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Table 1. Information on total sample size, age and amount of initial crowding

Child(n=15) Adult(n=15)
Male(n=7) Female(n=8) Total(n=15) Male(n=5) Female(n=10) Total(n=15)
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

chronologic
9.97 1.57 9.76 2.70 10.22 1.60 18.79 1.88 19.45 5.87 19.58 5.12
age(year)
CVMI stage 2.67 0.99 2.75 1.06 2.70 0.98 6.00 0.00 6.00 0.00 6.00 0.00
crowding(mm) 5.63 3.35 5.38 2.76 5.80 3.05 4.18 2.00 5.10 2.46 4.23 2.57

crowding : measuring from mesial surface of maxillary 1st molar to opposite side
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21 A9 mMy~2af 2438 3/ FF A X (Miniscrew Assisted Rapid

Palatal Expander: MA-RPE)¢] tjztel 2 A =&
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dE& Eolaa 3 At (Figure 1).
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71€9 Hyrax type RPEE Ao A Fzrgt & s-Fo 13 (1/4v99)9 jack

screws I AA 7N E =55 &

(a)

Figure 1. a: Miniscrew assisted rapid palatal expander(MA-RPE), b: Hyrax

type rapid palatal expander(RPE)
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Figure 2. Standardization of head position
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Cameron, Franchi, Baccett®} McNamara(2002) ¥ Handelman, Wang, BeGole
¥ Hass(2000) 9 +AWHES Ed= ASHA A

AN

A & AA3 A Y (Figure

3-8).

rpe
ip
mxbc

mnbc
mxpc

Figure 3. Landmarks of postero—anterior cephalogram

Vertex(V), Menton(Me), Lateral orbitale(lo),
Most lateral wall of the nasal cavity(nmax),

Most lateral part of the condylar head(lc), Mastoid process(ma),

_8_



Antegonial notch(ag), J point(J), Middle alveolus(malv),

Cervical point of maxillary 1st molar(C),

Maxillary 1st molar buccal cusp tip(mxbc),

Maxillary 1st molar palatal cusp tip(mxpc),

Most prominent point of mandibular buccal surface(mnbc),

Maxillary incisor apex(isapex), Middle point of maxillary incisor crown(istip),

Interprostion(ip), Mesial surface or RPE screw(rpe)

&

-~ t‘vﬁ‘

.

pmcg-)
—E \

v cd*

ecd
- pmcg
o ,

AoV ,‘ a "‘,_
. -pmd Lo -‘\;.?/,{ pmd-

: s - oy m
5 v
i
) Ve
o \

Figure 4. Landmarks of study model

Maxillary incisor distal contact point(isd),
Maxillary incisor mesial contact point(ism),
Mesial surface or RPE screw (rpe),
Maxillary canine distal contact point(cd),

Maxillary 2nd premolar distal contact point(pmd),



Maxillary canine cusp tip(cct), Maxillary 1st premolar central groove(pmcg),
Maxillary 1st molar central groove(mcg),

Maxillary 1st molar buccal cusp tip(mbct),

Maxillary 1st molar palatal cusp tip(mpct),

Cervical point of maxillary 1st molar(C),

Maxillary 1st molar buccal groove(mbcg)

263 AL FH PA AR

7 AAZF

1)

(5)

Figure 5. Linear measurements representing dimensions of postero-anterior

cephalogram
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Figure 6. Angular measurements representing dimensions of postero—anterior

cephalogram

(1) 6 axisang . Maxillary 1st molar axis angle

(2) 1 axisang : Maxillary incisor axis angle
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Figure 7. Linear measurements representing dimensions of study cast
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Figure 8. Angular measurements representing dimensions of study cast

6 occang : Maxillary 1st molar occlusal surface angle
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| 24 A3} Abolo] FAHOZ §9
shrhe
Sig.

=] o
Table 2. Mean differences between constant linear distance(T1-TO0)
Mean SD
Measurements(mm)
-0.21 2.43 NS
0.26 2.75 NS
2.49 NS
0.92 NS
1.16 NS

V-Me
lo-lo
le-lc 0.37
0.43
-0.04

ma—ma
ag—ag

NS: not significant
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Table 3. Mean differences between child and adult group before treatment

Child(n=15)

Adult(n=15)

Mean SD Mean SD Sig.

J-J/ag—ag(%) 73.74 4.84 71.03 4.59 NS
Distance(mm)

(ag-ag)-(J-D) 23.86 5.00 27.50 4.66 NS

nmax 30.36 2.82 32.58 2.26 NS

J 66.65 4.98 67.25 4.13 NS

malv 65.24 4.20 66.08 3.96 NS

c 59.41 4.01 61.99 4.56 NS

mxbc 43.63 3.93 47.05 7.10 NS

mnbc 61.46 5.16 61.04 2.37 NS

NS: not significant
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Table 4. Mean differences between duration of expansion treatment and

amount of RPE expansion

15)

Adult(n=

Mean

15)

Child(n

Mean

Sig.

SD

SD

Distance(mm)

NS

0.83

7.80

1.15

8.06

rpe

2.39 10.53 4.13

5.27

Duration(week)

x: p<0.05, NS: not significant
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Table 5. Mean differences between changes

before and after expansion

treatment
Child(n=15) Adult(n=15)
TO T1 TO T1 Sig.
Mean SD Mean SD Mean SD Mean SD
PA ceph Distance(mm)
nmax 30.36 2.82 33.05 2.90 32.58 2.26 35.08 2.32 k=
J 66.65 4.98 69.94 4.82 67.25 4.13 69.36 3.79 ek
malv 65.24 4.20 69.03 4.51 66.08 3.96 68.30 4.07 e
cerv 59.41 4.01 64.60 3.66 61.99 4.56 65.49 4.36 e
isapx 6.94 1.08 11.63 2.46 6.12 .064  9.44  1.42 s
istip 9.87 1.73 11.83 1.90 8.77 0.79 9.58 1.33 =
mxbc 60.40 3.48 64.83 5.92 56.07 7.63 62.65 7.11 e
mxpc 43.63 3.93 52.01 7.40 47.05 7.10 52.96 8.48 wEx
Angle(®)
faxisang 36.24 13.28 43.70 10.14 37.68 12.36 49.03 12.05 xxx
laxisang 11.97 6.07 1.00 10.21 11.44 4.67 -0.31 9.13 #%x
periapical Distance(mm)
ip 0.53 0.20 5.26 2.41 0.47 0.25 3.87 1.68 xxx
cast Distance(mm)
cct q 26.85 11.68 31.55 11.58 33.92 3.12 36.78 3.55  #Ex
pmcgYY 32.62 5.43 39.99 6.32 35.47 3.03 41.56 2.42 wEx
mcg 4498 7.22 51.58 7.25 45.08 5.70 53.40 3.76  #Ex
crht(R) 3.57 0.52 3.77 0.67 5.33 0.93 5.65 0.93 *
crht(L) 3.67 0.51 3.75 0.67 5.17 1.04 5.69 1.04 *
15-14 15,561 1.23 15.51 1.23 14.09 1.16 14.49 1.15 skx
13-12 11.94 250 13.82 1.90 13.88 2.19 14.99 2.41 =xx
11-21 17.77 1.70 19.64 2.22 16.95 143 17.94 1.67 =
22-23 11.59 2.32 13.02 2.81 12.17 3.08 13.10 3.13 =xx
24-25 16.02 1.20 16.10 1.09 14.27 0.60 14.67 0.78 xxx
arch perimeter 72.83 3.64 77.88 2.90 68.08 12.81 71.57 13.46 =
Angle(®)
6occang 144.71 25.00 136.71 24.29 = 155.00 12.47 145.36 9.27  =x

TO: before expansion, T1: after expansion, R: right side, L: left side

T: child(n=3), 11: child(n=9)

# p<0.05, **x: p<0.01, *=*=*: p<0.001, NS: not significant
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Table 6. Mean differences between control(child) and experimental(adult)

group(T1-T0)

Child(n=15) Adult(n=15)
Mean SD Mean SD Sig.
PA ceph Distance(mm)
nmax 2.67 1.42 2.50 1.26 NS
J 3.29 1.23 2.12 1.17 ok
malv 3.79 1.39 2.22 1.06 ok
cerv 5.19 2.22 3.51 1.67 i
isapx 4.69 2.65 3.31 1.36 *
istip 1.96 2.25 0.81 1.17 *
mxbc 4.43 4.71 6.58 2.15 NS
mxpc 8.38 4.34 5.91 2.50 NS
Angle(®)
baxisang 7.46 8.65 11.35 7.00 NS
laxisang £ £ -10.97 8.30 -11.75 10.48 *
periapical Distance(mm)
ip 4.73 2.563 3.40 1.57 i
cast Distance(mm)
cct 4.70 1.51 2.86 1.22 *
pmcgTq 6.36 1.41 6.09 2.96 NS
mcg 6.60 2.12 8.32 3.50 NS
crht(R) 0.20 0.60 0.33 0.55 NS
crht(L) 0.80 0.40 0.52 0.66
15-14 -0.09 0.54 0.40 0.29 NS
13-12 1.68 1.87 1.11 0.62 NS
11-21 1.87 2.19 0.98 1.33 NS
22-23 1.43 1.86 0.93 0.68 NS
24-25 0.08 0.46 0.40 0.34 NS
arch perimeter 5.05 2.37 3.49 2.04 NS
Angle(®)
6occang £ -8.00 6.25 -9.64 9.64 NS

TO: before expansion, T1: after expansion, R: right side, L: left side

T: child(n=3), 11 child(n=9)

£: (=) buccal tipping of molar, £ £: (=) apex is more apart than incisor crown
# p<0.05, **: p<0.01, *=*=*: p<0.001, NS: not significant
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Table 7. Mean differences between child and adult group according to

gender(T1-T0)

Male(n=12)

Female(n=18)

Child(n=7)  Adult(n=5) Child(n=8)  Adult(n=10)
Mean SD Mean SD Sig. Mean SD Mean SD Sig.
Chronologic
9.97 1.57 1879 188 NS 9.76 270 19.45 587 =
age(year)
CVMI stage 2.67 0.99 6.00 0.00 NS 275 1.06 6.00 0.00 =
PA Distance(mm)
ceph nmax 3.27 158 1.50 0.80 NS 218 1.12 5.04 9.28 NS
J 2.79 1.06 1.65 045 NS 3.73 1.26 2.35 136 NS
malv 4,17 1.43 1.75 0.45 ok 3.46 1.35 246 1.21 NS
cerv 499 2.76 3.00 1.46 NS 537 1.79 3.76 1.78 NS
isapx 4.69 3.25 2.85 0.95 NS 4.69 222 357 154 NS
istip 0.89 246 081 1.16 NS 202 222 081 154 NS
mxbc 4.20 459 7.51 0.45 NS 463 4.13 6.11 2.52 NS
mxpc 8.48 0.27 747 180 NS 829 1.74 513 250 NS
Angle(®)
baxisang 10.69 9.20 14.65 12.27 NS 464 759 970 7.57 NS
laxisang -11.81 8.28 -13.33 11.58 NS -10.12 8.89 -10.88 10.45 NS
Peri- Distance(mm)
apical ip 4.96 3.01 3.00 1.25 NS 453 226 3.60 1.74 NS
Cast  Distance(mm)
cct 6.07 . 3.06 1.61 . 4.02 134 2.69 090 NS
pmcg9Y 6.55 1.565 6.72 152 NS 6.27 1.48 574 357 NS
mcg 6.23 2.83 7.85 0.79 NS 6.97 1.21 859 440 NS
crht(R) 0.05 0.73 0.15 0.84 NS 033 0.48 042 035 NS
crht(L) 0.22 0.68 0.65 1.07 NS -0.03 0.67 0.62 0.32 NS
15-14 -0.19 0.69 048 0.33 NS 0.19 0.28 0.35 0.28 NS
13-12 1.83 2.61 1.17 0.50 NS 1.63 0.85 1.08 0.70 NS
11-21 1.56 2.69 1.67 0.97 NS 2.18 1.71 0.77 151 NS
22-23 1.87 252 099 079 NS 218 1.71 090 0.66 NS
24-25 -0.16 0.50 0.31 0.18 NS 0.98 0.80 0.46 040 NS
arch perimeter 4.91 3.14 3.37 154 NS 519 151 3,56 2.37 NS
Angle(®)
6occang -6.71 4.54 -15.80 5.67 NS -9.29 7.76 -6.22 9.90 NS

TO: before expansion, T1: after expansion, R: right side, L: left side
T: child male(n=1), child female(n=2), 11: child male(n=3), child female(n=6)
# p<0.05, **x: p<0.01, *=*=*: p<0.001, NS: not significant
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Table 8 Mean differences between male and female group in each

experimental group(T1-T0)

Child(n=15) Adult(n=15)
Male(n=7) Female(n=8) Male(n=5) Female(n=10)
Mean SD Mean SD Sig. Mean SD Mean SD Sig.
Chronologic
9.97 157 9.76 270 NS 18.79 1.88 19.45 587 =
age(year)
CVMI stage 2.67 099 275 1.06 NS 6.00 0.00 6.00 0.00 =
PA Distance(mm)
ceph nmax 3.27 1.58 218 1.12 NS 1.50 0.80 3.00 1.11 NS
J 2.79 1.06 3.73 1.26 NS 1.65 0.45 2.35 1.36 NS
malv 4.17 143 346 1.35 NS 1.75 0.45 246 1.21 NS
cerv 499 2.76 537 1.79 NS 3.00 146 3.76 1.78 NS
isapx 4.69 3.25 4.69 2.22 NS 285 095 3,57 154 NS
istip 0.89 246 2.02 222 NS 0.81 1.16 0.81 1.54 NS
mxbc 4.20 459 4.63 4.13 NS 751 0.45 6.11 2.52 NS
mxpc 8.48 0.27 829 174 NS 747 180 5.13 250 NS
Angle(®)
baxisang 10.69 9.20 4.64 7.59 NS 14.65 12.27 9.70 7.57 NS
laxisang -11.81 8.28 -10.12 8.89 NS -13.33 11.58 -10.88 10.45 NS
Peri- Distance(mm)
apical ip 4.96 3.01 4.53 2.26 NS 3.00 1.25 3.60 1.74 NS
Cast  Distance(mm)
cct 6.07 . 4.02 1.34 . 3.06 161 2.69 090 NS
pmcg T 6.55 1.55 6.27 1.48 NS 6.72 152 574 357 NS
mcg 6.23 2.83 6.97 1.21 NS 7.85 0.79 859 440 NS
crht(R) 0.05 0.73 033 048 NS 0.15 0.84 042 0.35 NS
crht(L) 0.22 0.68 -0.03 0.67 NS 065 1.07 0.62 0.32 NS
15-14 -0.19 0.69 0.19 0.28 NS 048 0.33 0.35 0.28 NS
13-12 1.83 261 153 0.85 NS 1.17 050 1.08 0.70 NS
11-21 1.56 269 2.18 1.71 NS 1.67 097 0.77 151 NS
22-23 1.87 252 218 171 NS 099 0.79 090 0.66 NS
24-25 -0.16 0.50 0.98 0.80 NS 0.31 0.18 0.46 040 NS
arch perimeter 4.91 3.14 5.19 151 NS 3.37 154 356 2.37 NS
Angle(®)
6occang -6.71 4.54 -9.29 7.76 NS -15.80 5.67 -6.22 9.90 NS

TO: before expansion, T1: after expansion, R: right side, L: left side
9: child male(n=1), child female(n=2), 11: child male(n=3), child female(n=6)
0 p<0.05, =x: p<0.01, ==x: p<0.001, NS: not significant
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Table 9. Correlations between skeletal age and treatment changes in

child(T1-T0)

Child(n=15)

r Sig.
CVMI stage 1.00
PA ceph Distance(mm)
nmax 0.33 NS
J 0.21 NS
malv 0.33 NS
cerv 0.61 *
1sapx 0.33 NS
istip 0.32 NS
mxbc 0.27 NS
mxpc 0.02 NS
Angle(®)
6axisang -0.02 NS
laxisang 0.16 NS
Periapical Distance(mm)
ip 0.22 NS
Cast Distance(mm)
cct g 0.78 NS
pmcg99 -0.24 NS
mcg 0.34 NS
crht(R) 0.15 NS
crht(L) 0.00 NS
15-14 0.56 NS
13-12 -0.03 NS
11-21 0.09 NS
22-23 0.37 NS
24-25 0.57 NS
arch perimeter 0.52 NS
Angle(°®)
6occang -0.15 NS

TO: before expansion, T1: after expansion, R: right side, L: left side

{: child(n=3), 19: child(n=9)

r: Pearson’s correlation coefficiency, *: p<0.05, NS: not significant
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Table 10. Correlations between chronologic age and treatment changes in

child and adult(T1-T0)

Child(n=15) Adult(n=15)
r Sig. r Sig.
Chronologic age 1.00 100
(year)
PA ceph Distance(mm)
nmax 0.25 NS 0.32 NS
J 0.16 NS -0.75 ok
malv 0.34 NS -0.67 NS
cerv 0.21 NS -0.77 otk
1sapx 0.35 NS -0.77 ok
istip 0.39 NS 0.38 NS
mxbc 0.25 NS -0.17 NS
mxpc -0.24 NS -0.17 NS
Angle(°®)
6axisang 0.07 NS 0.28 NS
laxisang 0.10 NS 0.45 NS
Periapical Distance(mm)
ip 0.23 NS -0.10 NS
Cast Distance(mm)
cct 0.17 NS -0.10 NS
pmcgT T -0.29 NS -0.21 NS
mcg 0.03 NS 0.64 *
crht(R) 0.62 * -0.22 NS
crht(L) 0.23 NS 0.03 NS
15-14 -0.14 NS -0.19 NS
13-12 -0.35 NS -0.25 NS
11-21 0.26 NS 0.19 NS
22-23 0.01 NS 0.58 NS
24-25 0.04 NS -0.24 NS
arch perimeter -0.06 NS 0.24 NS
Angle(°®)
6occang 0.20 NS -0.65 *

TO: before expansion, T1: after expansion, R: right side, L: left side
T: child(n=3), 11 child(n=9)
r: Pearson’s correlation coefficiency, *: p<0.05, NS: not significant
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Table 11. Correlations between chronologic age and treatment changes in

total sample(T1-T0)

Total sample(n=30)

r significance
Chronologic age
(year) 1.00
PA ceph Distance(mm)
nmax 0.28 NS
J -0.61 ook
malv -0.59 3k
cerv -0.54 ok
isapx -0.38 *
istip -0.06 NS
mxbc 0.19 NS
mxpc -0.29 NS
Angle(®)
6axisang 0.30 NS
laxisang 0.19 NS
Periapical Distance(mm)
ip -0.24 NS
Cast Distance(mm)
cct g -0.42 NS
pmcgq -0.18 NS
mcg 0.54 oK
crht(R) 0.09 NS
crht(L) 0.32 NS
15-14 0.27 NS
13-12 -0.28 NS
11-21 -0.10 NS
22-23 -0.03 NS
24-25 0.24 NS
arch perimeter -0.20 NS
Angle(®)
6occang -0.37 NS

TO: before expansion, T1: after expansion, R: right side, L: left side
1. total(n=14), Y- total(n=23)
r: Pearson’s correlation coefficiency, *: p<0.05, **: p<0.01, **=*: p<0.001
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Table 12. Mean differences between postero—anterior cephalogram, periapical

X-ray, study cast(T1-T0)

3-MOD(mm)

Mean

2-peri(mm)

Mean

1-PA(mm)

Mean

Difference

SD
0.87
0.13
0.85

SD
1.83
0.36
0.40

SD
1.03
0.42
0.34

1-2,2-3

7.49
0.27
0.15

8.40
0.03
0.18

7.65
0.16
-0.06

rpe-rpe

11 width
21 width
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Abstract

Treatment effects of miniscrew assisted

rapid palatal expansion in young adults

Ju-Young Park

Department of Dentistry
The Graduate School, Yonsei University

(Directed by Professor Kee-Joon Lee, D.D.S., Ph.D.)

There has been a pessimistic perception that the orthopedic palatal
expansion in postpubertal patients is either wunattainable or rarely
predictable, which is why the surgically assisted palatal expansion has
been recommended in adults despite its probable complication, additional
cost and the patient’s reluctance. This study was performed to suggest
miniscrew assisted RPE(MA-RPE) for an effective orthopedic palatal
expansion in adult patients and to compare treatment effects using MARPE
with those of RPE in adolescent patients, also this study was aimed to
elucidate the clinical effects of MA-RPE, and to suggest the method of
nonsurgical orthopedic palatal expansion treatment in adult patients.

The subjects consisted of 15 adolescent(7 males, 8 females) as control
group and 15 adult(5 males, 10 females) patients as experimental group
with maxillary transverse deficiency. The conventional hyrax type RPE and

the miniscrew—assisted palatal expander(MA-RPE) were respectively
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applied to each group. The posteroanterior(PA) cephalograms, periapical

X-rays and dental casts were taken before and after the active expansion.

1. Midline diastema and radiological suture opening were noticed in adult
group(88%, n=15/17) and child group(100%, n=17/17).

2. The skeletal and dentoalveolar change after the expansion treatment was
statistically significant in both groups(p<0.05).

3. The skeletal change in the adolescent group was greater than that in the
adult group and it was statistically significant(p<0.05). The dentolaveolar
change was statistically similar in both groups.

4. The skeletal change was greater and the dentoalveolar change was lesser
in the adolescent group than in the adult group. This can also be seen in the
female group compared to the male group, although it was statistically not
significant.

5. With an increasing skeletal and chronologic age, there was a tendency of

decreasing skeletal effects and increasing dentoalveolar effects.

The results indicate that the true orthopedic change in the basal bone,
along with the dental expansion, was present in the adult group and the
amount of skeletal change in the adult group was slightly lower but nearly
comparable to that in the adolescent group. This study indicates that the
orthopedic palatal expansion can be predictably performed under careful
manipulation of the appliance. Further study about the long-term stability

of the expansion treatment using MA-RPE should follow.

Key words : Maxillary transverse discrepancy, Adult, Miniscrew, RPE,

Midpalatal suture
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