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Table 1. Chronologic age and treatment time of each group

Age (years) 1174 £ 1.21 1133 + 1.87

Treatment time (months) 1032 + 2.34 1002 + 328

Group 1, lower facial height > 47°; Group 2, lower facial height < 47°.

Z o|(LFH, lower facial height) 7]l w2} LFH7}
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Fig 2. Hard tissue landmarks.
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A9 AZH(Fig 2, 3)TF 71 24 (Fig 4)& AL43}o)

BEA 7w 741% A FE(Fig 5), A4 ZtE
= 370 &5 (Fig 6), A2 o] A= 107] 3HE(Fig
7), AzA ZolAZ 87 &E(Fig 8)& 0.5°, 0.5 mm,
0.01%7FA] A&, 4H&3A

A3 7184

d&2 AZA (Fig 2)

S (sella), &= HatA kel F41 N (nasion),
A FH| B3R elo] AA: A (subspinale), *J%% Zakil
9] #4145 B (supramentale), symphysis o] 24
- Pog (pogonion), symphysis®] ZHZ&AWH; Gn
(gnathion), bony chin symphysis contours |73}y
A, Me (menton), symphysis®] H3l3bd; ANS
(anterior nasal spine), % 5=417}2l bony anterior nasal
spine®] ## 7; PNS (posterior nasal spine), 77l ]
TNE719] F9; Go (gonion), 3H}5+A 7 ramus $-
Ao} wabA; Ar (articulare), articularis mandibularis$}

AZI| 274 |z FEE At Aotz M 70l Al
sl HE0Y ME X2 &3t Hiw

253 9] wab4d; Co (condylion), 3ttt o)z} %
FHZ A Or (orbitale), bony orbite] 2 slabd;

Max 1 (UD), Aot $d% o A Mand 1 (L1), 8}

AxA ASH (Fig 3)

G (glabella), 53739 AFE A =
N' (soft tissue nasion), $972] Nasion; Cm (columella
point), ¥ columella®] Z AW, Sn (subnasale),
HAEAAe] Aea) HlZ-ed o) %‘%X‘j, Ls (labrale
superius), 4F<=¢] Z 3 4; Stms (stomion superius), A
9] T 450 A, Stmi (stomion inferius), F
9] ZoRo A, Li (labrale inferius), 3}52]
A A, Si (mentolabial sulcus), +2] A H-&of A

#A1A; Pog' (soft tissue pogonion), ¢172! pogonion.

= X .
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714 (Fig 4)

FH71FA(HP, horizontal plane)>  Legan¥}
Burstone'®0] #|¢+8F SN lineo)] t3ted nasiond A1}
] 7°9] 242 o] FE Aoz o, sellag At
W olo 219 A& 42 7]FA(VP, vertical plane)
—O‘E }_}\}\

A% G
B2A A% AS G2 (Fig 5)
1, Saddle angle; 2, artlcular angle; 3, gonial angle; 4,
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Fig 4. Reference planes by Burstone.

ANB; 5, facial axis angle; 6, facial angle; 7, SN-GoGn;
8, mandibular plane angle; 9, Max. 1 to FH plane; 10,
Max. 1 to SN plane; 11, IMPA; 12, interincisal angle.

Az 7= Al & (Fig 6)

1, Facial convexity angle (G-Sn-Pg), G-Sn line¥}
Sn-Pog' line©] ©|F+= Zt%; 2, nasolabial angle
(Cm-Sn-Ls), Cm-Sn line3} Sn-Ls lineo] o) F& 4 x;
3, mentolabial angle (Li-Si-Pog"), Li-Si line¥} Si-Pog'
lineo] o|FE 4%,

AxA Aol A ¥E (Fig 7

1, Overbite; 2, overjet; 3, N-Me, VPol| 7153 Noj|
X Me7kR| 9] Ad; 4, ANS-Me: VP 7]5=38F ANSd|
A Me7kA €] A#; 5, ANS-Me/N-Me, A Mt F
Ad| e st Z A L) H| & 6, skeletal A thickness,
VP 713t AZ AU £ VPEE A
7R &) Ae; 7, skeletal Ls thickness, VPl 7] &35}
LsE& Avhe 4404 VPEE Z 22 712]9] A
#]; 8, skeletal Li thickness, VPl 7)&8}o] Lig A}
E ARG VPREH ARANAY Ad; 9,
skeletal B thickness, VPol] 7| &38td BE xy& 43
XMAtellA] VPEE] B7ER|S] Ag]; 10, skeletal Pog
thickness, VPo) 7)&38}e] PogE A= $2] 414
X VPRE] Pogrixie] Az
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Fig 6. Soft tissue angular measurements.

Az3Z o] AE P (Fig 8)

1, G-Me, VP9 7128 G- Me7AA 9] AT, 2,
Sn-Me, VPoll 7153t SnofiA Me7hxiel Al 3,
Sn-Me'/G-Me', HA] dz7] AR g Az
3ok o] H)&; 4, soft A thickness: VP 7]k A
2 AU 2AANA VPRE AZAAAY A
2l; 5, soft Ls thickness, VPol 71538l Ls& At
SR VPRE LeAx9] A, 6, soft Li
thickness, VPol| 71Z38t0] Lig Aue 234744
VPEE LiZkA 9 Agl; 7, soft B thickness: VPl 7]
#3te] BE Aue FHA4NA VPRE 237
#)o] Al 8, soft Pog thickness: VPl 71531 Pog
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Fig 7. Hard tissue linear measurements.
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Fig 8. Soft tissue linear measurements.
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T 2 AR A AF S 5|1 (Table 2)

Soft A thickness, soft Ls thickness, nasolabial angle
& AP AT TANYE HolFE Zx, Lo
AZ F2e 5 22 598 Aol geith +4
2 &4 e & HoF & facial axis angle, SN-GoGn,
Mn. plane angle, N-Me, ANS-Me, ANS-Me/N-Me,
G-M¢’, SN-Me', SN-Me'/G-Me'& F #7be] 523t
Aol 7t EA &t Tt

1229 X2 A

[

#HEl2k v|W (Table 3)

Job

AAotE Avk A<l % Skeletal A thickness, skeletal
Ls thickness, soft A thickness, soft Ls thickness&= 6-2]
g S7HE Hilon, Ao £57AKMax. 1 to
FH plane, Max. 1 to SN plane) = 2]3F Z712 B
t} 3lel2 Fvto) % 9] o1} skeletal B thicknessTF
5774 #9904 AUk +HH o SN-GoGn, Mn.
plane angle, N-Me, G-Me'& +2]3F =712 Hgth
T3k SR E YERE ANS-Me, Sn-Me'&® 5-9] 8t
548 BT auuAs 3zd SAus
(ANS-Me/N-Me)-&- §-0]81A] Z718l= whd d=za
T B &(Sn-Me'/G-Me)& {28 W3S Hox| &
Jh AHARD AEH AXE JehlE ANB,
overjet, facial convexity angle2 #2]3F =718 HY
t}. 22 ZRd|A nasolabial angle¥} mentolabial
angle2 {23t FAE B

2ol %2 M=% sl vl (Table 4)

I3} viR7ER 2 Adehg AW 29 3 skeletal A
thickness, skeletal Ls thickness, soft A thickness, soft
Ls thickness= #2913 715 Bgon, AAekdx &
274 AHMax. 1 to FH plane, Max. 1 to SN plane)%= &
ot S71E X9t} Skeletal Li thickness, skeletal B
thickness, skeletal Pog thickness, soft Li thickness, soft
B thickness, soft Pog thickness= -2 8t 7+AE Ho|
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W steto] FolE Sth 44 H 0 SN-GoGn,
Mn. plane angle, N-Me, G-Me'= 793 £71&8 B
oh E3 3RIEE YEll = ANS-Me, SN-Me'%=
o3k TS Bt stRuA e Az 43 v
S(ANS-Me/N-Me), &1 %2 427 H]8-(SN-Me'/G-Me")
& fo% 27h2 usich AuHe A5 942
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gk Z71E BRATE AFF ZHEo|A] nasolabial angle
L& F9)3t Z7}E mentolabial angle 23+ ZFAS
Bl
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T 23 A8 3 gt B3 fo4 GA A
nasolabial angle, SN-Me'/G-Me", soft Li thickness, soft
B thickness, soft Pog thicknessTFe] 5-2]A4] 1= Alo]
Z H3lon, 1 9 gRANE FAA 94| 8l
Al e

AzA| pisianl oxa wsizol A

(Table 6, Fig 9)
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Table 2. Comparison of hard and soft tissue measurements between group 1 and 2 at pre-treatment (T1)

Angular measurements (

Saddle angle 12152 + 527 122.87 £ 3.90 NS
Articular angle 14659 + 547 142.05 + 6.68 '
Gonial angle 13318 = 3.90 130.36 = 4.9 *
ANB -1.78 + 257 -248 £ 2.15 NS
Facial axis angle .11 £ 271 9145 + 392 ¥
Facial angle 91.11 + 4.28 91.89 + 2.58 NS
SN-GoGn 3893 + 3.74 3268 £ 448 ¢
Mn. plane angle 31.30 + 3.64 2627 + 434 ¥
Max. 1 to FH plane 11395 + 5.77 11584 + 512 NS
Max. 1 to SN plane 105.80 + 5.95 108.34 + 553 NS
IMPA 79.32 £ 6.06 83.00 + 6.29 NS
Hard tissue Interincisal angle 13366 = 7.25 13352 + 88 NS
Linear measurements (mm)
Overbite 166 + 242 266 £ 256 NS
Overjet =275 + 1.36 -341 £ 1.12 NS
N-Me 126.80 + 7.42 12052 + 6.99 '
ANS-Me 6855 + 545 64.16 + 4.42 '
ANS-Me/N-Me 055 + 0.02 053 £ 018 '
Skeletal A thickness 65.70 = 291 66.75 £ 3.8 NS
Skeletal Ls thickness 69.43 £ 3.79 69.66 + 418 NS
Skeletal Li thickness 7243 £ 563 7245 + 411 NS
Skeletal B thickness 63.34 + 6.11 69.68 + 534 NS
Skeletal Pog thickness 69.20 + 6.43 69.91 + 7.04 NS
Angular measurements (°)
Facial convexity angle 657 = 64 64 + 598 NS
Nasolabial angle 98.11 + 13.08 925 +12.32 *
Mentolabial angle 152.34 + 13.08 8975 + 1147 NS
Linear measurements (mm)
G-Me' 135.07 + 7.95 12848 + 802 *
Soft tissue Sn-Me' 75.04 + 500 68.57 + 543 '
Sn-Me'/G-Me' 055 + 0.02 053 + 0.25 '
Soft A thickness 7661 = 399 80.66 + 4.48 '
Soft Ls thickness 32.18 + 464 86.16 + 5.29 !
Soft Li thickness 8175 £ 574 8795 + 528 NS
Soft B thickness 84.16 *+ 6.33 83.34 + 6.10 NS
Soft Pog thickness 82.20 + 657 8255 + 7.81 NS
SD, Standard deviation; NS, not significant; “p < 0.05; 'p < 0.01; *p < 0.001.
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Table 3. Comparison of the changes in cephalometric measurements in group 1

Angular measurements (°)

ixXlm&X 37H 4%, 20074

Saddle angle 12152 + 527 121.86 + 518 NS
Articular angle 14659 + 547 14836 + 5.06 '
Gonial angle 133.18 + 390 13220 + 417 .
ANB ~180 + 257 1.09 + 152 ¥
Facial axis angle 8595 + 271 8391 * 198 ¥
Facial angle 91.11 £ 4.28 88.30 + 4.48 '
SN-GoGn 3893 + 374 4050 + 481 '
Mn. plane angle 31.30 + 364 33.00 + 441 '
Max. 1 to FH plane 11395 + 577 11695 + 613 '
Max. 1 to SN plane 10580 + 5.9 108.84 + 574 '
IMPA 7932 + 6.06 80.82 + 669 :
Hard tissue Interincisal angle 13366 = 7.25 130.07 + 6.76 '
Linear measurements (mm)
Overbite 166 + 2.42 091 + 1.4 NS
Overjet 275 + 1.35 250 + 1.95 ¥
N-Me 126.80 + 7.42 13232 + 773 ¥
ANS-Me 6855 + 545 7241 + 541 ¥
ANS-Me/N-Me 055 + 0.02 056 + 0.02 :
Skeletal A thickness 65.70 = 291 63.18 + 408 ¥
Skeletal Ls thickness 69.43 + 379 277 + 496 ¥
Skeletal Li thickness 7243 + 563 7132 + 671 NS
Skeletal B thickness 6834 + 6.11 66.61 + 7.11 :
Skeletal Pog thickness 69.20 + 6.43 6791 + 7.63 NS
Angular measurements (°)
Facial convexity angle 657 + 642 998 + 6.28 '
Nasolabial angle 98.11 * 13.08 92.07 + 1021 :
Mentolabial angle 152.34 + 1372 137.34 + 825 :
Linear measurements (mm)
G-Me' 13507 + 7.9 14034 + 825 i
Soft tissue Sn-Me’ 75.04 + 500 7823 + 518 i
Sn-Me'/G-Me' 055 + 0.02 055 + 0.02 NS
Soft A thickness 7661 + 399 82.68 = 476 ¥
Soft Ls thickness 82.18 + 464 89.95 + 520 ¥
Soft Li thickness 87175 + 574 87.86 = 6.79 NS
Soft B thickness 8416 + 6.33 83.06 + 7.07 NS
Soft Pog thickness 8220 + 657 81.20 + 7.44 NS

SD, Standard deviation; NS, not significant; “p < 0.05; ' p <001, ¥ p < 0.001.
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Table 4. Comparison of the changes in cephalometric measurements in group 2

Angular measurements (°)

X
o

A7 244 1I1IE FERE SR MokE N
stote HENO) WHE R

X
=
=

=

Saddle angle 122.86 = 3.90 12305 = 457 NS
Articular angle 142.05 + 668 14430 * 675 \
Gonial angle 13036 + 4.96 13364 = 4.82 '
ANB 248 + 2.15 080 + 2.10 i
Facial axis angle 9145 + 392 8350 + 3.85 i
Facial angle 9180 + 253 90.80 £ 2.80 '
SN-GoGn 3268 + 4.43 3550 + 462 i
Mn. plane angle 2627 + 434 28.39 + 402 i
Max. 1 to FH plane 11584 + 512 119.07 £ 578 T
Max. 1 to SN plane 10834 + 553 111.34 * 610 '
IMPA 83.00 + 6.29 80.05 + 6.40 !
Hard tissue Interincisal angle 13352 + 88 131.11 = 986 NS
Linear measurements (mm)
Overbite 266 + 556 127 + 129 *
Overjet -341 + 112 266 + 090 i
N-Me 12053 + 6.9 12661 + 794 i
ANS-Me 64.16 + 4.42 6855 + 4.38 '
ANS-Me/N-Me 053 = 0.18 054 = 021 '
Skeletal A thickness 66.75 = 3.85 6880 = 5.38 *
Skeletal Ls thickness 69.66 + 418 7250 523 '
Skeletal Li thickness 8695 + 5.28 452 + 7.21 '
Skeletal B thickness 69.68 + 5.34 66.48 = 7.37 K
Skeletal Pog thickness 6991 + 1.05 66.34 = 898 ¥
Angular measurements (°)
Facial convexity angle 464 + 598 805 t 6.33 i
Nasolabial angle 9257 + 12,32 9.75 + 11.47 '
Mentolabial angle 146.23 + 13.12 14468 + 1580 ’
Linear measurements (mm)
G-Me' 12848 + 802 13352 + 872 ¥
Soft tissue Sn-Me' 6857 + 5.43 7202 + 646 i
Sn-Me'/G-Me’ 053 + 0.02 054 + 0.03 )
Soft A thickness 8066 + 448 8225 * 551 '
Soft Ls thickness 86.16 + 529 802 + 657 '
Soft Li thickness 8695 + 528 8452 + 721 '
Soft B thickness 83.34 £ 6.10 79.72 + 791 i
Soft Pog thickness 75.30 + 656 7212 + 742 '

SD, Standard deviation; NS, not significant; *p < 0.05; 'p < 0.01; *p < 0.00L
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Table 5. Comparison of cephalometric treatment changes between group 1 and 2

Saddle angle 4 £ 1.69 018 £ 1.87 NS
Articular angle 7 + 291 225 £ 2.39 NS
Gonial angle —0 98 * 201 -0.87 + 1.67 NS
ANB 289 £ 1.84 327 = 172 NS
Facial axis angle -2.05 = 1.80 =29 + 2.12 NS
Facial angle -0.82 + 2.28 -1.09 = 2.07 NS
SN-GoGn 15 1254 282 + 2.33 NS
Mn. plane angle 0 £ 208 211 £ 218 NS
Max. 1 to FH plane 300 + 428 323 £ 415 NS
Max. 1 to SN plane 3.05 £ 442 3.00 £ 415 NS
IMPA -0.07 £ 423 -2.95 + 401 NS
Hard tissue Interincisal angle -359 = 6.71 -241 + 666 NS
Linear measurements (mm)
Overbite -0.75 + 1.20 -1.39 + 262 NS
Overjet 525 + 1.88 434 £ 322 NS
N-Me 552 = 2.64 609 = 3.10 NS
ANS-Me 386 £ 219 439 £ 1.97 NS
ANS-Me/N-Me 001 £ 0.12 001 £ 012 NS
Skeletal A thickness 289 £ 1.66 2.18 £ 1.80 NS
Skeletal Ls thickness 3.39 £ 243 3.18 £ 267 NS
Skeletal Li thickness -1.00 £ 271 -268 £ 3.38 NS
Skeletal B thickness -173 £+ 320 -3.20 £ 4.00 NS
Skeletal Pog thickness -1.30 £ 3.28 =305 = 321 NS
Angular measurements (°)
Facial convexity angle 341 + 455 341 £ 324 NS
Nasolabial angle -393 + 867 1.82 + 832 '
Mentolabial angle -506 + 896 -155 + 966 NS
Linear measurements (mm)
G-Me' 209 £ 1.9 159 + 1.88 NS
Soft tissue Sn-Me' 318 + 2.73 345 + 2’15 NS
Sn-Me'/G-Me' 042 £ 0.37 -052 + 037 Y
Soft A thickness 280 + 233 254 £ 163 NS
Soft Ls thickness 3.77 + 2.80 227 £ 24 NS
Soft Li thickness -0.02 £ 2.8 -2.30 + 3.29 .
Soft B thickness -091 + 410 -361 + 3.78 ’
Soft Pog thickness -084 + 398 -348 + 4.14 *

SD, Standard deviation; NS, not significant; p < 0.05; ' p < 001
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Table 6. Pearson correlation between hard and soft tissue in group 1 and 2

ANS-Me/N-Me and Sn-Me'/G-Me' 0.24 NS 040 NS
Skeletal A thickness and Soft A thickness 0.60 * 0.75 '
Skeletal Ls thickness and Soft Ls thickness 068 ! 0.76 !
Skeletal Li thickness and Soft Li thickness 0.86 ! 0.86 '
Skeletal B thickness and Soft B thickness 0.71 ! 0.88 !
Skeletal Pog thickness and Soft Pog thickness 0.94 ' 0.80 '

NS, Statistically not significant; p < 0.01; ' p < 0.001.
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Fig 9. Pearson correlations between hard and soft tissues for group 1 and 2. Statistical significance, v <0.01; " p <0001
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ORIGINAL ARTICLE

Treatment effect of face mask therapy for Class III
malocclusion patients according to low facial morphology

Kyung-Suk Cha, DDS, MSD, PhD*

Objective: Improvements in jaw relationship through clockwise rotation of the mandible may be
desirable in some Class Il patients with short low facial height. The aim of this study was to examine
the treatment effect of face mask for Class Ill malocclusion patients according to their low facial
morphology. Methods: Class lil patients in their pubertal growth period were divided into two groups
{(Group 1, high LFH; Group 2, low LFH) according to lower facial height (LFH) by Ricketts (norm, 47).
Treatment changes between groups after face mask treatment was compared not only for hard tissue
but also for soft tissue. Results: There were no significant differences between the two groups for the
skeletal and soft tissues of the maxilla. There were no significant differences between the two groups
for the skeletal posterior movement of the mandible, but posterior movement of the mandibular soft
tissues in group 2 was larger than group 1. There were no significant differences between the two
groups for the vertical hard tissue proportion changes of the mandible, but the vertical soft tissue
proportion changes of the mandible in group 2 was larger than group 1. There was a significant
correlation between the sagittal hard tissue and soft tissue changes of the maxilla and mandible, but
there was no significant difference in the vertical changes. Conclusion: The clockwise rotation of the
mandible occurred from use of the face mask, and posterior movement of soft tissues of the mandible
was higher in Cl Ill patients with low LFH than with high LFH. (Korean J Orthod 2007;37(4):245-59)

Key words: Cl Il malocclusion, Face mask, Lower facial height
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