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— Abstract

facemask treatment.

The purpose of this study was to determine whether the palatal rugae could be used as an appropriate reference area
for serial model superimposition following Rapid maxillary expansion(RME) and facemask treatment.

A total of 52 pediatric patients who had undergone RME and facemask treatment were selected. Palate and palatal
rugae in the pre- and post- treatment casts from the patients were measured.

In spite of dentoalveolar changes occurred by RME and facemask, anteroposterior changes in palate and palatal rugae
were not significant. Anatomical changes of palate and palatal rugae were mostly shown in the transverse dimension. The
soft tissue of the palatal rugae stretches in adaptation to hard tissue movement. Among the evaluated landmarks, the
medial point of the third palatal rugae seemed to be the most stable.

The observed alterations in the palatal rugae demonstrated the potential of medial points of third palatal rugae as a
reference point in model superimpositions to evaluate dental movement within the maxillary arch following RME and
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TOIl M 2| eFetat 7ol HENSHY 2|2 S ZefTHTH10-14]. q K2 KBE2 SR}, FCRY MojM FHFES Yot
UL AXXES K|S0 A RMER facemaskE 0| 8% X2 A FESH7| o2 SAte AT THOM M2l ZRACTHTable
RIE =QI5HY| s 22 SHE ARSI ol FIHFE 1). O] ¢ift= TEHOStL X Ay A7 g2 |
S J|EYY oz A-SIAULCH15,16]. 2Lt RMER} facemask | (Institutional Review Board, IRB)2| &0QIS B0t Al E|UCHIRB
B {2 FHFEL o] et 7|E HFt= Al gick wat NO.. CNUDH-2019-011).
M RME®Qt facemaskE 0| 83%H WHA|Z0]| M2 X|SF2| Hat
Ol 75t PYAE QR HFE GOl A=X|E EASH= A 2. 9 e
° JAX oz ojn|7t Qlct,
O] A& A0 BHXLO|A RMES facemask x| 2 0 74 1) F7He X S MSUH AS
L FAHFES X A N HIE HIttn, FIHFE £ T FH HEE FH| It ¥E KUK, MK,
2 & Xl I HQlsty| s A= AL M1CHLX| Zkel A2|E Ko X|2 BA RO ZZHHM 242 &
HotACHPW-C; PW-P; PW-M). 7742 S A HEHE Z7Ydt
. &5 CHAF 9 Y 7| flo x| fFo AHLHAMEH FM1CHHK] z=HS A
2% "IX| 2| FHSHALHPL)(Table 2, Fig. 1).
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Table 1. Inclusion criteria for the subjects

27| 3
FES 219 of Inclusion Criteria
i = Mixed dentition stage
Skeletal class Il malocclusion
Initial treatment using RME and facemask
Identifiable rugae points on the dental casts

2 B 1.01 £ 0.05E0| No systemic disease or craniofacial anomaly

ACt MAIZSO| Ql= SHX}, RMER} facemask 0|20 Ct2 No history of surgery on head and neck

Table 2. Definition of measurements

Measurements

Definition

Palatal Measurements
PW-C, PW-P PW-M

PL
Transverse Rugae Measurements

R1, R2, R3
L1, 2,13

Tm1, Tm2, Tm3
T, TI2, TI3
Anteroposterior Rugae Measurements

APmR-12; APmR-23
APmL-12; APmL-23
APIR-12; APIR-23

APIL-12; APIL-23

Palatal widths: distances between mid-points of gingival margins of right and left primary
canines, first primary molars and first permanent molars

Palatal length: perpendicular distance between incisive papilla and distal of first molars

Lengths of first, second and third rugae on the right(R) and left(L) from medial to lateral
points

Transverse distances between opposing medial rugae points
Transverse distances between opposing lateral rugae points

Anteroposterior distances between medial points of (first and second) and (second and
third) right-side rugae

Anteroposterior distances between medial points of (first and second) and (second and
third) left-side rugae

Anteroposterior distances between lateral points of (first and second) and (second and
third) right-side rugae

Anteroposterior distances between lateral points of (first and second) and (second and
third) left-side rugae
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Fig 1. Palatal measurements. PW-C = Distances between
right and left primary canines, PW-P = Distances between
right and left first primary molars, PW-M = Distances be-
tween right and left first permanent molars, PL= Palatal
length.

Fig 2. Rugae landmarks. m = medial, | = lateral, R = right,
L= left.
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Fig. 3. Transverse palatal rugae measurements. R1, R2,
R3, L1, L2, L3 = Lengths of 1st, 2nd and 3rd rugae on the
right(R) and left(L) from medial to lateral points. Tm1, Tm2,
Tm3 = Transverse distances between opposing medial ru-
gae points. TI1, TI2, TI3 = Transverse distances between op-
posing lateral rugae points.

APmL12  [APILTZ 7=
APmL23 \QPIL23

Fig. 4. Anteroposterior palatal rugae measurements. APmR-
12; APmR-23 = Anteroposterior distances between medial
points of (1st and 2nd) and (2nd and 3rd) right-side rugae,
APmL-12; APmL-23 = Anteroposterior distances between
medial points of (1st and 2nd) and (2nd and 3rd) left-
side rugae, APIR-12; APIR-23 = Anteroposterior distances
between lateral points of (1st and 2nd) and (2nd and 3rd)
right-side rugae, APIL-12; APIL-23 = Anteroposterior dis-
tances between lateral points of (1st and 2nd) and (2nd
and 3rd) left-side rugae.
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3. BF gad HIt

ZMA LY MEEE % S| Qs £7| B2t 3F 20| F&
2 MefEl X2 © S X2 = 2Y 10700 ZE FHS g
2510 MA[SHACH ZARXF W M2 Q1 Intraclass Correlation
Coefficient(ICC) 442 T2 If ZE =0|A 080 0|2
LEEFSFCE,

4, A A ZA

RMEQ} facemask® 0|23+ n™X|E MZo| 7| 9 2=
£9| tﬂﬂ% |u-0f7| ‘I‘|0H g E2 t- A (paired t-test)S A

o| Hatet AIHFEQ| Bt 7Ho|

Pearson's product-
T2 SPSS

22.0(Statistical Package for Social Sciences, IBM Corp., USA)=

2. TNES g U MSWH 72K

THFES € 20l 2 FHFENM Sotote S
Of LtEtEtS O O] & R1(0.37 + 1.32 mm, p = 0.026), R2(0.49 +
1.59 mm, p = 0.029), L2(0.55 + 1.77 mm, p = 0.029)2] Z0| &
7te SA™ /2140| AUe AE UERHD FHFE2 WE

® 7 Al 1HE g
I 2B LHFE(Tm2: 0.96 +
ot Z7vE LIEHLYQICE, T2{Lf 3m 7|

E(m1: 034 £ 1.32 mm, p = 0.021)

2.09 mm, p = 0.002)0A {2
=20 Y=d 7+ A

2|(Tm3: 0.008 + 2.87 mm, p = 0.849) 0 M= F2ot FH H}
7b L}EFLER|] UQICE RIHF20| QM 7 A= TI(0.76 +

215 mm, p = 0.013), TI2(1.23 + 2.18 mm, p < 0.001), TI3(1.28
+ 2.56 mm, p = 0.001) 2F0A F2lot S7HE LIEIRICHTable
4). THFEL WYX UO| W= BF ROISHA| U2 A2

T o =
L}EFSHCh(Table 5).

0| &otRACt. T2l Hetet fIFE 2| Halzto| ot
m ot A N FZ2| Hatet fUFE2| & Halt 7to] YA oA
SAXZL ZZPW-O2 Tl = 0609, p < 0.001), TI(- = 0.341,
1, 274 2™ ol MSHA HZEK| p = 0014), TI3(r = 0279, p = 0.045)2F Folst Yo MAAAHE
LIEHALCE ®137% 2t FZ(PW-P)Q| B3t TI( = 0.573, p
244 + 066 mm2| 771 &1t 1.01 + 005 HO| &Y FA| < 0.001), TI2( = 0467, p < 0.001), TI3( = 0.343, p = 0.013)2}
A facemask A2 & 774 ZF2 RAX|, 177X, M1tX| 7o Lo YA S LIEHHD, HM1T7X ZZ(PW-M)2
2tZko] QIX|0flA 22t B 1.68 + 264 mm (o < 0.001), 1.93 + Hots 7oU0ISH SBAAS LIEFLHX] BFRACH Eot FIHFF2
251 mm (p < 0.001), 1.20 £ 3.75 mm (p = 0.025) S7t5IH2 WEH 2t Hale 770 522 atet fol0/sh 42 AE Lt
o, 0]2{¢t B7t= 25 SAH2ZE Fo[oIACh(Table 3). 2Lt EFLHX| S R4CHTable 6).
T4 0[] B7H0.78 + 4.03 mm)= F2ISHK| YUUCHTable 3,
p =0171).
Table 3. Changes in palate following rapid maxillary expansion and facemask (n = 52)
Pre-treatment (T1) (mm) Post-treatment (T2) (mm) Change (T2-T1) (mm)
Mean (SD) Mean (SD) Mean (SD) p value
PW-C 25.96 (0.38) 27.63 (0.40) 1.68 (2.63) < 0.001*
PW-P 29.53 (0.42) 3146 (043) 1.93 (2.51) < 0.001*
PW-M 36.08 (0.55) 37.28 (0.57) 1.20 (3.75) 0.025*
PL 33.38 (0.67) 34.15 (0.60) 0.78 (4.03) 0.171

p value from paired t-test

PW-C = Distances between right and left primary canines, PW-P = Distances between right and left first primary molars, PW-M = Distances between right

and left first permanent molars, PL= Palatal length
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Table 4. Changes in transverse palatal rugae measurements following rapid maxillary expansion and facemask (n = 52)

Pre-treatment (T1) (mm) Post-treatment (T2) (mm) Change (T2-T1) (mm)
Mean (SD) Mean (SD) Mean (SD) p value
R1 9.53 (2.02) 9.90 (0.25) 0.37 (1.32) 0.026*
R2 8.97 (0.27) 946 (0.31) 049 (1.59) 0.029*
R3 8.99 (0.37) 9.50 (0.36) 0.51 (2.09) 0.103
L1 10.07 (0.28) 10.28 (0.23) 0.21 (1.77) 0377
L2 897 (0.32) 9.51 (0.37) 0.55 (1.77) 0.029*
L3 9.45 (0.36) 9.96 (0.38) 0.51 (1.65) 0.101
Tm?1 3.46 (0.25) 3.80 (0.28) 0.34 (1.85) 0.021*
Tm2 5.90 (0.34) 6.86 (0.27) 0.96 (2.09) 0.002*
Tm3 8.02 (0.51) 8.10 (0.53) 0.08 (2.87) 0.849
T 20.57 (0.39) 21.34 (041) 0.76 (2.15) 0.013*
TI2 20.79 (0.30) 22.02 (0.37) 1.23 (2.18) < 0.001*
TI3 2240 (0.44) 23.68 (0.46) 1.28 (2.56) 0.001*

p value from paired t-test
R1, R2, R3, L1, L2, L3 = Lengths of 1st, 2nd and 3rd rugae on the right (R) and left (L) from medial to lateral points. Tm1, Tm2, Tm3 = Transverse distances
between opposing medial rugae points. TI1, TI2, TI3 = Transverse distances between opposing lateral rugae points

Table 5. Changes in anteroposterior palatal rugae measurements following rapid maxillary expansion and facemask (n = 52)

Pre-treatment (T1) (mm) Post-treatment (T2) (mm) Change (T2-T1) (mm)
Mean (SD) Mean (SD) Mean (SD) p value

APmR12 3.62 (0.20) 3.57 (0.21) -0.05 (1.53) 0.832
APmR23 4.01 (0.24) 3.96 (0.25) -0.05 (1.62) 0.823
APmL12 4.10 (0.26) 4.00 (0.24) 0.10 (1.48) 0616
APmL23 3.84 (0.24) 4.08 (0.29) 0.24 (1.42) 0.245
APIR12 412 (0.24) 440 (0.33) 0.29 (1.67) 0.202
APIR23 4.41 (0.26) 444 (0.32) 0.03 (1.80) 0.901
APIL12 3.58 (0.24) 3.56 (0.22) -0.02 (1.50) 0.91

APIL23 3.95 (0.24) 3.86 (0.23) -0.93 (1.41) 0.646

p value from paired t-test

APmR-12; APmR-23 = Anteroposterior distances between medial points of (1st and 2nd) and (2nd and 3rd) right-side rugae, APmL-12; APmL-23 = Antero-
posterior distances between medial points of (1st and 2nd) and (2nd and 3rd) left-side ruge, APIR-12; APIR-23 = Anteroposterior distances between lateral
points of (1st and 2nd) and (2nd and 3rd) right-side rugae, APIL-12; APIL-23 = Anteroposterior distances between lateral points of (1st and 2nd) and (2nd
and 3rd) left-side rugae
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Table 6. Correlations among changes in transverse dimensions of
palate and palatal rugae (n = 52)

PW-C PW-P PW-M

R1 0.191 0.057 017
R2 0.305* 0.403* 0.268
R3 -0.61 0.182 -0.024
L1 0.194 0.349* 0.137
L2 0.105 0.209 0.087

L3 0.223 0.175 017
Tm1 0.085 0.203 0.039
Tm2 0.011 0.09 0.028
Tm3 0.019 0.032 0.091
T 0.609* 0.573* 0.196
TI2 0.341* 0.467* 0.215
Ti3 0.279* 0.343* 0.187

p value from paired t-test

APmR-12; APmR-23 = Anteroposterior distances between medial points
of (1st and 2nd) and (2nd and 3rd) right-side rugae, APmL-12; APmL-23 =
Anteroposterior distances between medial points of (1st and 2nd) and (2nd
and 3rd) left-side rugae, APIR-12; APIR-23 = Anteroposterior distances be-
tween lateral points of (1st and 2nd) and (2nd and 3rd) right-side rugae,
APIL-12; APIL-23 = Anteroposterior distances between lateral points of (1st
and 2nd) and (2nd and 3rd) left-side rugae
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