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Abstract: Introduction: During mixed dentition period, the growth and development process of
dentocraniofacial complex occurs, with temporomandibular joint as one of its centers of growth.
The condition of temporomandibular joint can be seen from its condylar head shape; therefore, it
is essential to understand the normal morphology of condylar head during mixed dentition
period. Objective: this research aims to view the general morphology of condylar head during
mixed dentition period. Method: Samples of panoramic radiographs were collected from Maranatha Dental Hospital, Bandung, Indonesia. It consists of 70 male and 70 female subjects, divided into three groups according to their phase of mixed dentition period. Shape of subjects'
condylar heads was determined by analyzing and comparing the tracing results of condyle in
panoramic radiograph. Result: Study showed in first transitional period of mixed dentition,
condylar head shape is dominated by round, as growth and development go on, the domination
of condylar head shape is changed into convex on second transitional period. Conclusion:
Mostly condylar head shape morphology during mixed dentition period is round-headed in first
transitional and inter-transitional period, and convex-headed in second transitional period.
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1. Introduction
Mixed dentition is a transition stage between deciduous and permanent dentition.
This period begins when emergence of first mandibular permanent molars occurs and
the end of period is marked by the exfoliation of the last deciduous teeth in the oral cavity
[1]. This period is crucial, every developmental change that happens in mixed dentition
period will determine occlusal relationship in permanent dentition, that lasts a lifetime
[2]. In mixed dentition period, a lot of dentocraniofacial anomalies can be seen, whether
its self-correcting as the growth and development goes on, or possibly permanent dentocraniofacial anomalies that needed to be treated right away to prevent further abnormalities [3].
During mixed dentition period, both emergence and exfoliation of teeth occur simultaneously in oral cavity, causing significant changes in teeth alignment, thus might affect occlusal relation. Those changes might be normal and self-correcting, or abnormal
that might lead to permanent malocclusion or other craniofacial development disturbance [4]. Changes of occlusion may also affect mastication because occlusal features will
directly affect the electrical signal activity of masticatory muscles [5]. Occlusal relationship changes in mixed dentition period can alter diet preferences and triggering oral bad
habits that might disrupt the balance of masticatory function. Normal masticatory function must be maintained to prevent craniofacial deformities in the future [6,7].
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Temporomandibular joint (TMJ) is a synovial joint, consists of three main bony
components: condylar process, articular eminence, and glenoid fossa. TMJ receives
complex force on jaw movements during mastication, which is concentrated on the
condylar process [8]. Condylar process is known as one of mandibular growth centers
that has a significant role in mandibular growth and development. Main factors affecting
mandibular growth are condylar growth and masticatory muscles activities [6].
Various shapes and sizes of condylar head had been obtained in several previous
studies. In general, shapes of condylar head are classified as convex, angled, round, and
flattened [9]. Assessment of condylar process shape can be used as an indicator of Temporomandibular Joint Disorders (TMDs). Therefore, dental clinician needs to comprehend the difference between normal and abnormal morphology of condylar process to
help diagnosing and treating signs of TMDs as early as possible [10].
Panoramic radiograph is one of imaging modality that has been used widely in
dentistry. Panoramic radiograph or as known as Orthopantomogram (OPG), presents
single tomographic image of facial structures that includes maxillary and mandibular
arch and adjacent anatomical structures such as temporomandibular joint [12]. Panoramic imaging provides essential data that can be useful for early diagnosis of TMDs as it
presents a two-dimension anatomical image of condylar process and glenoid fossa that
acts as important parts in temporomandibular joint [13].
The objection of this study is to understand the general morphology of condylar
head during mixed dentition period, thus can be referenced for early diagnosis of temporomandibular disorders.

2. Materials and Methods
Machines and software used in this study include: Morita Veraviewepocs 3DR100,
Samsung Galaxy Note, Morita i-Dixel, Galaxy Note Photoviewer.
Method used in this study is analytic descriptive with retrospective design and
qualitative approach. Population included are all patient in mixed dentition period
whom have received or currently receiving any treatment at integrated dental clinic,
general dental clinic, or pediatric dental clinic in Maranatha Dental Hospital, Bandung,
Indonesia. Samples included in this study are all patient in population that meets the exclusion and inclusion criteria and have done panoramic imaging in Maranatha Dental
Hospital, Bandung, Indonesia. Sampling method used in this study is simple random
sampling.

3. Results
Data collected from Radiology Center of Maranatha Dental Hospital, Bandung, Indonesia (2013-2019), consists of 628 panoramic radiographs of patients with 6-13 years
old age range that fulfills the inclusion and exclusion criteria, there are 371 data of male
patients and 257 data of female patients. Samples are chosen randomly by simple random
sampling method, resulting in 70 data of male subjects and 70 female subjects included in
this study.
Subjects are divided into three groups based on their mixed dentition phase that had
been identified from patients' age on medical record and dental development phase that
can be seen from patients' panoramic radiograph. Subject grouping based on genders and
mixed dentition phase can be seen at Table 1 below.
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Table 1. Subjects grouping based on gender and mixed dentition phase

Mixed Dentition Phase
First transitional period
Inter-transitional period
Second transitional period
Total

Male
Subjects
33
27
11
70

Female Subjects
32
25
12
70

Total
65
52
23
140

Distribution of all 140 subjects’ condylar head shape can be seen on Table 2 below.
Table 2. Distribution of subjects’ condylar head shape

Shape of Condylar Head
Convex
Round
Flat
Angled

Side
Right condyle
Left condyle
Right condyle
Left condyle
Right condyle
Left condyle
Right condyle
Left condyle

Total
57
60
63
52
19
25
1
3

117
115
44
4

Based on data obtained, Diagram 1 below shows overall distribution of subject's
condylar head shape during particular phase of mixed dentition period.

Figure 1. Percentage of condylar head shape according to certain phase of mixed dentition period

Result of this study concludes that there is a significant difference in dominant condylar
head shape in every phase of mixed dentition period. Result has shown that number of convex
and angled shaped condylar head are increasing within the development of dentition, in contrary the number of round and flat shaped condylar head are decreasing within the development of dentition. Figure 2 presents subjects' percentage of condylar head shape within the
development of mixed dentition period.
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Figure 2. Percentage of subjects’ condylar head shape according to mixed dentition phase

4. Discussion
All 140 subjects included in this study divided into three main groups based on their
phase of mixed dentition period. Subjects that meet inclusion and exclusion criteria
mostly are five to seven years old or in first transitional period, thus subjects in first
transitional period had more probability to be selected as samples.
Condylar head shape varies in each individual, both normally or pathologically.
Classification of condylar head shape used in this study, according to Yale, is divided
into four main shapes: convex, round, flat, and angled [9]. Theoretically and based on
previous research, normal condylar morphology in most adults is convex-shaped condyle [14]. Round-shaped condylar head is also considered normal, but round-shaped
condyle found to be less prevalent than convex in adults [15]. However flat and angled
are considered as pathological form of condylar head shape that happened as a result of
particular condition that caused pathological wear, such as bad oral habits or growth and
developmental disturbance [14].
Mandibular condyle development starts at early stages of life and continuously remodel as an adaptive response to anatomical and functional changes that happened
during growth and development. Condylar cartilage plays a considerable role in mandibular development and determine final morphology and composition of mandibular
condyle [16]. In infants, condylar cartilage acts as growth cartilage that works similarly
with cartilages found at long bone plates so that a vast growth potential might be related
to this. Round condylar head shape is the most common condylar head shape found in
infants, as growth and development occur, elongation and condylar ossification toward
articular surface will happen [17].
In first transitional period of mixed dentition, the morphology of condylar head was
dominated by round-shaped condyle. In inter-transitional period of mixed dentition, the
morphology of condylar head was still dominated by round shape, but the difference of
percentage between round and convex-shaped condyle is decreasing compared to previous phase. In second transitional period of mixed dentition, the most dominant morphological shape of condylar head is convex. This result is in line with previous theory
stating that the most common condylar head shape found in children is round, as development occurs condyle will elongate, resulting in the change of morphology into
convex-shaped condyle, the most common condylar head shape found in adults [15].
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As age increasing and growth and development occurs in children, lots of changes
will happen in temporomandibular joint. At the age of five to six, a child began to enter
mixed dentition in first transitional period. In this age, the decreasing of condylar cartilage thickness and amount of vascularization in articular surface of condyle also start to
happen. The reduction of condylar cartilage thickness will affect the shape of condylar
head in a certain amount of time [18]. Figure 1 shown that in first transitional period the
most to least common condylar head shape found is round (46.16%), convex (33.38%), flat
(17.69%), and angled (0.77%). Previous theory stating condylar head shape in children
are mostly round-headed and coated with thick cartilage is in line with this research result [17].
In inter-transitional period that happened at the age of eight to ten, further development of occlusion is occurring and can be seen by the emergence of canine bulge and
fully erupted permanent incisives and permanent first molars [19]. In inter-transitional
period, as shown at Figure 1, round-shaped condylar head is still dominating (44.32%),
but the percentage difference between round and convex-shaped condylar head decreased by 5,97% in comparison to previous phase (first transitional period). Most subjects in inter-transitional period with convex condylar head shape had lower position of
canine bulge compared to subjects with round condylar head shape, indicating that subjects with convex condylar head shape most likely are at a more mature developmental
phase than subjects with round condylar head shape. In inter-transitional period, transition of condylar head shape from round to convex is taking place.
Second transitional period is the end of transition phase from mixed to permanent
dentition. Establishment of occlusion happened in this phase, at the age of ten to twelve.
Second transitional period clinically can be seen from the eruption of permanent second
molars and premolars. Increased height of dentofacial bone and the change of hypertrophic and proliferative zone of condyle are also taking place in this phase [19]. Elongation of condylar head as a result of calcification and ossification will also be more visible
in this phase. Condylar head morphology will more likely lead to convex-shaped, the
most common normal condyle shape found in adults [15]. As seen in Figure 1, percentage
of convex-shaped condylar head in second transitional period increases significantly
(58.70%), surpassing round-shaped condylar head (26.08%) that most commonly found
in first and inter-transitional period. This indicates that at the end of mixed dentition period, most normal individuals without occlusion abnormalities, bad habits, and developmental disturbances had convex-shaped condylar head.
Figure 2 summarizes that round-shaped, the most common condylar head shape in
infants are also the most commonly found condylar head shape in first transitional phase
of mixed dentition period. As growth and development occurs, the number of
round-headed condyle is gradually decreasing within next phases. In contrary, the
number of convex-headed condyle as most commonly found in normal adults and also
second transitional period of mixed dentition in this research is gradually increasing as
growth and development occur. Round and convex shaped condyle are considered as
normal morphologies of temporomandibular joint. In contrast, flat and angled shaped
condyle are considered as abnormal morphologies of temporomandibular joint as a result of pathological conditions.

5. Conclusions
Morphological appearance of condylar head in normal individual at first transitional period of mixed dentition is round-shaped (46.16%), at inter-transitional period of
mixed dentition is round-shaped (44.23%), and at second transitional period of mixed
dentition is convex (58.70%).
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