ORIGINAL ARTICLE E1Y:2015, 12, 3

ORIGINAL ARTICLE

o>

At 1 2015, 12, 28 A2 : 2016. 1. 5

ABSTRACT

Soft tissue evaluation using 3-dimensional face image
after maxillary protraction therapy

Department of Orthodontics, College of Dentistry, Gangneung-Wonju National University
Dong-Soon Choi, Kyoung-Hoon Lee, Insan Jang, Bong-Kuen Cha

Purpose: The aim of this study was to evaluate the soft-tissue change after the maxillary protraction therapy using three-
dimensional (3D) facial images.

Materials and Methods: This study used pretreatment (T1) and posttreatment (T2) 3D facial images from thirteen Class I1I
malocclusion patients (6 boys and 7 girls; mean age, 8.9 +2.2 years) who received maxillary protraction therapy. The facial
images were taken using the optical scanner (Rexcan III 3D scanner), and T1 and T2 images were superimposed using forehead
area as a reference. The soft-tissue changes after the treatment (T2-T1) were three-dimensionally calculated using 15 soft-tissue
landmarks and 3 reference planes.

Results: Anterior movements of the soft-tissue were observed on the pronasale, subnasale, nasal ala, soft-tissue zygoma, and
upper lip area. Posterior movements were observed on the lower lip, soft-tissue B-point, and soft-tissue gnathion area. Vertically,
most soft-tissue landmarks moved downward at T2. In transverse direction, bilateral landmarks, i.e. exocanthion, zygomatic point,
nasal ala, and cheilion moved more laterally at T2.

Conclusion: Facial soft-tissue of Class III malocclusion patients was changed three-dimensionally after maxillary protraction
therapy. Especially, the facial profile was improved by forward movement of midface and downward and backward movement of
lower face.

Key words : Maxillary protraction, Class Il malocclusion, Three-dimensional, Soft-tissue
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Table 1. Summary for the age, duration of treatment, duration of 3D record, and skeletal patterns of the patients

Total (n=13) RME (n=8) Miniplate (n=5)

Mean SD Mean SD Mean SD [ sig
Age (yr) 8.9 2.2 18 2.0 10.6 1.0 0.040 *
Duration of treatment (mo) 8.5 1.9 75 1.4 10.2 1.3 0.010 *
Duration of 3D record (mo) 10.5 2.2 9.4 1.7 12.4 1.7 0.010 *
SNA (°) 78.9 31 18.7 1.8 79.3 4.8 0.558 ns
SNB (%) 81.0 38 80.2 25 82.2 55 0.661 ns
ANB (°) -2.1 1.9 -1.6 1.5 -3.0 2.3 0.242 ns
FMA (%) 255 46 25.5 5.4 25.6 3.3 0.883 ns

*Mann-Whitney U-test; *P{0.05; ns, not significant.
SNA, sella-nasion-A point angle; SNB, sella-nasion-B point angle; ANB, A point-nasion-B point angle; FMA, Frankfurt horizontal plane-
mandibular plane angle.
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Fig. 1. Two types of intraoral appliances for the maxillary protraction. (A) Bonded type rapid maxilary expander
(RME), and (B) miniplates which were placed infrazygomatic crest area.

FRAZSYARIAL 24
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Frol Azto]HA N & Auhe o= AAsqict
(Fig. 3).

ot Aol A ARG XA AL o]d £HE
ol A 27HEH ASHEE=A" | Fig. 40 %7

-

R4

Hie} Zro] AFAMoflx 77, IS4 ASH 47, F 15 0z
7Hel ASHE ARSI ol dAtolA A= ST 2
3t AZHL AZRZ] zygomal(Zy)olH, o] A&7 9 2t
A= TAFEHANA LIQFzHexocanthion)} 12

Fig. 2. Superimposition method for the 3D images.

(A) Initial point registration using both exocanthion, both eodocanthion, and soft tissue nasion.
(B) Final surface registration using the forehead area including soft tissue nasion.

Fig. 3. Reference planes used in this study. Horizontal plane was constructed by rotating downward the exocanthion-

tragus plane. Soft-tissue nasion was used as the orgin (0, 0, 0).

Fig. 4. Soft tissue landmarks used in this study. N' (soft-tissue nasion); Ex (exocanthion); Zy (zygomatic point); Al
(nasal ala); Pn (pronasale); Sn (subnasale); Ls (labrale superior); Li (labrale inferior); Ch (cheilion); B'
(soft-tissue B-point); Gn' (soft-tissue gnathion).
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Z+ i (cheilion) & 923 Ao FH o= Aot (PASW Statistics 18.0: IBM Co., Armonk,
e B ZARP RE S, 7IEEHHAS, A NY, USA)E ol-&3l91L, o4 0.05% A%
= ARk, ASHET Al 719 7B 4] s3It

A Agg Fofl A& & HIE A5 4, gFe

2 Fristeleh, A& A HIHT2-TDlA &

(positive) 2] gt A, A, &5 o 2o Ho} <

£ oujght}, mE =AL 13 7HH 0= 23] AAEH

I, 23] 22X FAge g EAXYE HAE Bt 8.570€ e Aot ARl A=) 2sf, 1278
t}, Bk A=9 method error (Dahlberg's 9] g2 HAR vifjusto] AL, g
formula, method error =J/x 4% / 9n , de= 4t A7tz 7)ol EQlth, Table 2+ A& A%
B 2] Ao] 7 ne AE = UL Al F  ARAS HSE FRASIAPMA 240 fof

87700 AZA o] theld Hat 0.55mmE RHojxgl T Aolth A& F Fet SNA 742 F IF BF

0, FAgEe Aol A 0.06mm(Ls, Z—axis), # 2.2° F7FI3AL, A pointe 4] 7|EAC 2R
gk =22 gnathionolAl 1.32mm(Gn’, X— RME o4 2.9mm, miniplate w4 2.1mm
axis) ©|c. F7ksto] Aete] Aol gl WAH L), st
SNB Z/olH 5 ZollA] 27t -2.9°, -1.8° 24519
EAxz| A, FMA 242 5= 3 B 1.2° 37181, afere] &
P 31 ko] Wi x| WstolA It
AE 47h A gronm v A4S Adslgl Aol WA el
ot AR AE wsE §r1elr] 28] Wilcoxon Table 32 A= & Ax22] HMg}E 3D d= &7
signed-rank test& Al3Ysict, 12|al, W3 oz B3t Flolt}, 1 £ ASHE(Pn, Sn,
o 9lojA] RME 3 miniplate w74l 207k 9l ADOIA = o+ HSFofjA] Ao 2 o] {-oJ5t W3y}
LR2 v|wsly] Yste] Mann-Whitney U—test =~ ¥tk RME oA Pn, Sn, Al 217} B+t
£ Attt A4 HA2 SPSS software 1.lmm, 1.5mm, 1.6mm HAWolF AT},
Table 2. Hard-tissue changes (T2-T1) after maxillary protraction in RME and miniplate group
RME Miniplate
Variables Mean SD P sig Mean SD P sig P sig
A SNA (%) 2.2 1.1 0.012 * 2.2 1.1 0.043 * 1.000 ns
A SNB (°) -2.9 1.3 0.012 * -1.8 1.4 0.078 ns 0.305 ns
A ANB (%) 5.2 1.8 0.012 * 39 1.0 0.043 * 0.306 ns
A FMA (%) 1.2 1.6 0.063 ns 1.2 1.5 0.225 ns 0.941 ns
A A-NLFH (mm) 29 2.3 0.012 * 2.1 1.1 0.043 * 0.558 ns

*Wilcoxon signed-rank test; "Mann-Whitney U-test

*P¢0.05; ns, not significant

SNA, sella-nasion-A point angle; SNB, sella-nasion-B point angle; ANB, A point-nasion-B point angle; FMA, Frankfurt horizontal plane-
mandibular plane angle; A-N_LFH, distance from A point to the line passing through nasion and perpendicular to Frankfurt horizontal plane.
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Table 3. Soft-tissue changes (T2-T1) after maxillary protraction in RME and miniplate group [%%
RME Miniplate 0—‘;
Variables Mean SD P sig Mean SD P sig P sig g%
Antero-posterior 12
AN -0.1 0.3 0.484 ns -0.2 0.1 0.043 * 0.380 ns 5%'
A Right Ex -0.5 1.0 0.208 ns -1.6 1.6 0.080 ns 0.188 ns N
A Left Ex -0.6 1.5 0.161 ns -1.5 1.5 0.043 * 0.380 ns re
A Right Zy 0.9 1.2 0.036 * 0.1 0.9 0.686 ns 0.242 ns Rall
A Left Zy 0.6 0.9 0.069 ns -0.3 1.3 0.500 ns 0.188 ns i
A Pn 1.1 1.0 0.012 * 1.0 0.5 0.043 * 0.770 ns 'II?DI'
A Sn 1.5 1.4 0.012 * 0.7 0.6 0.043 * 0.107 ns &
A Right Al 1.6 0.9 0.012 * 0.5 0.8 0.225 ns 0.057 ns IN]
A Left Al 1.6 1.6 0.017 * 0.3 1.1 0.686 ns 0.188 ns ikl
A Right Ch 0.6 1.8 0.674 ns -0.8 1.4 0.345 ns 0.306 ns O\EIL'
A Left Ch 0.6 2.1 0.575 ns -1.1 1.2 0.043 * 0.188 ns -
ALs 2.2 2.6 0.050 * 1.0 0.9 0.043 * 0.464 ns
A L -1.0 2.1 0.208 ns -1.4 1.1 0.080 ns 0.884 ns
AB -2.2 2.0 0.036 * -2.2 1.5 0.080 ns 0.661 ns
A Gn -4.0 2.3 0.012 * -2.6 2.7 0.080 ns 0.380 ns
Vertical
AN -0.3 0.8 0.327 ns -0.6 1.7 0.345 ns 0.884 ns
A Right Ex -0.5 1.3 0.263 ns -0.6 0.9 0.225 ns 0.884 ns
A Left Ex -0.3 1.1 0.327 ns -0.1 1.3 0.893 ns 0.558 ns
A Right Zy -0.7 1.3 0.161 ns -1.4 1.4 0.043 * 0.464 ns
A Left Zy -0.9 1.4 0.123 ns -1.3 1.2 0.080 ns 0.306 ns
A Pn -0.8 1.0 0.093 ns -1.6 0.9 0.043 * 0.107 ns
A Sn -1.0 1.7 0.161 ns -1.5 0.9 0.043 * 0.661 ns
A Right Al -1.1 1.4 0.069 ns -1.2 1.4 0.043 * 0.884 ns
A Left Al -1.0 1.6 0.263 ns -1.4 08 0.043 ¥ 0.380 ns
A Right Ch -1.8 2.2 0.093 ns -2.6 1.8 0.080 ns 0.558 ns
A Left Ch -1.9 2.1 0.069 ns -2.6 2.0 0.043 * 0.661 ns
ALs -2.1 2.2 0.036 * -1.7 1.5 0.043 * 0.558 ns
A L -2.5 2.9 0.050 * -2.3 2.0 0.080 ns 0.884 ns
AB -2.0 3.0 0.093 ns -2.0 2.0 0.043 * 0.558 ns
A Gn -4.1 34 0.017 * -2.0 1.7 0.080 ns 0.242 ns
Transverse
AN 0.1 0.6 0.674 ns -0.1 0.3 0.500 ns 0.464 ns
A Right Ex -0.8 1.9 0.575 ns -1.8 1.6 0.080 ns 0.380 ns
A Left Ex 0.7 1.8 0.263 ns 1.8 1.2 0.080 ns 0.242 ns
A Right Zy -0.6 1.8 0.484 ns -1.4 1.5 0.080 ns 0.306 ns
A Left Zy 0.9 1.7 0.161 ns 1.7 0.8 0.043 * 0.306 ns
A Pn -0.2 0.8 0.484 ns 0.0 0.5 0.686 ns 0.558 ns
A Sn 0.0 0.7 0.889 ns 0.2 0.5 0.686 ns 0.464 ns
A Right Al -0.5 0.7 0.050 * -0.7 0.5 0.043 * 0.558 ns
A Left Al 0.5 0.8 0.093 ns 0.5 0.5 0.080 ns 0.464 ns
A Right Ch -0.4 1.4 0.779 ns -1.7 1.5 0.043 * 0.057 ns
A Left Ch 0.7 31 0.575 ns 2.2 1.2 0.043 * 0.242 ns
A Ls 0.3 0.5 0.123 ns 0.0 0.5 0.893 ns 0.306 ns
A L 0.3 0.7 0.263 ns 0.2 0.5 0.686 ns 0.661 ns
AB 0.1 0.9 0.779 ns 0.1 0.8 0.893 ns 1.000 ns
A Gn’ 0.1 1.3 0.889 ns 0.3 1.3 0.686 ns 0.884 ns
Wilcoxon signed-rank test; *Mann-Whitney U-test; *P{0.05; ns, not significant
Positive value indicates anterior, superior, and left movement. Negative value indicates posterior, inferior, and right movement.
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A Ul B 9] TRl wE

| A] ook

Fig. 5= 1314 $A=9] g G/l tiste] A=
A5 53 IA4E color cording O Hoj5=al Q)
O, WS A (ETE) S A& S o] A7 A
gt of o] $1KI5H $EE oJujsta, A7t
& AR o o] Rlshe REE o)
gt ARbA o ® SPHR, 3 e 55 S
oliL, e, oot Qret FHL TE[H HES Wl
3L ek

V.

a2 3ALARl 2501, A= FRE SHE
of AT 45" R 2o dEg WHsh] i
of, Theo] S| A2 2212l W3t o= 3R+
el gk Brlel= Ao| dasitt I AxZ 9]
324 A0l Bl CBCT, BE Fo| AU 7H3AS
3t 3AH A7 Bl vHEolRl tAE PArS o]
. CBCT+ A2} dxZ

e
[e) AN =
2ol 54 K 4 Gl A Qlout, W 3

Fig. 5. Color cording images after superimposition of the pretreatemnt and posttreatment images of RME group (A to H)
and miniplate group (I to M). Red color indicates more protracted area, and blue color indicates more
retracted area on the posttreatment image compare to the pretreatment image.
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