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The Correlation between Class I, Il, Il Dental and Skeletal
Malocclusion in Ethnic Javanese: A Cross sectional Study

| Gusti Aju Wahju Ardani', Danitya W. Heswari?, Alida Alida’
'Department of Orthodontics, Faculty of Dental Medicine, Universitas Airlangga, “Faculty of Dental Medicine, Universitas Airlangga, Surabaya, Indonesia

Aim: This study aimed to analyze the correlations between skeletal and dental Class I, 11, III malocclusion and the association between
molar relation and skeletal classes among Javanese people at Universitas Airlangga Dental Hospital, Surabaya, Indonesia. Materials
and Methods: An observational analysis study with cross-sectional and total sampling method was conducted. A minimum sample size
is determined by Lameshow’s formula. Samples (n = 132) were collected from Airlangga University Dental Hospital. Study models
were taken and assessed for the overjet and overbite values and molar relationship according to Angle classification. The lateral
cephalography was analyzed to obtain Sella—Nasion—A point (SNA), Sella—Nasion-B point (SNB), A point-Nasion-B point (ANB),
Wits, upper incisor-Nasion—A point (U1-NA), and lower incisor—Nasion-B point (L1-NB). The descriptive statistics were performed
for calculating the mean and standard deviation. Pearson’s correlation test and Spearman’s rho test were applied to determine the
possible correlation between skeletal and dental measurements (P < 0.05). Results: There was an increase of Ul-NA and LI-NB in
all three classes. On the contrary, there was a decrease of SNB in Class II malocclusion. Class III malocclusion showed an increase
of SNB and a decrease of SNA. There is a correlation between skeletal and dental measurements in all three classes. The association
between molar relations and skeletal classes in this experiment is intermediate. Conclusion: There was a correlation between skeletal
and dental conditions that can exacerbate malocclusion in ethnic Javanese.
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INTRODUCTION convex facial profile and it is probably caused by the
retruded mandible, the protrusion of the maxilla, or
a combination of both.** Moreover, the patterns
of Class IIl skeletal malocclusion are characterized
by a concave facial profile, which may be because
of mandibular protrusion, maxillary retrusion, or a
combination of both."! Our previous study showed that
the most common maxillary arch form was square in
malocclusion Class I, tapered in Class II and Class III.
Meanwhile, the most common arch form found was
square in all three classes of malocclusion, Class I,

The high prevalence puts malocclusion as a public health
problem and becomes the third highest priority for oral
health world wide.!"! In Indonesia, malocclusion is ranked
as the most prevalent oral health problem.” Malocclusion
has multifactorial causes classified into the general factors
and the local factors. General factors cover hereditary,
congenital abnormalities, environment, and trauma,
whereas local factors cover the number and the shape of
teeth anomalies, premature loss, and caries.”!

Malocclusion is not only caused by the dental condition

but also it is affected by the skeletal condition. The Address for correspondence: Dr. | Gusti Aju Wahju Ardani, DDS., M.SC.,
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maxilla and the mandible are harmonized. The pattern
of Class II skeletal malocclusion is characterized by a
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Class 1I, and Class III, in the mandibular arch form
among ethnic Javanese.l*!

Meanwhile, the relationship between dental and skeletal
characteristics has been long debated in the field of
orthodontics. Some studies say that dental condition is
strongly affected by the skeletal of the face. The local
changes in the tooth can have a limited effect on the
discrepancy between the relationship of the maxilla
and the lower jaw. According to Al-Jaba and Aldrees.”
changes in the relative position of nasal to points
A and B can affect the value of A point-Nasion-B
point (ANB), meaning that the value of ANB does not
always correspond to its dental state. The type of molar
relationship found in Class III skeletal malocclusion
is Class 1, whereas in the study conducted by Zhou
et al™ 85% of individuals with Class 1II skeletal
malocclusion have a molar relation according to their
skeletal conditions. A study by Zupancic et al "
found that overjet cannot describe the skeletal state
in Class I and III malocclusion, but it can be a good
predictor of skeletal conditions in Class II division 1
malocclusion. Furthermore, a study by Ardani et al
in Javanese population showed that Class II skeletal
malocclusion with anteroposterior skeletal discrepancies
are characterized by a large ANB reflecting the mal-
relationship between the maxilla and mandible. Class I1
skeletal malocclusion has an increased ANB, mostly not
by the rising Sella-Nasion-A point (SNA) but by the
declining Sella-Nasion-B point (SNB).I'21

Furthermore, the skeletal and the dental correlation are
very important to understand because it is very essential in
determining the right diagnosis and treatment plan. Thus,
this study aimed to investigate the correlation between
skeletal and dental characteristics in Class I, II, and III
malocclusion in ethnic Javanese patients at Universitas
Airlangga Dental Hospital, Surabaya, Indonesia.

MareriaLs ano MeTHoDS

Study design and sampling criteria

This was an observational analysis study with cross-
sectional and blind total sampling methods. A minimum
sample size is determined by Lameshow’s formula. One
hundred-thirty-two samples were collected from Airlangga
University Dental Hospital. All informed consents were
obtained from all participants. The inclusion criteria of the
study were as follows: patients with diagnosis of Class I,
I1, and III skeletal malocclusion, patient who had never
undergone any orthodontic treatment, all study models
and lateral cephalometric radiograph that were in good
condition, all permanent and maxillary permanent teeth
from the first molar to the first molar that were erupted,
and the patients from Javanese background. The exclusion
criteria of the study were as follows: patients with systemic
diseases, craniofacial malformations, cleft lip and palate,

facial asymmetry, missing teeth, supernumerary teeth, and
impacted teeth.

Observational parameters

In this study, patients’ models and lateral cephalograph
were used. Samples with malocclusion were classified
based on the value of ANB. Class I had the range of ANB
from 2° to 4°, Class II >4°, and Class III <1°.

Study models of the patients were taken and assessed
for the value of overjet and overbite using a ruler and a
digital Vernier Caliper (0.01 mm of accuracy). Overjet was
measured from the horizontal distance of upper incisor
incisive to the labial surface of lower incisor incisive.
Overbite was measured from the vertical distance of the
upper incisor incisive to the lower incisor incisive.

Along with ANB value, samples were also assessed for
the existing of molar relationship according to Angle
classification. The lateral cephalograph was then analyzed
by using an automatic computed digital Morpheus
(Sinbong 1-ro, Suji-gu, Youngin-si, Gyeonggi-do, Korea)
software (Morpheus, Sinbong 1-ro, Suji-gu, Youngin-si,
Gyeonggi-do, Korea) to obtain the value of SNA, SNB,

Figure 1: An example of the cephalometry analysis of malocclusion in
ethnic Javanese patient
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ANB, Wits, upper incisor-Nasion—A point (U1-NA), and
lower incisor-Nasion—B point (L1-NB) [Figure 1]. There
was only one observer and a total of 132 samples were
recorded with no drop or withdrawal was noted.

Statistical analysis

All data were analyzed performed using the Statistical
Package for the Social Sciences software, version 20.0
(IBM, Chicago, IL). Descriptive statistics were applied for
the calculation of mean, standard deviation, maximum,
and minimum. Pearson’s correlation test and Spearman’s
rho test were used to determine the possible correlation
between skeletal and dental measurements (P < 0.05).
Cohen’s Kappa test was applied to determine the level of
agreement between class of molar relation and skeletal
(P <0.05).

ResuLts

A total of 132 samples comprising 37 men and 95 women
(ranging from 12 to 30 years old) who fulfilled the criteria
were included in this study. They were classified into three
classes according to ANB: 51 samples of Class I with
ANB angle of 2° to 3.5° 50 samples of Class II with
ANB angle of 5° to 13°, and 31 samples of Class I1I with
angle of ANB —1° to —10° comprising 37 male patients
and 95 female patients aged between 12 and 30 years. In
Class I skeletalmalocclusion[Table 1], thereis a correlation
between SNA and U1-NA (mm) (r = —0.299, P = 0.033:
P =<0.05), SNB and U1-NA (mm) (r = —0.292, P = 0.037;
P < 0.05). ANB and L1-NB (mm) (r = 0.358, P = 0.01:
P < 0.05). However, in Class II skeletal malocclusion
[Table 2], there is a correlation between Wits and U1-NA
(°) (r = —0.308, P = 0.03; P <0.05), ANB and UI-NA
(mm) (r = —0406, P = 0.003), ANB and UI-NA (°)
(r=-=0.328, P = 0.02: P < 0.05). Moreover, in Class III
skeletal malocclusion [Table 3], ANB is correlated with
overjet (r=0.547, P = 0.001; P <0.05), overbite (r = 0.462,
P =0009: P<0.05), U-NA (°) (r = —0.518, P = 0.003;
P <0.05), and L1-NB (°) (r = 0.407, P = 0.023; P < 0.05).
It is found that there is also a correlation between SNA
and Ul-NA (mm) (r = —=0.368, P = 0.042;: P < (.05), SNA

Table 1: The descriptive statistic of Class | skeletal
malocclusion

and UL-NA (°) (r = —0.489, P = 0.005; P < 0.05), SNB
and overjet (-0.469, P = 0.008; P < 0.05), and SNB and
LI-NB (mm) (r = —0.436, P = 0.014; P < 0.05) in Class 111
skeletal malocclusion in this study. However, there is no
significant correlation between SNA and Wits in all three
classes (P = 0.588, P > 0.05; P <0.05), as can be seen in
Table 4.

Discussion

In this study, there is no significant correlation between
SNA and Wits in all three classes of malocclusion.
According to Altman," the agreement value could be
interpreted as intermediate. This means that most sample
in this study had a quite similar condition between molar
relation and the ANB angle. However in the reality, molar
relations might not be in accordance with their skeletal
conditions. Among the factors that must be evaluated
to formulate a correct diagnosis and suitable treatment
plan, the anteroposterior relationship between the jaws
is a particularly relevant parameter."” In Class | skeletal
malocclusion in this study. there is only a correlation
between SNA and UI-NA (mm), SNB and U1-NA (mm),
and ANB and L1-NB (mm). This might be because the
subject of Class I malocclusion is less harmonic and
exposed to greater variations as compensation, both from
the sagittal and vertical directions; thus, it is difficult to

Table 2: The descriptive statistic Class 1l skeletal
malocclusion

Measurement

Mean + standard deviation

Overjet (mm) 5907T+3.16
Overbite (mm) 361 £1.88
Ul-NA distance {(mm) 8.37 405
UI-NA inclination () 2742+ 941
L1-NB distance (mm) 11 £4.08

L1-NB inclination (®) 34.62 645
SNA (%) 82.7+4.01
SNB (°) T5.83 +£4.09
ANB (°) 6.85+2.25
Wits (mm) 426 £3.33

Table 3: The descriptive stalistic of Class Ill skeletal

Measurement Mean = standard deviation

Overjet (mm) 385248
Overbite (mm) 296 1.74
Ul-NA distance (mm) 925+3.67
Ul-NA inclination (®) 30.46 £ 7.96
L1-NB distance {(mm) 8.36+2.63
L1-NB inclination (°) 3182604
SNA (°) 82.01 £3.87
SNB (%) 7945+ 3.75
Wits (mm) 082+2.1

malocclusion

Measurement Mean + standard deviation
Overjet (mm) =029 +2.08
Overbite (mm) =031 £2.11
Ul-NA distance {(mm) 10.69 £ 422
UI-NA inclination (®) 3498 +6.43
L1-NB distance (mm) T25+2.66
L1-NB inclination () 2594 +6.61
SNA (%) 80.29 +3.91]
SNB (") 83.34 £ 3.62
ANB (") =304 £28
Wits (mm) —493+7.1
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Table 4: The result of Cohen’s Kappa test showing the level of agreement between malocclusion class of molar relation and
skeletal. The correlation between anteroposterior molar relation and ANB angle

Molar relation ANB P value Chance of agreement
Class | Class Il Class Hll Total

Class I 41 (38.64%) 13 (37.88%) 9(23.48%) 63 (100%%) 0.588 T3.48%

Class 11 B (18.18%) 35 (79.54%) 1(2.2T%) 44 (1000%)

Class 111 2 (8%) 2 (8%) 21 (84%) 25 (100%%)

Total 51(47.73%) 500(33.33%) 31(18.94%) 132 (100%%)

Significant if P < 0.05

predict the entity.!” In a study by Hasegawa et al!"¥ in
Mongolian population, there is a significant positive
correlation between overjet and overbite and between
L1-NB (mm) and Ul-NA (°). It is in accordance with the
result in this study.

Meanwhile, in Class II skeletal malocclusion, a negative
significant correlation is found between the Ul-NA (°) and
Wits. This means that when the Ul-NA (°) increases or
proclination, the valueof Witswill bedecreasedandvice versa.
According to Tanaka et al ' the position of occlusal plane
used asa reference line for Wits measurement is influenced by
the maxillary dentition growth and the inclination of occlusal
plane is strongly affected by dentoalveolar bone growth. This
study also exposes a negative significant correlation between
SNB and Wits in Class I skeletal malocclusion, which shows
that if the SNB decreases then the Wits value will increases
and vice versa. [t states that in Class IT malocclusion patients
with a more retruded mandibular position as compared to
the cranial base, there is a possibility of an increase in Wits."*l
A significant correlation is also discovered between Wits
and ANB. The same result is also recognized in a study by
Al-Jabba and Aldrees”! which examined the relationship of
molar, ANB, and Wits.

Furthermore, previous studies have discussed the
relationship between ANB and overjet, where in the case
of Class II skeletal malocclusions with large ANB values,
the overjet can be a good predictor. It was also stated in
a study by Zupancic et al!'l that there is a significant
positive correlation between the overjet to ANB. Overjet
can be used as a predictor of skeletal relationships only in
Class 11 division I malocclusions, whereas for other types
of malocclusion, the result is not predictable. However, in
this study, the result is different from the previous studies.
This might be due to the characteristics of Javanese patients
whose most common case is bimaxillary protrusion.

Moreover, a correlation between skeletal and dental
measurements in Class I1I skeletal malocclusion patients
in this study tells a negative correlation between overjet
and SNB. This shows the characteristics of patients with
Class 111 skeletal malocclusion if the overjet decreases. [tis
likely dueto the increase of SNB leadingto Class I skeletal
malocclusion. This study expresses a positive correlation
between overjet and ANB. A study by Jabbar and Amjad""

on Class III malocclusion patients in Pakistan showed a
similar result. They found that there is a positive significant
correlation between ANB and overbite. This means that
in Class III skeletal malocclusion patients, when the ANB
decreases, the overbite also decreases. It is in accordance
with a study by Zere ef al ® in which the mandibular
prognathism is accompanied by a long face. Additionally,
the correlation test shows a negative correlation between
ANB and UI-NA (°). In Class I1I skeletal malocclusion
with of the declined ANB, it is likely to be accompanied by
proclination of the maxillary incisor that is consistent with
the characteristics of Class III malocclusion in the study
conducted by Li et al™ in Chinese population. Finally, a
positive significant correlation between ANB and L1-NB
(°) is also found in this study. In recent study, Class III
malocclusion is divided into three classes based on their
characteristics and one of them showed a characteristic
of retroclined mandibular incisor.™” This experiment was
limited among Javanese ethnic samples and it did not
distinguish the gender of the subject. Further experiment
distinguishing the gender of the sample is expected.

ConcLusion

It can be concluded from this study that in Class I skeletal
malocclusion, there is correlation between SNA and
Ul-NA (mm), SNB and UI-NA (mm), ANB and L1-NB
(mm). However, in Class II skeletal malocclusion, there is a
correlation between Wits and U1-NA (°), ANBand U1-NA
(mm), and ANB and U1-NA (°). In addition, in Class I1I
skeletal malocclusion, ANB is correlated with overjet,
overbite, UI-NA (°), and L1-NB (°). The correlations
between SNA and UT-NA (mm), SNA and UI-NA (°). SNB
and overjet, and SNB and L1-NB (mm) are also discovered
in Class II1 skeletal malocclusion. The orthodontist should
be aware of these findings and should be considered during
diagnosis and treatment planning. Further study is required
for confirmation with better setting and control.
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