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Abstract— Introduction: The need for an early identifica-
tion and treatment of the skeletal Class III malocclusion is
accepted worldwide. The treatment success in class 111 patients
depends on the malocclusion type and the case individualiza-
tion. The treatment choice is extremely difficult, and increases
with involvement of the skeletal and occlusal structures. In
certain situations, when growth pattern is unfavourable, com-
bined surgical-orthodontic treatment needs to be applied. The
aim of this paper is to discuss some aspects of the skeletal class
III malocclusion. Subjects and methods: patients who ad-
dressed our Orthodontic Department, in Cluj-Napoca, Roma-
nia, during 2010-2013. Twenty-five subjects, diagnosed with
class III malocclusion have been studied. The diagnosis has
been established clinical and paraclinical. The treatment was
individualized in each case based on patient’s age and diffi-
culty index of the malocclusion. Lateral cephalometry was
used to assess skeletal pattern before and after treatment.
Skeletal vertical and horizontal relationships were evaluated
according to Tweed, Sassouni and Hasund/Segner. Statistical
data processing was performed using the Statistica 7.0 soft-
ware version for Windows, using the Principal Component
Analysis (PCA) and the Varimax method. Results and discus-
sion: There were encountered associated anomalies: mandible
shift (20%), asymmetries (20%), crowding (40%), canine
impaction (4%), open bite (4%), tooth transposition (4%).
Nineteen patients (76%) were treated without extractions; 6
patients (24%) had tooth removal (bicuspids or first molars).
Six patients (24%) were treated by orthodontic treatment and
orthognathic surgery. Conclusion: A stepwise analysis influ-
ences the individual treatment of skeletal class III malocclu-
sion, which predicts the treatment choice: orthodontic
treatment or a multidisciplinary approach.
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1. INTRODUCTION

The need for early identification and treatment of the
skeletal Class III malocclusion is accepted worldwide. In
class III patients the success of the treatment depends on the
malocclusion type and the case’s individualization [1]. The
treatment choice is extremely difficult, and it increases with
involvement of the skeletal and occlusal characteristics. In
certain situations, when growth pattern is unfavourable, a
combined surgical-orthodontic treatment has to be chosen
[2]. The difficulty of the case increases when class III mal-
occlusion is associated with open bite or mandible shift. The
treatment needs to be individualized [3]. The treatment plan

should include all the patient's symptoms. The treatment
type is chosen depending on the patient's symptoms and on
the analysis of the lateral cephalogram. Usually the ortho-
dontic treatment precedes the surgical treatment, having the
role to correct the jaw discrepancy and to obtain proper
teeth alignment. The surgical approach involves commonly
both, the maxilla and mandible, being in accordance to the
skeletal and occlusal modifications of the malocclusion
[4,5]. The maxilla is enlarged and jaw surgery is performed
to establish occlusal harmony [6,7].

The aim of this paper is to discuss the management of
skeletal class III malocclusion.

1. MATERIAL AND METHODS

Twenty five patients (14 females and 11 males,
SD=4.89) with class III skeletal malocclusion (selected
through a prospective method from patients who were re-
ferred to our orthodontic department, from Cluj-Napoca,
Romania between 2010 and 2013 (treated by an orthodon-
tist, VT) with ages between 6 and 23 were studied. Lateral
cephalometry was used to establish skeletal pattern before
and after treatment. Lateral cephalograms were performed
directly with a 3D device (50-90 kV, 2-10 mA, exposure
time 0.5-1.0 s). For ensuring the reliability of scanning,
patients kept their teeth in centric occlusion during expo-
sure, whilst using the cephalostat system. Skeletal vertical
and horizontal relationships were evaluated according to the
methods described by Tweed, Sassouni and Hasund/Segner.
Following variables were evaluated: patient’s age, the an-
gles FMA, FMIA, IMPA, SNA, SNB, ANB, Z, PrAF,
IdBM, Ii, NSL-ML, NSL-ML, Go (in degrees) and the dis-
tances AO-BO, HFA, HFP, OB, OJ (in mm). Statistical data
processing was performed using the Statistica 7.0 software
version for Windows, applying the Principal Component
Analysis (PCA) and the Varimax method in order to deter-
mine the correlation between different variables. The cepha-
lometric evaluation at the start of treatment showed the
intermaxillary discrepancy in the antero-posterior and verti-
cal dimension (Fig. 1). After orthodontic and surgical
treatment, occlusal balancing and improvement of the in-
termaxillary relationships and of the esthetics of the face
could be noted (Fig. 2). Six months after appliance removal,
the overlapping of the lateral cephalograms shows no ten-
dency to relapse and the maintenance of the results (Fig. 3).
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Fig. 1 Patient C.R., lateral cephalometric radiography, orthodontic stage,

before treatment

Fig. 2 Patient C.R., lateral cephalometric radiography, after orthodontic

and surgical treatment
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Fig. 3 Patient C.R.: Segmented superimposition before treatment, and after
orthodontic and surgical treatment. An improvement of the occlusal rela-
tionships and esthetics can be observed.

1. RESULTS AND DISCUSSION

Associated anomalies of the patients have also been di-
agnosed: mandible shift 20%, asymmetries 20%, crowding
40%, canine impaction 4%, open bite 4%, tooth transposi-
tion 4% (Fig. 4). When considering the type of space
achievement, nineteen patients (76%) were treated without
extractions; six patients (24%) have been treated by tooth
removal (bicuspids or first molars). Regarding the treatment
type, orthodontic or orthognathic treatment, six patients
(24%) have been treated by orthodontics and orthognathic
surgery, the other 19 patients (76%) being treated only
through orthodontic methods.

Associated Anomalies in the Study Group

Tooth Transposition a9
Open Bite : 49
Cuspid Impaction 4%
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Fig. 4 Associated anomalies of the study group (SD=3.6)
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Among the studied variables we aimed to identify the ex-
istence of certain groups of variables that were correlated to
each other. The Principal Component Analysis (PCA) is a
factorial analyzing method used in highlighting the associa-
tion pattern between variables. The problem of determining
the common pattern among certain variables was solved by
applying numerical and geometrical methods. Thus, the
variables have been represented through points on the unit
sphere. From the analysis of the own values which measure
the amount of variance due to each main component, there
have been identified eight factors (principal components).
In order to simplify the interpretation of the principal com-
ponents, we used the Varimax method. This indicated as
significant those components that had the correlation coeffi-
cient higher than 0.70, thus remaining only two principal
components for analysis: Factor 1 and Factor 2. The optimal
factorial solution is that with two extracted factors because
they explained a maximal amount of variance. Proportion
of variance explained by the first factor was 31.82%, the
second explained 18.62%. Consequently, the cumulative
percentage of variance accounted for by the first two factors
was 50.44%. Figure 5 suggests that the factor rotation does
not change the proportion of the total common variance
explained by the first two factors.

The PCA method suggested that the anterior facial
height, Wits’ appraisal, SNA angle, anterior-posterior in-
termaxillary relationship (recorded by the ANB angle),
IMPA angle, FMIA angle and overjet have varied to the
contrary with the profile type (Sassouni) and the Z angle
(Fig. 5.a). To the contrary, the SNB angle, the SNA angle
and patient age have varied to the contrary with the lower
face angulation (shown by the NSL-ML angle) (Fig. 5.b).
On the other hand, FMA angle, NL-ML angle and the go-
nial angle (measured by the Ar-Go-Me angle) have varied
to the contrary with the SNB angle (Fig. 5.c.).

Functional and esthetic disorders of patients with class
IIT malocclusion can be observed even since the temporary
dentition. These situations require the establishment of an
early treatment plan, case monitoring and careful treatment
planning of all treatment stages. Treatment choice is more
provocative the higher the degree of the skeletal and dental
involvement of the malocclusion. The orthodontic and com-
bined orthognathic treatment is challenging, depending on
the extent of the skeletal deformity, the degree of dental and
soft tissue compensations and the patient’s concern.
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Fig. 5 PCA method analyses

1v. CONCLUSIONS

A well planned analysis, step by step, of each case influ-
ences the individual treatment of the skeletal class III mal-
occlusion, which predicts the option of an orthodontic or
combined treatment: orthodontic and surgical. Early diag-
nosis is very important to control the evolution of the mal-
occlusion, because otherwise the orthodontic treatment
remains just a preliminary step of a multidisciplinary
treatment.
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