 5,42+5,80 *x
Labiomental angle 127,27+14,13 142,90+13,11 15,63£12,72 faieled

T1: before treatment; T2: after treatment.

*: p<0,05; **: p<0,01; ***: p<0,001.

Table 2: Cephalometric parameters in the modified twin block group.
Parameters T1 T2 T2-T1 p

M=*c M=o M=+c

S-N 62,44+2,83 64,78+2,56 2,34+1,10 faleiel
ANS-PNS 52,38+4,99 55,0445,31 2,66+1,07 el
SNA 82,68+2,31 83,67+2,92 1,00+1,21 *x
A-N perp FH 0,42+2 44 0,68+2,28 0,27+1,16
Pg-N perp FH -10,27+2,62 -6,68+2,97 3,59+1,57 ok
Co-Gn 93,10+4,09 96,67+4,87 357177 ol
Go-Me 56,43+4,18 60,06+3,96 3,63+1,48 falolel
SNB 75/41+2,79 79,10+2,46 3,69+1,01 faloied
SN/GoGn 33,51+4,82 35,4745,23 1,96+2,02 x
Gonial angle 132,73+8,67 134,46%9,76 1,73+1,89 **
ML/FH 23,98+4,42 25,39+4,28 1,41+2,61 *
SArGo 137,86+12,06 138,18+9,73 0,33+3,80
WITS 5,33+0,74 2,43+0,69 -2,89+0,80 Hoxk
Co-A 77,69+4,35 78,45+4,88 0,76+1,99
Max-Mand diff. 16,26+2,96 19,07+4,43 2,81+2,72 faieled
ANB 7,25%2,00 4,39+1,85 -2,87+0,89 faiaiel
PL/ML 24,64+4,70 24,75+4,69 0,11+1,85
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Up. inc.-NA angle 31,35+3,27 24,09+4,71 -7,25+4,97 il
Up. inc.-NA distance 5,60+1,39 3,59+1,59 -2,00£1,73 ol
Low. inc.-NB angle 29,0345,85 33,9845,93 4,95+3 41 oxk
Low. inc.-NB distance 4,57+1,50 6,03+1,53 1,46+1,39 ok
Pg-NB distance 2,58+1,63 1,93+1,73 -0,64+1,36

Holdaway 2,11+231 3,83+1,84 1,72+1,23 ok
Overjet 7,68+1,54 3,26+0,84 -4,43+1,41 faleiel
Overbite 5,01+0,96 3,7540,71 -1,26+0,93 faeid
OKI/SN 14,56+3,28 16,19+3,93 1,63+2,19 *x
Alt k/ML 94,96+4,81 98,9945,52 4,04+1,68 faleied
Inter-incisal 121,22+14 45 124,22+10,99 3,01+7,43

N-ANS 49,66x7,27 52,84+7,36 3,18+0,96 ol
ANS-Me 55,46+3,20 57,87+4,00 2,41+2 50 wx
N-Me 103,81+6,39 109,08+6,98 5,27+1,20 Hoxk
S-Go 71,3445,64 76,2446,25 4,90+1,83 il
Upper lip-E distance 1,64+1,55 0,19+2,42 -1,45+1,80 *x
Lower lip-E distance 0,71+1,65 -0,38+3,07 -1,09+2,25

Interlabiale 1,71+2,05 0,18+0,05 -1,563+2,05 *ox
Nasolabial angle 121,33+9,45 122,88+7,55 1,56+6,68

Labiomental angle 121,44+7,66 135,47+9,64 14,03+13,15 faiaiel

T1: before treatment; T2: after treatment.
*: p<0,05; **: p<0,01; ***: p<0,001.

According to the Wits appraisal measurement sagittal relationship
between maxilla and mandible was corrected by 3.99+1.29 mm with the
twin block and by 2.89+0.80 mm with modified twin block. In the twin
block group ANB angle was 6.45+2.13 degrees before the treatment,
with the effect of the original twin block it decreased by 1.46+1.01
degrees and was 4.99+2.30 degrees at the end of treatment. In the
modified appliance group, at the beginning ANB was 7.25+2.00 degrees,
then itdecreased by 2.87+0.89 degrees and was 4.39+1.85 degrees at the
end of the treatment. In the period of treatment with twin blocks, the
angle of occlusal plane to SN increased by 2.99+1.99 degrees, in
treatment with modified twin block it decreased by 1.63+2.19 degrees.

There was retrusion of upper incisors in both groups. In the modification
group the level of retrusion was comparatively higher and intergroup
difference was statistically significant (p<0.001). In the distal
malocclusion treatment, overjet is one of the most focused
measurements, thus, in the group with twin blocks it decreased by
4.58+1.59 mm. In the modified twin block group, overjet decreased by
4.43+1.41 mm. Comparison of the differences between groups is not
statistically significant. In the twin block group overbite decreased by

Table 3: Comparison of the differences between the groups.

2.1541.72 mm, and in the modified twin block group it decreased by
1.26+0.93 mm.

Growth in lower 2/3 facial height (N-Me) and lower 1/3 facial height
(ANS-Me) was similar between groups. Growth in middle 1/3 facial
height (N-ANS) was greater in the modified twin block group (p<0.001).
In the twin block group, a small amount of protrusion occurred at upper
lip, but with the effect of the modified twin block 1.45+1.80 mm
backward repositioning was observed (p<0.01).

Discussion

Treatment of skeletal distal bite malocclusion due to mandibular
retrusion with functional appliances is a common treatment method in
growing patients. This study was carried out to compare the changes
made by twin block appliance and its modification to the stomatognathic
system. According to the intergroup comparisons, twin block appliance
was more effective at restricting growth of the maxilla (Table 3). In the
group with modified twin blocks SNA angle showed that point A moved
forward, and this was due to a change in SN plane. Studies have shown
that activators restrict maxillary sagittal development [16, 20, 21].

Parameters Twin block Modification p
M=o \Y E='e)

S-N 1,15+0,56 2,34+1,10 faiaiel
ANS-PNS 0,93+1,94 2,66+1,07 ok
SNA -0,29+1,02 1,00+1,21 *
A-N perp FH 0,04+1,09 0,27+1,16

Pg-N perp FH 5,00+1,42 3,59+1,57

Co-Gn 5,70+2,49 357177

Go-Me 2,62+2,12 3,63£1,48

SNB 1,25+1,39 3,69+1,01 Fkok
SN/GoGn 0,13+1,59 1,96+2,02

Gonial angle 2,08+2,62 1,73+1,89
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ML/FH 0,31+2,32 1414261

SArGo 1,25+4,25 0,33+3,80

WITS -3,99+1,29 -2,89+0,80

Co-A 1,82+2,44 0,76+1,99

Max-Mand diff. 3,85+2,04 2,8142,72

ANB -1,46+1,01 -2,87+0,89 ol
PL/ML -1,11+1,81 0,11+1,85

Up. inc.-NA angle -4,04+3,16 -7,25+4,97 faiaiel
Up. inc.-NA distance -1,72+1,06 -2,00£1,73

Low. inc.-NB angle 1,65+1,80 4,95+3,41

Low. inc.-NB distance 1,30+1,15 1,46+1,39

Pg-NB distance 0,84+0,68 -0,64+1,36 Fkk
Holdaway 0,30+1,60 1,7241,23 Fkk
Overijet -4,58+1,59 -4,43+£1,41

Overbite -2,15+1,72 -1,26+0,93

OKI/SN 2,99+1,99 1,63+2,19

Alt k/ML -0,13+5,04 4,04+1,68

Inter-incisal 11,30+7,89 3,01+7,43

N-ANS 1,39+1,35 3,18+0,96 Fkk
ANS-Me 3,05+1,41 2,41+2 50

N-Me 4,5+1,66 5,27+1,20

S-Go 3,16+1,53 4,90+1,83

Upper lip-E distance 0,13+2,10 -1,45+1,80 Hokk
Lower lip-E distance -0,14+2,19 -1,0942,25

Interlabiale -2,31+2,82 -1,53+2,05

Nasolabial angle 5,42+5,80 1,56+6,68

Labiomental angle 15,63+12,72 14,03+13,15

*:p<0,05; **: p<0,01; ***: p<0,001.

According to the SNB angle, the modified twin block provided greater
forward movement of the mandible. This outcome shows that reverse
positioning of the inclined planes in the modified activators is effective
in forward repositioning of the mandible. Although the SNB angle varied
between groups, growth of mandibular length (Co-Gn) and mandibular
corpus (Go-Me) was similar between the groups. Singh S and b. in their
study showed that the length of the body of the mandible was no different
from normal growth and development [22]. However, O’Brien et al.
reported that the growth of the mandibula increased with the treatment
effect [23]. Giuntini et al. reported both SNB and mandibular length
increased with the twin block effect [21]. Changes in angles (GoGnSN,
GoMeFH) were similar in two groups. This indicates that changing the
form of the inclined plane has no effect on the vertical facial height.

According to the Wits measurement, the twin block and according to the
ANB angle, modified twin block was more effective. The reason for such
a difference, is the use of the occlusion line in the Wits measurement.
The modified twin block based on this outcome, ensures stability of
occlusal plane. Ehsani et al. in their studies, reported that the correction
of the Wits was greater in twin block compared to Xbov group [16].
More retrusion in upper incisors shows that the modified appliance keeps
the lower jaw forward more rigid and the backward force on the upper
arch is higher. In both groups protrusion occurred at lower incisors.
Statistically, the amount of protrusion at lower incisors between the
groups was not significant. The protrusion in the lower incisors during
the treatment with twin block have been reported previously. Van Der
Plas etal. reported that the design of acrylic component of the activators
did not change the incisor inclination [24]. By adjusting the height of the

Dent Oral Biol Craniofacial Res doi: 10.31487/j.DOBCR.2021.03.03

acrylic block created behind the inclined plane between the upper and
lower part of the modified twin block, it is possible to control the dental
vertical relationship. Changes in the lower lip, nasolabial, and
labiomental angles were similar between the groups but, the upper lip
repositioning was different. The upper lip retrusion caused by
modification effect is a result of clinical manifestation of the forward
mandibular movement.

Conclusion

Modifying the twin block appliance can ensure the forward movement
of the mandible with reducing the daily usage. During the treatment with
modified twin block appliance, it is possible to reposition the mandibula
forward and to correct overjet and sagittal dento-skeletal relationships
without increasing facial height and to improve protrusion of upper
incisors and upper lips. The fact that patients do not use orthodontic
appliances during the day ensures their comfort.
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