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Introduction: The aim of this study was to evaluate the bone density of mandibular condyles in adolescents with
varying skeletal patterns using cone-beam computed tomography. The null hypothesis was that there is no
difference in the bone density of mandibular condyles in adolescents across various facial height ratios, ANB
angle classifications, sexes, and age categories. Methods: We divided 120 adolescent patients, 56 boys and
64 girls, into 3 groups according to 3 criteria: (1) age (early, 10 to\14 years; middle, 14 to\17 years; late,
17 to\20 years); (2) facial height ratio or Jarabak quotient (hyperdivergent: facial height ratio,\62%; normo-
vergent: facial height ratio, 62% to#65%; and hypodivergent: facial height ratio,.65%); and (3) ANB angle clas-
sification (Class I, 1� to#4�; Class II, (.4�); and Class III,\1�). The total, cortical, and cancellous bone densities
weremeasured and compared on the axial slice with the largest mediolateral diameter of themandibular condyle
using C-mode cone-beam computed tomography. Results: Cortical bone density increased as age increased
and showed statistically significant differences between the early and middle (P 5 0.041) and the early and
late adolescent groups (P 5 0.031). Condylar bone density increased as facial height ratio decreased, and
cancellous bone density showed statistically significant differences between the hyperdivergent and hypodiver-
gent groups (P 5 0.038). The cortical, cancellous, and total bone densities increased as ANB angle increased
and showed statistically significant differences between the Class II and Class III groups (P5 0.022, P5 0.006,
and P 5 0.003, respectively). Conclusions: The null hypothesis was rejected. Condylar bone density increased
as facial height ratio decreased and ANB angle increased. These findings may be useful in predicting the vertical
and horizontal skeletal growth patterns of growing adolescents. (Am JOrthodDentofacial Orthop 2018;154:382-9)

Skeletal patterns are analyzed and classified by
vertical disproportions (hyperdivergent, normo-
vergent, and hypodivergent) and by anteroposte-

rior disproportions (skeletal Class I, Class II, and Class III)
for orthodontic diagnosis.1-3 Understanding the various
factors that influence mandibular growth and their
subsequent effects on skeletal pattern can greatly
enhance an orthodontist's ability to provide an ideal
treatment for a patient. This understanding is also
critical for mandibular growth prediction and can
provide essential information for treatment planning
and posttreatment evaluation of occlusal stability.4

Genetic and environmental factors have been shown
to influence maxillofacial growth, including symphy-
seal morphology, masticatory function, skeletal and
facial patterns, condylar growth, and condylar bone
density.5-8

The mandibular condyle's role in the growth of the
mandible has been a controversial topic in the literature.
Previous views posited that the condyle was a critical
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component for mandibular growth and even was once
believed to be a primary growth center that determined
the growth rate and the overall size of the mandible.9

However, Enlow10 maintained that condylar growth is
regulated and affected by extrinsic factors, and contrib-
utes little to mandibular growth. The point of intersec-
tion is that the mandibular condyle does not control
the growth of the entire mandible, but it is essential
for normal mandibular growth, particularly the enlarge-
ment of the ramus.11

The bone density of the mandibular condyle is
affected by the functional pressure generated by the oc-
clusion and the mandibular movements that are, in turn,
influenced by the properties of the masticatory muscles
and age.12,13 For example, functional adaptation to the
tension of the lateral pterygoid muscle may lead to a
stronger and denser cortical layer of the condyle.13

Skeletal pattern is thought to be closely related to
occlusal force. Varrela14 reported that muscle activity
during maximal clenching is correlated with mandibular
prognathism, anterior inclination of the mandible, and a
small gonial angle. Braun et al15 reported that maximum
bite force increases with an increasing ratio of posterior
facial height to anterior facial height. Taken together,
patients with a retrognathic mandible and a dolichoce-
phalic pattern tend to have lower levels of occlusal force.

Many methods have been used to predict mandibular
growth and skeletal growth patterns.4,16-18 Bj€ork16 dis-
cussed 3 methods for mandibular growth prediction: a
longitudinal method (following development by annual
cephalograms), a metric method (based on a metric
description of facial morphology at 1 stage of develop-
ment), and a structural method (by which it may be
possible to predict from 1 cephalogram). H€agg and Tar-
anger18 analyzed hand-wrist radiographs to evaluate
mandibular growth and assess the pubertal growth
spurt. Mito et al4 and Chen et al17 derived an equation
to predict mandibular growth potential. Although these
methods have been shown to be successful at predicting
mandibular length, it is still difficult to accurately predict
mandibular growth. Although previous studies have
included jaw bone density, there is little understanding
of mandibular condyle bone density in adolescents and
how this information could be used to predict mandib-
ular growth.19-23

Therefore, the aims of this study were to measure and
compare the bone density of mandibular condyles in
adolescent patients with varying skeletal patterns using
cone-beam computed tomography (CBCT). The null hy-
pothesis was that there is no difference in the bone den-
sity of the mandibular condyles in adolescents across
various facial height ratios, ANB angle classifications,
sexes, and age categories.

MATERIAL AND METHODS

A power analysis using G*Power (version 3.19.2;
Franz Faul, Christian-Albrechts-Universitat, Kiel, Ger-
many) was performed to estimate the sample size
required for this study. To detect a pairwise difference
between group means, Cohen d 5.65, 40 participants
per category would be required to achieve a power
exceeding .80, P 5 0.05, 2-tailed.

Adolescent patients (10 to\20 years) who had initial
CBCT images taken in C-mode at the Department of Or-
thodontics, Wonkwang University Daejeon Hospital, in
Iksan, Korea, were selected as participants. Images
were taken by the same radiographer) using 3 guidance
pins to align the heads when the patients were sitting in
an upright position to obtain the Frankfort horizontal
plane, which was parallel to the floor. Exclusion criteria
were patients with previous orthodontic treatment, his-
tory of trauma to the dentofacial region, skeletal asym-
metry, temporomandibular joint disorders, and general
diseases that could influence bone tissue metabolism.

This study was conducted with 120 adolescents, 56
boys and 64 girls. They were classified into 3 groups ac-
cording to age: early adolescence (10 to \14 years),
middle adolescence (14 to\17 years), and late adoles-
cence (17 to \20 years).24 The subjects were divided
into vertical skeletal groups based on facial height ratio
or Jarabak quotient, a ratio of posterior (S-Go) to ante-
rior facial height (N-Me).3,25 These 3 groups were
hypodivergent (facial height ratio, .65%),
normovergent (facial height ratio, 62% to #65%), and
hyperdivergent (facial height ratio, \62%). Patients
were also categorized into 1 of 3 horizontal skeletal
groups based on ANB angle: Class I (1� to 4�), Class II
(.4�), and Class III (\1�) (Table I).

The CBCT (PSR 9000N; Asahi Alphard Vega, Kyoto,
Japan) images were taken in C-mode (scan size,
200 3 179 mm; voxel size, 0.39 mm; field of view,
19.97 cm). The radiologic parameters used were
80 kV(p), 60 mAs, and 17-second scan time. The CBCT
data were saved as DICOM files, and Simplant Pro
2011 pack software (version 13; Materialise, Leuven,
Belgium) was used to analyze the DICOM data to
generate the quantitative measurements.

Institutional review board approval was granted by
Wonkwang University Dental Hospital (number WKD IRB
W1610/001-001) inDaejeon, Korea, to conduct this study.

Bone density of the condyles was determined on the
axial view of CBCT images magnified up to 400% to
clarify the morphology and boundary between the
cortical and cancellous bones of the condyle. The axial
slice with the largest mediolateral diameter of the
mandibular condyle was selected (Figs 1 and 2, A).

Kim et al 383

American Journal of Orthodontics and Dentofacial Orthopedics September 2018 � Vol 154 � Issue 3



Download English Version:

https://daneshyari.com/en/article/8957443

Download Persian Version:

https://daneshyari.com/article/8957443

Daneshyari.com

https://daneshyari.com/en/article/8957443
https://daneshyari.com/article/8957443
https://daneshyari.com

