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abstract

Aim To evaluate the use of Second Class Resolver (SCR©), 
a new fixed orthopaedic appliance, for the treatment of 
skeletal Class II malocclusion in growing subjects.
Subjects and Method Design Retrospective analysis. 
Forty subjects were treated with Second Class Resolver 
(SCR©). The mean age was 8 years at the beginning of 
treatment and 10 years at the end of treatment. Digital 
cephalometric superimpositions on lateral radiographs 
taken at start and end of treatment were assessed. The 
cephalometric values were statistically analysed.
Results Cephalometric analysis of changes during 
treatment shows reduction of ANB angle (mean 2°); 
reduction of Witts Index (mean 3 mm); reduction of 
Maxillo-Mandibular angle (MM) (mean 1°); reduction of 
SNA (angle mean 3°); reduction of gonial angle (mean 
1.8°); increase of the mandibular branch length (mean 
5 mm); increase of mandibular body (mean 2.9°).
Conclusion The Second Class Resolver© can 
be beneficially used for the treatment of Class II 
malocclusion.

Second Class Resolver: 
a retrospective 
analysis

Introduction

 The developmental skeletal Class II malocclusion is one 
of the most challenging problems confronting orthodontic 
practitioners. In a growing patient, an optimal aesthetic 
result would ideally be obtained by using an orthopaedic 
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appliance to accelerate the development of the mandible 
by acceleration of growth at the condyles and bone 
apposition in the condylar fossae. This orthopaedic 
phase is generally followed by a separate stage of fixed 
appliance therapy to align teeth and establish optimal 
occlusion [Bass, 2006]. A large number of removable 
and fixed orthopaedic appliances are available for the 
treatment of skeletal Class II malocclusion in adolescents 
and young adults. Removable orthodontic appliances, 
heavily dependent on patient compliance, are mostly 
indicated in mixed and early adult dentition at the time 
of the pubertal growth spurt [Sander, 1998; Vardimon et 
al., 1990]. On the other hand, fixed appliances, rigid and 
semi-elastic, are permanently effective. The semi-elastic 
bimaxillary fixed appliances are capable of achieving mainly 
a dentoalveolar correction. In contrast, rigid appliances 
have proven useful in achieving a more extensive skeletal 
effect, mainly due to the adaptive osseous remodelling 
processes in the temporomandibular joint related to the 
therapeutic repositioning of the mandible [Cash, 1991; 
Crismani, 1998; Crismani, 1999; Weiland and Bantleon, 
1995].

In literature, the cephalometric findings after treatment 
of Class II malocclusion with orthopaedic appliances 
(Herbst, activator, Frankel II, high-pull headgear) indicate: 
increase in mandibular length and in lower facial height, 
retroinclination of upper incisors and proinclination of 
lower incisors, correction of facial convexity, increase 
in lower anteroposterior and lower vertical soft 
tissue dimensions [Cozza et al., 2004; Marşan, 2007;  
McNamara et al., 1990; Nedeljković et al., 2010].  

Analysis of a case series is used to investigate the 
efficacy of the Second Class Resolver (SCR©) for non-
compliance sagittal mandible repositioning in growing 
subjects, devised to minimise the side effects of the Class 
II malocclusion treatment with orthopaedic appliances.

Materials and methods

Forty subjects (enrolled at the dental clinic of the 
University of Chieti), mean age 8 years at the beginning 
of treatment and 10 years at the end of treatment, with 
a Class II malocclusion were included in this series. The 
Second Class Resolver (SCR©) (Fig. 1) (Dental Word, 
Molfetta BA, Italy) was applied for the treatment of 
Class II malocclusion. The mean time of treatment was 
6 months. Standardised lateral cephalograms were used 
to evaluate all morphological and structural changes. 
Cephalometric variations were carried out through 
Enlow and Steiner analyses, with relative initial and final 
superimpositions. 

Results

Cephalometric values were statistically analysed before 
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and after treatment. Wilcoxon Signed Rank Test was 
applied and P < 0.05 was assumed as reference threshold 
for the statistical significance of the test. 

The results before (T
0
) and after treatment (T

1
) are 

shown in Table 1.
Statistically significant differences: reduction of ANB 

angle (mean 2°); reduction of Witts Index (mean 3 mm); 
reduction of maxillomandibular angle (MM) (mean 1°); 
reduction of SNA (mean 3°); reduction of gonial angle 
(mean 1.8°); increase of the mandibular branch length 
(mean 5 mm); increase of mandibular body (mean 2.9 mm).

Although no statistically significant, clinical relevant 
evidences were found: reduction of the angle between 
the upper incisor and the bispinal plane (mean 0.5°); 
reduction of the angle between the upper incisor and 
the Frankfurt plane (mean 2°); reduction of the angle 
between the upper incisor and the SN plane (mean 1.8°); 
increase of IMPA (mean 0.8°).

Discussion 

Changes in maxillary skeletal components
There was a statistically significant reduction of 

SNA angle (mean 3°); this result is in agreement with 
those of Pfeiffer and Grobèty, Righellis, Tsamtsouris 
and Vedrenne, Derringer, Jakobsson and Paulin [cited 
by Almeida et al., 2004], who noted that Class II 
malocclusion treatment with activators, extraoral 
traction, and Fränkel appliance have a restrictive effect 
on maxillary growth [Almeida et al., 2004].

Changes in mandibular skeletal components
There was a statistically significant change in any of the 

three variables used to evaluate mandibular growth, SNB 
angle (+ mean 0,6°), mandibular branch (+ mean 5 mm) 
and mandibular body length (+ mean 2,9 mm). These 
differences were not only statistically but also clinically 
significant. This finding of increased mandibular growth 
after orthopaedic appliance treatment is in agreement 
with the results of several investigations involving different 
appliances like activators, extraoral traction, Fränkel, Herbst, 
and Jasper Jumper  appliances [Almeida et al., 2004; Bass, 
2006; Cash, 1991; Cozza et al., 2004; Crismani, 1998 ; 
Crismani, 1999; Marşan, 2007;  McNamara et al., 1990; 
Nedeljković et al., 2010; Sander, 1998; Vardimon et al., 
1990; Weiland and Bantleon, 1995].

Changes in maxillomandibular skeletal 
relationship

The maxillomandibular relationship assessed by the 
ANB angle and Witts index showed marked improvement 
resulted from small changes in maxillary anterior growth 
and relevant increase in mandibular  development.  

TabLE 1 Cephalometric 
values before and after 
treatment with SCR©.

fig. 1 SCR©.

Value Mean
range 

T0 (μ) T1 (μ) STATISTICAL 
SIGNIFICANCE 

N

SNA angle (°)    82 ± 2    82.6 80.1 * 226

SNB angle (°)    80 ± 2    76.6 76.1 * 227

ANB angle (°)      2 ± 2      6.0 4.0 * 227

WITTS INDEX (mm)      0 ± 2      3.4 1.6 * 227

GoGnSN angle (°)    32 ± 5    30.1 30.4 226

MM (°)    28 ± 6    26.0 25.0 * 225

FMA (°)    25 ± 3    21.2 21.2 225

Mand. Corpus lenght (mm)    48.6 51.7 * 226

Mand. Ramus height (mm)    40.2 45.2 * 224

Upper Incisor- Bispinal Plane (°)  110± 2  111.7 111.2 224

Upper Incisor- FHP (°)  110± 1  114.3 112.3 224

Upper incisor-SN (°)  103 ± 2  105.6 103.4 228

IMPA (°)    90 ± 5  101.6 102.4 228

Gonial angle (°)  120 ± 5  131.4 129.6 * 224

Upper gonial angle (°)    50 ± 2    57.8 55.6 * 224

Lower Gonial angle(°)    70 ± 3    73.5 74.0 * 224
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Vertical component 
It should be stressed that there was a statistically 

significant reduction in the gonial angle (mean 1, 8°) 
resulted from a prevalent decrease of upper gonial 
angle. Moreover a decrease of maxillomandibular angle 
(MM) (mean 1°) was observed. This result is probably 
related to the action of the masseter muscle, whose 
rest dimension is changed by SCR©. It is possible to 
suppose that the fibres of the deep masseter, thanks to 
the vertical work direction of SCR©, predominate over 
the action of the superficial masseter. Consequentially, 
it is possible, through the muscular activity, to reduce 
the facial height allowing a counterclockwise rotation 
of the mandible. 

Maxillomandibular dentoalveolar components
In disagreement with the majority of the outcomes 

found in literature [Almeida et al., 2004; Bass, 2006; 
Cash, 1991; Cozza et al., 2004; Crismani, 1998 ; Crismani, 
1999; Marşan, 2007;  McNamara et al., 1990; Nedeljković 
et al., 2010; Sander, 1998; Vardimon et al., 1990; 
Weiland and Bantleon, 1995], no statistically significant 
changes of the upper and lower incisor were observed 
caused by the treatment. This finding is probably related 
to the ability of SCR© to dissipate the unwanted reaction 
forces on the appliance rather than on dental elements 
of anchorage. Dental effects were observed, although 
no statistically significant, such as: reduction of the angle 
between the upper incisor and the bispinal plane (mean 
0.5°); reduction of the angle between the upper incisor 
and the Frankfurt plane (mean 2°); reduction of the angle 
between the upper incisor and the SN plane (mean 1.8°); 
increase of IMPA (mean 0.8°).

Conclusions 

It can be concluded that the effects produced by the 
Second Class Resolver (SCR©) are the following.
1.	 Mandibular advancement in both growing and adult 

patients, through an active and calibrated guidance of 
the mandible into a more anterior position.

2.	 Resolution of mandibular deviation through 
asymmetric activation.

3.	 Rapid resolution of skeletal and dental Class II without 
patients compliance, by a prolonged action over 
24 hours able to change the behavioural patterns 
of the oral cavity’s structures  and consequently the 
neuromuscular pattern.  

4.	 Respect of the oral function due to minimum 
interference with speech and swallowing, safeguarding 
of eccentric mandibular movements.

5.	 Control of vertical facial height in hyperdivergent 
patients and normalisation of divergence in brachyfacial 
subjects.

6.	 Concomitant use of fixed orthodontic appliances.
7.	 Control of undesired effects on teeth of Class II therapy 

with orthopaedic appliances, especially retroinclination 
of upper incisors and proinclination of lower incisors.

8.	 Harmonisation of soft tissues, with increased projection 
of lower lip, straightening of convex profile, reduction 
of mental-labial sulcus.
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