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72 TR BAMWITEIE, BRI o B B AR Sl b i A
RHEDOKRZHR T T -7 (KBS DH2016-006).

2. WEHE

1) A %EE

XREDPEIMA L 72 2E I N T 1747 3D
# A5 VECTRA®HI1 (Canfield Scientific #f. LA,
Vectra H1) T, —lRL 7% x5 (%% Y EOS, F¥
IR DL A% IF—TpETHIEICL) —
FEDHF T 2 OWRE MK L2530, 27 LA+ s
ZUREICLTWA. A7 LA HFGED SO = Rkocmif%
HESEIZIE, AT VABEAEREZHWTBY, Wl
7B O 56 A W 3 L OV THOHF L3kl i 2 e
LTWwW5, “WRoTMEEE I 1,800 TR T, =WociE
% F£ 12 0.8 mm geometry resolution (triangle edge
length) &7 ->Tw5.

2) W hh:

MEECET T1, #Mrfg (B4 » H DL B o I i)
T2 T, VectraH1 % v C 3 i Bk AL 4% © = R Ic ik
WERAT- 72, WEE O A O HFLIZEEE 2 H o
AX¥—uay FEIFAL, FHPEPKFECRD L9
WZEHER & e LTl L7z,

3) AT liis X OEHIEH

o N = Wotli% % Vectrall 14 )& O fi#br H
7MY =7 VAM IZHUY sA A, fifdT L7z T2 bR
e - MET L 72, BRI, AiTET - iRBRENEh O
ZWRITHARIZDOWT, 35 1. Landmark (Table 1,
Fig. 1) Z#&EL, SR (Al(r)-Al(1) Fo 32 3
HoB#EEA, Nasolabial angle £ ™ 4 THH O AR
W% 47> 72 (Table 1), FHANG ] —FHE 12 X
0, AWET - IRENFNROEE T 2 B4 of o5 7.

4) FEEHFRET

FIEH O 7 — % OIEHME Shapiro-Wilk #5E 2 H
WTHERR L, IEHMEZRD 720, Ko stll
7=, [2RAENE] 21772 [WIEDH 5 2
WrEkgri ] O eheER! (WFhdbxtindh) 07—
LD EOICHIBREETVE W2 E
W5 7B AT Mixed-Effects Model for Repeated
Measures (MMRM) %47\, (D 2 [B10D AR HI A,
BLOQ2 e iHOFEEAMREEIT) LI, O
EQDOEENEHOEEE D MR L7, Matiry 7 &
& SPSS Statistics 25 (IBM Corporation, Armonk,
NY,USA) ML, MEDHEKEL a= 005 (i
i) LLT, p<005#AESEDD & HIELI
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Table 1 Definitions of Landmarks

Landmark Abbreviation Definition

] Glabella G Mf)st énteriorly projected point of the forehead within the midsagittal plane
Midpoint between the eyebrows

2 Eyebrows mid Ebm

3 Nasion Ns Most depressed midline point superior to the nasal bridge

4 Nasal dorsum Nd Soft tissue point where the straight line passing through Ns contacts the
back of the nasal dorsum

5 Entokanthion (Right) En (r) Soft tissue point located at the inner commissure of the right eye fissure

6 Entokanthion (Left) En (1)

7 Extokanthion (Right) Ex (r) Soft tissue point located at the outer commissure of the right eye fissure

8 Extokanthion (Left) Ex (1)

9 Pronasale Prn Most anterior point of the nose

10 Colmella peak Cp Most superior point of the columella

11 Subnasale Sn Midpoint of the nasolabial angle at the columellar base

12 Alare (Right) Al (r) Most lateral point of the alar contour

13 Alare (Left) Al (1)

u Alare curvature (Right) Ac (1) Most 'lateral point in t'he curved base line of each ala indicating the facial
insertion of the nasal wing base

15 Alare curvature (Left) Ac (1)

16 Columella apex (Right) Co (r) The highest spot of each nostril

17 Columella apex (Left) Co (1)

18 Nostril apex (Right) No (r) The lowest spot of each nostril

19 Nostril apex (Right) NO (D

20 Crista philtri superor (Right) Cphs (r) Top of the philtral crest at the level of the subnasale

21 Crista philtri superor (Left) Cphs (1)

9 Labium superiusl Lsl Soft tis‘sue point where straight line passing through the Sn contacts the
upper lip edge

23 Labium superius2 Ls2 Most prominent point on FH plane in upper lip outline

24 Superior vermillion border Vs The midpoint of the upper vermilion line

25 Cupid bow point (Right) Chb (r) The most elevated point of the philtrum on the upper vermilion border line

26 Cupid bow point (Left) Cb (1)

27 Stomion Sto The median point of the oral slit when the lips are closed

28 Chelion (Rigth) Ch (r) The most lateral point of the labial commissure

29 Chelion (Left) Ch (1)

20 Labiun inferios 1 Lil Soft tissue point where the straight line passing through Pog contacts the the
lower lip edge

31 Labiun inferious 2 Li2 Most prominent point on FH plane in lower lip outline

32 Inferior vermillion border Vi The midpoint of the lower vermilion line

33 Lower lip bow point (Right) Lb (r) The breakpoint on the lower vermilion border line

34 Lower lip bow point (Left) Lb ()

35 Soft tissue pogonion Pogs The most anterior midpoint of the chin
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Fig. 1 Landmarks Used for Three-Dimensional Soft-Tissue Assessment

Table 2 Age in each Participant, Preoperative Cephaiometric Measurements and Movement of Hard Tissue due to

Surgery

Case 1 Case 2 Case 3 Case 4 Caseb Case 6 Case7 Case 8 Case 9 Case 10

Age at operation 20 19 19 20 21 25 20 35 29 20

Preoperative cephalometric

measurements (°)

SNA 81.3 733 319 814 80.1 844 819 333 776 778
SNB 80.6 739 876 817 84.2 819 80.8 832 808 76.6
ANB 0.7 =01 - 57 =03 - 41 25 1.0 05 - 32 L1

Ul to FH 1085 1105 1295 1204 130.1 115.3 1137 1158 1117 111.0
L1 to MP 932 97.6 79.6 9.8 936 931 89.6 30.8 99.6 89.7
Mandbular plane angle 288 29.8 28.3 276 216 324 333 373 313 436

Horizontal movement of hard

tissue due to surgery (mm)

Point A +16 -03 - 07 +20 + 25 +06 +038 +18 + 11 +15
Point B - 47 - 15 - 54 - 25 - 06 - 26 - 63 - 36 - 52 — 42

Ul to FH, upper 1 to Frankfort horizontal; L1 to MP, lower 1 to mandibular plane; Point A, Deepest point between ANS
and the upper incisal alveolus; Point B, Deepest point between Pogonion and the lower incisal alveolus.

¢ = T M HATROE L WEIREELET S0, e
B LCEEBRGMTOR ENEIN:. OB
1. WSS X BB G E COMAT oo & Fl HERLEEEFLOMEIZLD, A XL T»IH
BREEICOWT FHRBELE o TWAIERS H 525, wihd LG
ME S X SBREETOGIIIBWT, ¥ &RELTHANOBE L T THEFIETT
HOMB O FEEE, ANB —075 £ 253, Mandi-  OEFITHRLIBEDTHNI: (Table 2).
bular plane angle 3143 = 563 TH-72. FHfTH 2. ZWICHRARRET O 7 — # O IEBPEIZDOWT
BHEE, TXTOEMIIBNT, BREHEEE & Shapiro-Wilk REB L1V Q-Q 7ua v b & JHWT,
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WNRETHIEHAOIEREZER LA, IE
B SRE EBT 2HEBIXED SN o7z,

3. ZWRICHHARETI O I B & 2 HOZE
{EizonT

ST BWT, FHll 1 EH & 2 1 H oHER
FEFHMiiL722 25, SHHTHEEAZRDZDLDOD,
ZTOMOHBIZBWTAHEZIIRL, FHRlLREE 2
FHICEEAEZEND D EEZ S/ (Table 3).

4. AT OBAMBEEILIZ DOV T

1) A RIpRE

BEIE (Al(n)-AL(D) ZAEISHML (p<0.001),
F BB OME (Ac(r)-Ac () dbAHEIIHML
72 (p<005). HBIEILH» S B ROFHE (Ac(r)-
Prn, Ac()-Prn) IHEIZHA L ($p<001), &AL
DEE (No(r)-Co (r), No(1)-Co (1)) dAHEIZWA
L7 (p<0001). Nasofrontal angle IZHFIZA L
(p<0.05), Nasolabial angle IZFZIZBML 72 (p<
0.001) (Table 3).

2) EIHE

MERETIE EEoOREMROREE (Cphs(r)-
Cb(r), Cphs()-Cb (1)) ASAFZIZHML (G p<
001, 2l p<0001), FREOEE (Vs-Sto) b A H
WML 7z (p<<0.001). HZ40E (Ch(r)-Ch (1) 34
IS L (p<005). £/, HEORELHONEE
Al (Ch (D-Cb (), Ch (D-Vs) A FAZHIIL 7273,
TEOEITAAWA (Ch(r)-Vi, Ch(1)-Vi, Ch(r)-
Lb(r),Ch(D)-Lb (1)) &bAEIZHA L7z (Table 3).

Z £

FREIE TN B 5 LEHOBEIRE DL RILL 72
LT, X)REREESLEM LMK T S
ENREE o 72, FRUHECALRIEREZ &4
T kLRI BE D ZALIC DWW T I EIHETT 2 L
AL TW A, BT KARR O = Koo,
CBCT b % L HwHRTW A, BB MED
HY, I GESESRNEETH L. T WEEEOR
BOREZELR, KuERO7 v 5 —Hh v bR
RO Z W, RKFETIENY T4 74 73D A A
FRHWASZ LT, X0EIZ=RITERZ 1T,
S IE A1 2 O S VS A E O 2L O FEH %
XL ZERZHME L. ZoMKE, SEEBIV
BEILTOWOHMZ D, EFHOF BB
V, BEIESEALTWAZ LW LN E ko7,
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F72, REILIHSRBROHEE X IR ILERD
BAY RO, BOFHIMEL BoTwE I EHHS
& 72 o572, Nasofrontal angle (334 LT\ 5720,
BROMEIH IR L T EEILNS.

INFETOWETIE, A HIE, 0T 522
SEFNZ G LT sHBMO Tl 2 L7258 12 BRI
ZAL L e 2o 7288, L VAR ENN 2 L 72384138
L7zl RTW5Y. Chung 51, #rEisBIEEO
B CTHRBEIFESBEMLZE LTwBY, F
7z, McCance 5%, HREZEIZOWVWT, BEIFO
e &I, BROWHTNOBE RN LHEO
ERIGANOBEHREIKE WD, NREEILREL
L7z ZERLTWAY, T2, [IHHS 3 HLD
MR OWTH#IML722 LTBHY, HEEED
ZALDJFER & LT, WMD) Sk o”
R EZOND. MG, BRTOL{LE LT
MO RN R E L WO L TTWBEREICITA
HEAMBEZ RO 72208, AHLRRO LT IR E) & oL
OLTRBENIHE S e o/zb L, FHEDORTH
BE)DL W E BRIT EH~BE) LIEFICB VTR
IABHIEDE IR DB ERRTWEY, T2, BHE
B L TIEANIZEZ &% < O THRERO B
%R T A3 R b C SRR PR %
T3 2REHAFMFREOURIC LV #EEGZ 21T,
AR L7 RRBIC o TWB I EREZLNBY, K
WFFER R I2B VT Alar base cinch suture =417 -
TeNREIFIMLTBY, WROHOETEEE
BT 2D LWEEZ SN, FANROUIGIH
DTREEVPSGHEOREE LTHITOLNS.
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Table 3 Morphometric Evaluation before and after Surgery
Mean Value £ SD

P-values by &ﬁﬁl&stzween P-values of
Measurements T1 (mm) T2 (mm) A T2-T1 (mm) MMRM between the 1st and 2nd interaction
Thand T2 measure ment

Distance  En (r)-En (1) 56 3530 £ 2,69 3540 * 294 0.10 089 0443 0.002 088
N-Sn 311 5221 + 388 5181 + 347 - 039 * 116 0291 0.358 0.365
N-Prn 3-9 4434 * 451 4379 + 413 - 055 £ 1.36 0181 0.116 0546
Sn-Prn 11-9 1887 £ 1.36 1846 £ 1.65 - 040 * 047 0188 0234 0.789
Al (r)-AlL (1) 12-13 3660 + 1.77 3786 + 212 126 + 062 0.000 0938 0821
Ac (r)-Ac () 14-15 2478 + 317 2631 + 243 153 + 089 0.043 0.729 0,639
Ac (r)-Prn 14-9 2582 + 195 2488 £ 197 - 093 £ 062 0.005 048 0.866
Ac ()-Prn 15-9 2571 + 225 2485 + 203 - 086 % 067 0.024 0918 0.926
No (r)-Ac (r) 14-18 490 127 495 = 091 004 £ 0.35 0875 0.341 0,643
No (D-Ac () 15-19 451 £ 150 479 + 100 028 % 040 0.369 0537 0936
Sn-Cp 11-10 802 + 1.34 793 % 206 - 009 £ 055 0863 0.039 0,642
(r)-Co (1) 18-16 1127 £ 192 1041 + 178 - 086 % 059 0.000 0.834 0.787
No (I)-Co (1) 19-17 1137 + 154 1047 = 1.70 - 090 = 052 0.000 0931 0978
Sn-Sto 11-27 2204 + 313 2246 + 2.99 041 % 096 0.06 0858 0,669
Vs-Sto 24-27 886 £ 125 964 * 1.35 078 + 041 0.000 0.261 0.936
Cphs (r)-Cphs (1) 20-21 712 + 141 803 + 140 091 % 044 0.000 0.269 0562
Ch (r)-C () 25-26 1058 £ 096 1069 + 1.24 0.11 % 035 0,624 0,694 093
Cphs (r)-C 20-25 1381 + 218 1471 £ 185 089 % 0.64 0.001 0955 0.201
Cphs (r)-C ( > 21-26 1407 £ 2.32 1484 + 198 0.76 % 068 0.000 0721 0.342
Sn-Vs 11-24 1439 + 247 1478 + 231 038 = 075 0071 0.767 0321
Ch (r)-Ch () 28-29 4827 + 483 4700 + 274 - 118 £ 124 0.043 0,684 0873
h (r)-Ac (r) 28-14 2665 * 2,05 2690 * 178 024 % 060 0.262 0408 0828
h (1)-Ac (1) 29-15 2651 £ 208 2719 £ 247 068 £ 0.72 0.030 0972 0975
Ch (r)-Cb (r) 28-25 2545 + 231 2601 £ 154 055 + 0,62 0123 0,688 0,639
h (1)-Cb (1) 29-26 2416 * 221 2523 + 182 107 + 064 0.002 0588 0909
h (r)-Vs 28-24 2896 + 2.60 2953 + 1.60 057 + 068 0112 0489 0977
h (1)-Vs 29-24 2858 + 2.37 2945 + 203 087 % 069 0.003 0.753 0.788
Sto-Vi 27-32 979 £ 092 959 + 086 - 019 £ 028 0.314 0562 0973
Ch (r)-V 28-32 2011 + 338 2793 + 177 - 118 £ 085 0011 0507 0678
Ch (D-V 29-32 2894 + 353 2738 + 243 - 155 £ 09 0.000 0.767 0.782
Ch (r)-L ( ) 28-33 2627 + 317 2533 + 173 - 094 £ 081 0.029 0.755 0.783
Ch (D-Lb (1) 29-34 2561 * 342 2393 + 253 - 168 =09 0.000 0276 0.968
Angle Nasofrontal angle ~ 1-3-9 14579 £ 555 14377 £ 527 =201 £171 0.000 0.031 0.136
Nasal angle 11-3-9 2020 = 171 1999 + 1.76 - 020 £ 054 0573 0463 0.793
Nasolabial angle ~ 10-11-22 9492 + 1232 99,63 + 1412 471 £ 419 0.000 0593 0.905
Prn-Pogs-Lil 9-35-30 034 £ 809 035 + 794 - 069 + 253 0228 0,685 0.867

T1, pre surgery; T2, post surgery
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Facial soft tissue changes after orthognathic surgery with
three-dimensional digital stereophotogrammetry

Nozomi Aihara*", Shugo Haga?, Fumi Tanzawa’,
Haruna Kita", Taira Miyazawa", Hiroshi Yoshida",
Tetsutaro Yamaguchi? and Koutaro Maki"

Abstract —— Corrective treatment with orthognathic surgery is indicated for skeletal malocclusion
with marked misalignment of the maxilla and mandible. The goal of orthognathic surgery is not only to
improve occlusal function but also to correct the morphological imbalance of the face. We evaluated the
usefulness of a three-dimensional (3D) camera for faster 3D imaging in morphologically measuring the
facial soft tissue of the patients before and after orthognathic surgery, without the need for radiation. We
examined 10 women who underwent orthognathic surgery for a diagnosis of skeletal mandibular progna-
thism. Changes in facial soft tissue were calculated statistically. The width of the nasal alae and the na-
solabial angle increased significantly, and the major axis of the nostrils decreased significantly. The mor-
phological characteristics of the external nose changed as the jaw bones were moved. In future studies,
preoperative simulation with cone-beam computed tomography should be combined with the 3D camera-
based analysis and evaluation of the facial soft tissue to provide accurate corrective surgical treatment.
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