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Abstract-The purpose of this study was to determine
the correlation between the anteroposterior position of the
lips against changes in the length and width of the dental
arch in Class I malocclusion non extraction. The sample
was 30 patients PPDGS Orthodontic clinic of FKG USU.
The sample used was 30 before treatment study models, 30
after treatment study models, 30 before treatment lateral
cephalometric photograph, and 30 after treatment lateral
cephalometric photograph. The study was conducted by
measuring the width of interpremolar, intermolar and
arch length of study models and the position of the upper
lip and lower lip to e-line of lateral cephalometric
photograph. The data was processed with SPSS and data
normality was tested by Mann Whitney test. There is no
correlation statistically between the before and after
treatment of anteroposterior lip position against changes
in the length and width of the dental arch before and after
treatment. There is no correlation between the
anteroposterior lip position against changes in the length
and width of the dental arch in Class | malocclusion non
extraction.
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I. INTRODUCTION

Orthodontic is a branch of dentistry that plays role
in prevention and treatment of malocclusions and other
abnormalities in the dentofacial region [1,2].
Appropriate  goals for correcting malocclusions
resulting in proper functional and structural occlusion
and aesthetic faces and optimal teeth [1,2,3] To obtain
satisfaction with orthodontic treatment, clinicians need
the ability to develop optimal treatment plan and
mastery the techniques for different types of
malocclusions [2,3].

Occlusion is a pattern in which the maxillary and
mandible teeth interact each other in the position and
movement of mandible [1,4]. According to Canut, the
normal occlusion objectives are concrete to be achieved
by orthodontists to achieve structural, functional and
esthetic forms [1]. According to Angle, Class |

malocclusion is characterized by a normal molar teeth
anteroposterior relationship, where there is no skeletal
change site, either in the transverse or vertical plane,
and no dental changes [3,4].

The dental arch is a curve formed by the crown of
the teeth, which is a combined reflection of tooth
crown, the position and inclination of teeth, lips,
cheeks, and tongue [5]. Measurements were made on
the dimensions of wide and arch arches [6]. The
analysis of width and length of dental arch can be
performed on the study model. There are two
commonly analyzes used generally, namely Pont
analysis and Korkhaus analysis. Both of these indices
use the same of interpremolar and intermolar reference
point in determination of the index. The most widely
used analysis is the Pont. The Pont analysis is used to
diagnose the narrow, wide, or normal width of the
dental arch required as a basis for the planned treatment
of whether dental arch lateral expansion, in the
premolar or molar region. While the curved analysis
according to Korkhaus is done by measuring the
distance from the most anterior point of the labial
surface of the maxillary first incisor to the
perpendicular to the line connecting the interpremolar
pin point of Pont reference [5,7].

The controversy over the effects of tooth extraction
on aesthetic smiles leads to debates on treatment with
extraction and non-extraction [8,9]. Many things to
consider in determining a treatment requires extraction
or not. According to Baurind, there are three major
considerations in the selection of treatments with
extraction or non-extraction of teeth, including the
degree of severity of crowding teeth, the protrusive
degree of incisor teeth, and in cases requiring improved
facial profiles. The development of science and
technology in the field of orthodontics allows many
non-extraction treatment options, such as interproximal
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dental grinding of teeth, protracted, and expansion of
dental arch and molar distalization [9].

One stage in determining the diagnosis and plan of
orthodontic  treatment in appropriate Class |
malocclusion is through model analysis, which includes
analysis of the arch length and width. In addition, the
selection of non-extraction treatments will affect
changes in the arch length, width and the
anteroposterior position of lips. The aim of the study
was to examine the correlation of arch length and width
to anteroposterior lip position in class | non extraction
malocclusion.

Il. MATERIALS AND METHODS

The research is descriptive observational research
with cross-sectional research design. The sample used
30 study models of before and after treatment, non
extraction class | malocclusion that came to RSGMP
FKG USU. Category of skeletal malocclusion is Class |
(ANB 2 % 2) and MP-SN is normal (32 = 5) for men
and women. The sample age range is 17-35 years old
with all permanent tooth, except for molar 3. No
interproximal grinding, interproximal fillings on
measured tooth, and tooth extraction.

The research procedure is done by several stages of
collecting model studies, taking cephalometry
photographs based on specified inclusion and exclusion
criteria. Measurement of the dental arch length and
width before and after treatment was done on the dental
mold sample model. The dental arch width is performed
by measuring the interpremolar distance and the
intermolar width obtained by direct measurement (on
the model). The dental arch length according to
Korkhaus is done by measuring the distance from the
mesial contact of the maxillary central incisor to the
line connecting the interpremolar Pont wide reference
point. In one day, the measurement of dental study
model was only done as much as 4-5 pairs of dental
models to avoid the eyestrain of the researchers while
reading the scale contained in the calipers, so that the
data obtained more accurate. To obtain valid data,
operator test is done first, that is operator measuring 4
pairs of study model before and after orthodontic
treatment in 2 times. If the first calculation result with
the second calculation is not having different meaning,
then the operator is eligible to perform the
measurement. To see the results of measurements,
statistical tests were performed.

Tracing of lateral cephalometric photographs before
and after treatment by first determining the E-line based
on Ricketts with the reference point is the Pronasal
point (Prn): taken from the highest nose tip; Pogonion
point (Pg): the lowest point on the chin then drawn a
line from Pronasal to Pogonion. To determine the
anteroposterior position of the upper lip, then measured
the distance from between the upper lip to E-line
Ricketts (Ls-E) and to determine the anteroposterior
position of the lower lip then measured the distance
between the lower lips to the E-line. The measured
results are recorded, then processed and analyzed.

I1l. RESULTS

The data will be analyzed analytically to test the
normality of the data by using Mann Whitney test. The
results of this test indicate that the data is not normally
distributed (p <0.05). Table | is a different test table of
maxillary and mandibular interpremolar  (IP)
calculations before and after treatment with fixed
orthodontic planes in Class | malocclusion patients. The
numerical data from this table shows that the highest
interpremolar (IP) value is in the maxillary model after
treatment was 38.357 + 2.843, while the lowest
interpremolar (IP) value was in the mandible model
before treatment (34.852 + 4.513). From Table | also
can be seen that the maxillary interpremolar width
before treatment did not have statistically significant
differences with maxillary interpremolar width after
treatment (p> 0.05), while mandibular interpremolar
width before treatment had statistically significant
difference with interpremolar width of the mandible
after treatment (p <0.05).

TABLE I. INTERPREMOLAR WIDTH (IP) MAXILLARY AND
MANDIBULAR WIDTH TEST VALUES BEFORE
AND AFTER TREATMENT IN CLASS |
MALOCCLUSIONS.

Variable Mean SD p
IP maxillary before treatment 37.730 4.140 0.290
IP maxillary after treatment 38.357 2.843 )
IP mandibular before
treatment 34.852 4.513 0.049*
IP mandibular after treatment 36.588 4.828

p = p value (p<0.05)
* = significantly different

Table 1l is a different test table of maxillary and
mandibular intermolar (IM) calculations before and
after treatment with fixed orthodontic planes in Class |
malocclusion patients. The numerical data from this
table shows that the highest intermolar (IM) value is in
the mandibular model after treatment that is 46,792 +
4,716, while the lowest intermolar (IM) width value
was in the mandibular model before treatment that is
44.308 + 3.343. From Table Il it can also be seen that
the maxillary intermolar width before treatment did not
have statistically significant difference with maxillary
intermolar width after treatment (p> 0.05), whereas the
mandibular intermolar width before treatment has
statistically significant differences with the mandibular
intermolar width after treatment (p <0.05).

TABLE Il. INTERMOLAR WIDTH (IM) MAXILLARY AND
MANDIBULAR WIDTH TEST VALUES BEFORE
AND AFTER TREATMENT IN CLASS |
MALOCCLUSIONS.

Variable Mean SD p
IM maxillary before treatment 45.988 3.708 0.663
IM maxillary after treatment 45.663 3.420 )

IM mandibular before treatment 44.308 3.343

. 0.013*
IM mandibular after treatment 46.792 4.716

p = p value (p<0.05)

* = significantly different

Table IIl is a different test table showing the
anteroposterior position of the upper lip and lower lip to
E-line Ricketts before and after treatment in Class |
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malocclusion patient. The numerical data from this
table shows that the highest anteroposterior position
value is on the lower lip to E- Line after treatment is
2.050 + 2.394. While the lowest anteroposterior
position is on the upper lip of the E-line before
treatment is -0.685 + 2.884. From Table IV it can also
be seen that upper lip positions on E-line before
treatment did not have statistically significant
differences with upper lip position on E-line after
treatment (p> 0.05), while the lower lip position on E-
line before treatment had statistically significant
differences with lower lip position on E-line after
treatment (p <0.05).

TABLE I1l. TEST VALUES OF ANTEROPOSTERIOR POSITIONS
OF UPPER LIP AND LOWER LIP BEFORE AND
AFTER TREATMENT IN CLASS |
MALOCCLUSION

Variable Mean SD p

Upper lip position to E-line before 0685 | 2.884
treatment
Upper lip position to E-line after 0.489

Pper iip p -0.150 | 2.649
treatment
Lower lip position to E-line before 0717 | 2.299
treatment

- — - 0.030*

Lower lip position to E-line after 2050 | 2.394
treatment ' )

p = p value (p<0.05)
* = significantly different

Table 1V is a table showing the correlation between
the upper and lower lip anteroposterior positions against
the maxillary and mandible intermolar (IM) width
before and after treatment in Class | malocclusion. The
numerical data indicates a correlation between the
upper lip anteroposterior positions prior to treatment of
the maxillary intermolar width before treatment
(r=0.73), but the correlation did not have a significant
difference (p> 0.05).

TABLE IV. CORRELATION VALUES OF ANTEROPOSTERIOR
POSITIONS OF UPPER LIP AND LOWER LIP TO
MAXILLARY AND MANDIBULAR INTERMOLAR
(IM) WIDTHS BEFORE AND AFTER TREATMENT
IN CLASS | MALOCCLUSIONS

Variable r p
Anteroposterior position of upper lip before 073 0.70
treatment to IM maxillary before treatment ) )
Anteroposterior position of upper lip after 0.22 024
treatment to IM maxillary after treatment ) )
Anteroposterior position of lower lip before -0.09 0.65
treatment to IM mandibular before treatment ) )
Anteroposterior position of lower lip before 009 065
treatment to IM mandibular after treatment ) )

r=correlation

IV. DISCUSSION

The result show that the interpremolar and
intermolar maxillary and mandibular values were
changed before and after treatment with fixed
orthodontic plane used in Class | malocclusion patients
which can be seen in Table | and Table Il. From the
research results, it can be seen that the significant
difference is seen only in interpremolar mandibular
width before and after treatment, but not significant in
the maxillary arch. The results of this study (Table I11)

showed that lower lip position to E-line before
treatment had significant differences with lower lip
position on E-line after treatment (p <0.05). Table IV,
showed a correlation of only one variable, the
anteroposterior position of the upper lip prior to
treatment of the maxillary intermolar width before
treatment, but this variable also has no significant
difference (p> 0.05). The other three variables do not
show any correlation.

There are changes in the size of the dental arch
width before and after treatment with fixed plane in a
non-extraction Class | malocclusion patient. However,
significant differences are found only in changes of the
interpremolar width of the mandible, intermolar
mandibular and lower lip anteroposterior position
against the mandible before and after treatment. There
was no statistically significant difference in
interpremolar maxillary width, intermolar maxillary
width; maxillary curve length, mandibular arch length
and anteroposterior lip position before and after
treatment but clinically values were altered.

The correlation was present only in the
anteroposterior position of the upper lip prior to
treatment of intermolar maxillary width before
treatment, but did not have a significant difference (p>
0.05). There is no correlation in other variables.
Statistically, there was no correlation between changes
in the length and width of the dental arch to
anteroposterior lip positions in patients with non-
extraction Class | malocclusion in this study.
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