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Analysis of Treatment Period on the Intraoral Removable Appliance Utilizing
Vertical Facial Growth on Class I Malocclusion
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— Abstract

bite etc. was collected and calculated.

influenced on treatment duration.

Vertical facial growth triggers the rotation of mandible to move the chin point to the downward and backward
direction, which showed remarkably effective result making the less prominent chin. Recently, the intraoral removable
appliance utilizing class I elastic demonstrated the vertical growth trigger mechanism. The treatment change was very
fast and wearing was quite easy, compared to extraoral appliances.

The purpose of this study was to verify the duration of the treatment on class I malocclusion using intraoral
removable appliances, which designed to accelerate vertical facial growth.

56 patients were selected with the complaint of the protruded mandible and class Il malocclusion (overjet : -3 - 0 mm,
overbite : 0 - 4 mm). Information like; age at start, duration of the treatment events, type of the treatment, overjet, over-

The average age of the patients delivering the initial brace was 8.75 +
resolved within 6 months. The total treatment period was 21.79 +
alignment of anterior teeth and torque control using additional removable and fixed orthodontic appliances. The cor-
relation study showed that patient's cooperation (p = 0.000) and the use of fixed appliance (p = 0.032) were significantly

Key words : Treatment of class III, Vertical facial growth, Intraoral removable appliance with class I hook

1.10 year. Most of the anterior crossbite was
10.73 months with the additional procedures like the
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Fig. 1. The intraoral removable appliance designed to correct class I malocclusion, which triggers vertical facial growth. Mc-
Namara suggested that vertical facial growth induced the downward and backward rotation of mandible making chin point
less prominent(3]. (A) Maxillary anteroposterior screw for incisor alignment and posterior bite block (PBB) for bite jumping.
PBB is added when overbite is more than 3 mm. (B) Mandibular median screw to correct narrow arch frequently found in
class I patient, (C) Class I elastic was engaged between the upper posterior hook and the lower U-loop of labial bow, (D)
Upper posterior hook is located on distal gingival margin of first permanent molar made with 0.8 stainless steel wire.
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@ Angle determined by point S, point N, and point A (SNA)

@ Angle determined by point S, point N, and point B (SNB)

3 Angle determined by point A, point N, and point B (ANB)

@ Angle formed by the intersection of tooth axis of upper
incisor and SN plane (U1 to SN)

® Angle formed by the intersection of tooth axis of lower
incisor and mandibular plane (IMPA)

® Angle determined by SN plane and mandibular plane
(Mandible plane angle to SN)
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Table 1. List of variables by the source of information

Source of information Variables

Age

Gender

Duration of total orthodontic treatment
Duration of OTB

Duration of COAC

Duration of interarch elastics

Negative patient's cooperation chart entry
Use of fixed appliance with bracket

EMR

Overjet
Overbite

SNA, SNB, ANB

Ul to SN

IMPA

Mandible plane angle to SN

Study cast

Lateral cephalogram

EMR = electric medical record, OTB = over the bite, COAC = correction of
anterior crossbite, SNA = sella-nasion to A point angle, SNB = sella-nasion
to B point angle, ANB = A point to B point angle, ANS = anterior nasal
spine, PNS = posterior nasal spine, SN = plane from center of sella to na-
sion, UL = root apex of upper incisor-incisor superius line, IMPA = incisor-
mandibular plane angle.
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Table 2. Variables measured at diagnosis of class II malocclusion

Variables Mean + SD
Age (year) 875+ 110
Overjet (mm) -1.75 + 1.08
Overbite (mm) 2.34 + 1.54
SNA () 78.84 + 3.08
SNB () 78.09 + 10.62
ANB () -0.63 £ 1.95
Ulto SN () 103.16 + 6.56
IMPA () 90.61 + 6.06
Mandible plane angle to SN () 3443 + 370
Duration of interarch elastics (month) 354 + 315
Negative patient's cooperation chart entry (n) 218 £ 231

SD = standard deviation, SNA = sella-nasion to A point angle, SNB =
sella-nasion to B point angle, ANB = A point to B point angle, Ul = root
apex of upper incisor-incisor superius line, SN = plane from the center of
sella to nasion, IMPA = incisor-mandibular plane angle

Table 3. Age distribution of the children in the study

Age (year) Number
7 16
8 16
9 15
10 8
11 1
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(Table 5).

Table 4. Correlation between variables and OTB, COAC, total treatment period

Variables OTB COAC Total treatment period
Correlation p-value Correlation p-value Correlation p-value

Age -0.028 0.839 0.097 0478 0.132 0333
Gender 0.222 0.099 0.028 0.840 -0.034 0.804
Overjet -0.066 0.628 -0.012 0.928 -0.098 0472
Overbite -0.07 0.608 -0.206 0.127 -0.033 0.809
SNA -0.062 0.652 -0.003 0.982 0.002 0.987
SNB -0.017 0.900 0.077 0.572 0.100 0.464
ANB 0.088 0.519 0.127 0351 -0.080 0.558
U1 to SN -0.119 0.383 -0.097 0478 -0.173 0.201
IMPA 0.032 0.817 0.052 0.702 -0.242 0.073
Mandible plane angle to SN 0.037 0.785 0.101 0457 0.064 0.637
Duration of interarch elastics 0.156 0.250 0.287 0.032 0417 0.001
Negative patient's cooperation chart entry 0.045 0.744 0.348 0.009 0.687 0.000
Use of fixed appliance 0.073 0.591 0.136 0319 0.497 0.000

p-value from Pearson’s correlation test

OTB = over the bite, COAC = correction of anterior crossbite, SNA = sella-nasion to A point angle, SNB = sella-nasion to B point angle, ANB = A point to B
point angle, UL = root apex of upper incisor-incisor superius line, SN = plane from the center of sella to nasion, IMPA = incisor-mandibular plane angle

177
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Table 5. Partial correlation between variables and duration

Duration Variables Correlation p-value

COAC Duration of interarch elastics 0.167 0.224
Negative patient's cooperation chart entry 0.263 0.053
Duration of interarch elastics 0.171 0.217

Total treatment period Negative patient's cooperation chart entry 0.553 0.000
Use of fixed appliance 0.292 0.032

p-value from Partial correlation test
COAC = correction of anterior crossbite

Table 6. Comparison of variables by the use of fixed appliance

Removable appliance only  Additional fixed appliance

Variables (N=41) (N=15) p-value
Mean = SD Mean + SD
Age (year) 865 + 115 9.02 £ 0.96 0.120
Overjet (mm) -176 + 114 -1.73 £ 0.96 0.992
Overbite (mm) 237 + 161 227 +139 0.872
SNA (°) 79.02 + 3.01 7833 + 331 0.576
SNB (°) 7785+ 1233 7873 + 2.89 0.216
ANB (°) -0.71 £ 1.99 -040 + 1.88 0.646
Ul to SN (°) 103.83 + 6.38 10133 + 691 0.131
IMPA (%) 90.73 + 5.74 90.27 + 7.08 0.578
Mandible plane angle to SN (°) 3422 + 373 35.00 + 3.68 0.509
Duration of interarch elastics (month) 305+ 279 487 + 376 0.081
Negative patient's cooperation chart entry (n) 159 + 1.55 3.80 + 3.19 0.011

p-value from Mann-Whitney U test
SD = standard deviation, SNA = sella-nasion to A point angle, SNB = sella-nasion to B point angle, ANB = A point to B point angle, U1 = root apex of up-
per incisor-incisor superius line, SN = plane from the center of sella to nasion, IMPA = incisor-mandibular plane angle
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Table 7. Comparison of treatment duration by the use of fixed appliance

J Korean Acad Pediatr Dent 46(2) 2019

Removable appliance only Additional fixed appliance Total
Treatment duration (months) (N=41) (N=15) (N=56)
Mean + SD Mean + SD Mean + SD
Start - OTB 3.20 £ 250 3.60 £+ 241 331 +242
OTB - COAC 171 + 2.34 240 £ 292 190 + 2.39
Start - COAC 520 +3.12 6.20 + 3.80 546 + 3.28
Total treatment period 1851 + 8.23 30.67 £ 12.63 2179 £ 10.73
SD = standard deviation, N = number of patients, OTB = over the bite, COAC = correction of anterior crossbite
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