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Three Dimensionel Study on Facial Treatment
Changes of Skeletal Class [l Cases with Under-
development of Maxilla Using Moire Topography
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Abstract

Three dimensional analysis of the face using Moire Topography has been carried out over a
period of 3 years.

The applicability of this method has already been reported in 19827

In the treatment of two cases of skeletal class [l malocclusion, one case was dealt by Le Fort 1
type Osteotomy, and the other by maxillary protractive appliance.

Satisfactory results were obtained. And the effectiveness the three dimensional analysis using

Moire Topography was shown in pre and post treatment diagnosis.

Key words : Moire, reversed occlusion, diagnosis, volume ratio.
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TAEIERICHETHS” & L RHEER O
SRTBOERHTREE 2 MITHESTFTO
PSR U, AFREFERRE TOFMmIZ A & 2851
EBBEDEEZTWS,

B % ZRTTANZRBE T 3 kL LT,
Stereo photography,4'5)‘Telecentric photography,
Moire topography ® %0 HiEAHE S hTw 3,

RS \E FEE T3 KNS ‘m)/J*\Photometogra-

phy # W T L FABHOFELEHAIL  Angle] -

I-M#HkZAFIhDOUEEIT-> T 5,

LA L Z2DFHAEMMLIEOBEO AT HY | 4
HEREERMATAIZEE->TVL W,
topography & Fiw /= & O Tld A/FHE, 1ILEE?D5 A
EIEAEEATR L B L, ESXERREETI
BRI TTRE S AL O RIRWTE D ZEALIZ DWW THE
BEiToWEFRSNS, LALIDHEIR,
Moire BEIZ &> TH s N =Rt 2 k%
SRTED S DBINT EEDTHBHEL S
SRTCHIEHE E WO E TR A+ aEr SN T
FwazwekE2 5N 5, EEODZRITTHEHANS
CEAEELEVOIBEL S, UHETIIHRAE
FREHEITTHED, MICBRELIT- 2P 205
DHik, EREMEIIENS,

1. & #

Moire

gL L Cid, A¥EBFFEELDEERE
E10% L RBAEE I LR ERL, E7VEE
BEP LUESXFHABREEZBY L. EEHR
BEIT- 70 FEIZR2~26KTH -0 KA
BHEDBITFEIL, FHES DOHFEICHEL, BTN
3RV EAWHZELR L. 2D concave type
DRBREHHESED &L 12,

2. BRBXBRBERODR

EEEEE L RABEE IOV TR ZT-
7zo fARERHMITEE & L T, SNA, SNB, ANB,
SN-pog, NA-pog, Gonial angle, G-Z-N, SN-
Mp, SN-FH, SN-NF, SN-Occ, NF-Occ, NF-

Occ, NF-Mp, Mp-Occ, Interincisal, L.1-Mp, Ul-
SN, UL-NF 1858 H, #iHimE & L <,
ANS-PNS,NPog-A, Npog-Ul, NPog-1.1, GP/
SN, Over jet @ 6 X H, F1241HE D EFHEI 21TV,
FHBEDRE 21T - 7=, Tablell3 2 BB THEE =
MR LNAHEETH %,

Table 1. Cephalometric records from normal

occlusion group (n+o)and reversed
occlusion group(r-o).

MEAN S.D. Test of

n.o r.o n.o r.0 significance
SNB 81.1500 | 85.7000| 2.6776| 3.5879 3.1051*
ANB 3.8000 | —2.6444 | 2.2010| 2.2165 6.3489*
SN-pog 81.4000 | 85.5585| 2.5144| 3.314 3.0547*
NA-pog 3.5500 | —3.0111| 2.62%4 | 3.0764 4.9%6%8*
Interincisal | 115.9500 | 129.7556 | 10.9784 | 16.0178 2.1677*
Li-Mp 97.2500 | 84.2444| 8.2031 | 12.9562 2.5815*
N.pog-A 4.3000 | —2.9444| 2.9174| 3.1568 5.1768*
N.pog-U, 13.2000 | 2.4444| 3.8744| 5.3% 4.9378*
Over jet 3.5500 | —4.2222| 1.6575 3.2102 6.4258*

% ! Significant at 5% level of significance.
(reprint from Murai et ali3)

3. E7LEEDER

fEMAL7-®7 VEERFEEIX, Fujinon-

Moire Camera FM3013(E +EE 8D %

fFHL, #HEt2X % HAYT, Fujinon Moire-
Camera FM3013HIEHEIEEE (FBATH) %,
w7 (Fig. 1),

Fig. 1 Equipment for Moire Topography and
head fixation.

(154)



HIGASHI NIPPON DENTAL JOURNAL VOL.1,NO.1, Dec., 1982 155

Fig.2 A : Lateral ocular angle pattern B : Upper lip pattern

C : Lower lip pattern

a, FERIZETL/NY Y OBM(Fig2). FigboRd k512, MEBHIIESL, 205 5
BREGID TR 5 —2 T EE Sy —2 TR 1008731220 THREE2 KD, BHEWOREOK
B y—v a e U, EEREE KA AE 2N HIL AR 2, BRI Table2 IZRENAT W3,

ZHFE L, 32D PN /89— 4 K- (Fig 3), c, AL L I X BB EED SHE & D

Bo - Fams/s s — L IEFigdlz R L 7=, FARE (Table.2)
b, BEEAE DKL D i, ‘ b TkdDoshEDI L, 2HBTEEEN
a TERELZNRA/ Y — > OREIOKE % HBHEMESNAEB ZEIRL, HEIF T PHEE
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Fig .3 measurement lines used
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—DODffiRE L THKEMRL TETWB, T/,

TTUREP®RT L, KEORAETNE WEE
B U TIZSMRILE & O Tl E s ¢ 5
VEEAHTL 5, ZOFE, —MI2IE B
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WEEERHZ W T, REEREL L OB
REFLzAL, 1#IciE EsERT A EFIZE 2V
THEEL, o 1HICIEAZORNEIO R 1D
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Fig.4 ——————— normal occlusion group
--------------- reversed occlusion group
Superimposed Moire patterns of normal
occlusion group and reversed occlusion
group.
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A EMA DT, EF L THRET 3,

fiE B

1. £ &
BEIVRHNEE 1 ~ H Bk
FaER L 2RI AR AA
RIREE b b OBRAERE © H3 N $E 2 L,
ERSUAr R L IEBRClE, TEO R EHRAL A
Ronzz, IfRTlk, B8 -PEELHO b
ThHLBMEIRD 5N, LAL, 2OkE
ZHWTIE, RO A S5 severe % Skeletal
Class MzHHTE 2T LV EEZ SN 3,
(Fig.6 ),
FIENATR © Over jet-11.2mm, Over bite

(2")

Fig. 5 Divisional method of face for measuring volume
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Table.2 Comparison of volume ratio between normal occlusion
group (n.0) and reversed occlusion group (r.o)
MEAN S. D. F- T-

n.o r.o n.o |r.o |[test |[test
Upper labial part ( 1 ) . * "
Lowe labial part 2 1.4743 |0.4804 | 0.7434 | 0.2045 |13.2135 4.055.8
Maxillary part 1+1"+3+4
Seboalobnal part 778 2.5629 | 2.0183 | 0.4784 | 0.6610 | 1.9092 | -0.7492
Mandibul t 242" +5+6
Subpalpebrl part (3555 ) 0.2420 |3.2010 | 1.0644 | 0.9455 | 1.2673 | 0.4261
Maxill t 1+1°43+4
Mondibuiar part <2+2/+5+6) 0.9054 |0.6328 | 0.1923 |0.0900 | 4.5611* | 4.0192*

Upper labial part ( 1 )
Maxillary part-Upper labial part \1’ +3+4 0.2420 |0.1567 | 0.0536 | 0.0240 | 4.9664* | 1.5660
Lower labial part ( 2 )
Varndbular i Lower: Tabal part~ \@735%6) | 0-1520 | 0.2455 | 0.0628 | 0.5620 | 1.1644 | 3.1790%
* Significant at 5% level of significance. (reprint from Murai et al."¥)
Tabl.3 Correlation between cephalometric records and the volume ratio
(Upper labial part/ Lower labial part)
SNB ANB SNP NAP Overjet

Upper . -
labial vart | Correlation coefficient| 0,649 | 0.714 | -0.608 | 0.613 | 0.694
Lower Test of Significance | 3.513% | 4.206* | 3.156* | 3.199* | 3.969*
labial part

% Significant at 5% levelof significance (re

print from Murai et al.!3)

Table. 4 Correlation between cephalometric records and the volume ratio
(Maxillary part/Mandibular part)

SNB | ANB | SNP NAP | Overjet
Maxillary -
part Correlation coefficient | -0.631 0.722 -0.633 0.644 0.663
Mandibular | Test of significance 3.356% | 4.311% | 3.373* 3.660* | 3.650*
part

% Significant at 5% level of significance

(reprint from Murai et al.'¥)

Table.5 Correlation between cephalometric records and the volume ratio
(Lower labial part) / (Mandibular part-Lower labial part)

ANB NAB LitoMp | Overjet
Lower labial .
part Correlation coefficient |- 0.751 -8.823 -0.687 -0.627
Mandibular — Lower labial | Test of significance 4.695% | -5.971* 3.754* 3.317*
part part
% Significant at 5% level significance ( reprint from Murai et al.!3)
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Fig.7 Intraoral photographs before treatment.
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*—%ﬁgﬁfﬁﬁﬁﬁ : LFE#HIS5 D Basal arch
width, Basal arch length (33#i2A» %2V /ha%
&7 L T3, Dental discrepancy %, I

P C—17. 4mm, [ 3ET—14. 4mm,

MR X BB R K L3R 38
RLUTHY, THEHOSE 1 KAKIIHHLRAE
D7, FHIRDIKEE (Fig.8)o

Fig.8 Panoramic radiograph before treatment.
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Fig.9 Cephalometric records before treatment.

Fskktk, L T3EMEFIO leveling & - FHATH
D ERIEFIONE & MR EOHBEEL, Fili 75
#:& L TIE Le Fort] B Osteotomy 1245 L
SATABE AT 2L e L,

BERE  ¥iE L L Tix Edgewise bracket
#HEEL, LBIZIE Twist flex wire, P3RIZIE

Fig. 10 At the start of treatment when edgewise appliance was inserted for leveling.

Skeletal pattern : ANS-PNS D&k =i3+2.2
SDTAXZEAZRLTWAA, SNA [1-3.4
S.D &/h&<¢CANB $—4.2°% —4S.DOETEL
COBARILL TV 0 Gl Angle £+2.4S.DT
HAOMAEEL T/,

Denture pattern . ZARTH O EAER, T
SEAT o O T EFREAER0 5 1z,

2 . LEOZE L WiREBIZ K S Skeletal -
Class M T, J:T?E@W%‘@k%@ Discrepan-
cy & bEEEABIFRY)sE O EIRIR 2 1E D IER

VEREA S L BRI, T SERIANES 2 /)

Nitinol wire A H&#ID wire & L TEHFI N
(Fig.10), 7 ™%, round wire 75 rectangular
wire N ¢ wire O size % _EiY, leveling %47
5725 Finishing arch wire & L TiE, 0.0175”
X0.025”7 yellow elgiloy wire #%%& L, firaf
EIFBILAHE 1 TR & B AT L 2(Fig. 1)
ML LTRSS IEAR T IO BEREHE T, b
SRS O BAER & THHE 1 RARAEEL T
W3, Over jet—8mm£:%ﬂ,§4)ﬂ$lltkk’\“,3.5mmi!§}2
b LT B(Fig.12), FTHE S L T, FEEFX
EHRAEE R L AN K S MET A 5, LFEN
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Fig. 11 Intraoral photographs at the end of presurgical orthodontics.

18.1y
SNA 73.8 74.0
SNB 78.0 77.8
SN-NF  14.5 14.5
SN-Mp 35.2 34.s5
L1-Mp 81.9 84.4
Ul-SN 109.5 11l6.

18yrs. 1lmos. ————
19yrs. 2mos.=~--~-

Fig. 12 Supebrimposed cephalometric tracings at the bigining of treatment and at the end

of presurgical orthodontics.
FIE % BN 2mm, BiHN10mmfE#) 4 5 2 & &
UZeo E7-FIZHST S, arch wire O piRiE)
(161)
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Fig. 13 Method of Le Fort I type osteotomy and genioplasty.
(Oblique lines’parts were grafted iliac bone)

Fig. 14 Intraoral photographs at finishing surgical operation.

10mmf A 12 B an/- (Fig. 13) o Z DIREE Thook
T ligature wire # & UHBIER elastic 12 &
D SERIEE %17 - 7= (Fig. 14), A1 BERK
Mibfrbhiz, 20K, EMTLOEERD S
&, HIHERAEDLRENLIE2 D ZH 5, iR
8 » AT, &%D bracket %FRFEL 7=, Hf
HTOME % HReR G 2 G s ¢ 5N, B3
B G BREF I CHRLE 2 FEL 72,

BEARICEWT, I2bTrIlasnk
hEmOMNERIIAE SN, BiF ZprofilesE
SNTV 5, BB EY, HEHEEOH
MAE 5 h 7 (Fig.15)0

O RI1ZT Over jet 13#1285—11mm2»

5+ 2mmN &, BIAEEIZH T THREGET,
BT 5 WA A 1R 5 N T 5 (Fig.16) o

el & MR OEH X FHREEENERAE T
&, FEBIEETAICBEIXh, SNAAHEML,
THBEIZFEEAEELE WD, ANB4.5°E
%) BIF 2 BESL R S s (Fig.17),

2. i B2

BE D EEERL0E L 4 A

FEF D FEARIZEL TW 5,

FHRE & & UBRAERE © FracBEL L,

HAE

EESRAT R | IESUAE A xR, fBISRIC T HBEE &P
Db T LEHBMERIED 5 h iz, 7 VEERR
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Fig. 15 Facial photgraphs at 8mos after surgical operation.

Fig. 16 Intraoral plotogqraphs at 8mos, after surgical operation.

RTEET LHaAFEETAEL curve LT
BV, REIMUES CROMIBATLL 20, S
EORaM 252 & /- (Fig.18),

AR ¢ Over jet —2mm, Over bite +
5.5mm, 21 |1 ARAXMEA#2 L, KEIk A
&b 1 BEEMIARRIR TH - 72 (Fig.19),

Dental Age (X1 B,

REHAR R | TRISHEERE, BE, ER
& LRIz, RIS ER, EEEd 0.5~
1.5 S.DEOMENZRAL L T/,

HIEAXREES AT R | _E3EARE 2 /A
BDERRREA D50, HETE TS
R ED 7= IR L T 5 (Fig.20)

SRS X SRS B EL S AT R,

Skeletal pattern :SNA79.5 & /X L%
WL, SNBARRKRELZBTHH22D0
ANB#—4.0°T—3.5S.DE# L < /h& % 1E %
AL T,

Denture pattern : I F 38R O HHIEEE A
&5 n 7= (Fig.21),

(163)



164 Shigeru MURAI et al. / Three Dimensional Study on Facial Treatment Change

esthetic plane

19.2y
SNA 74.0
SNB 77.8
SN~NF 14.5
SN-Mp  48.5
L1-Mp 84.4
Ul-sN 102.8

. 2MOS. commmm
19yrs. IMOS. = =-.

Fig. 17 Superimposed cephalometric tracings at the end of presurgical orthodontics and

at 8mos after surgical operation.

D LESREIZE S Skeletal Class I Th 5(Fig.23)
'%‘Eﬂﬁl 158 2 /NI D KRR Z21# 9 D, ik L 114 A0 SNIZ & 5 HE X BERAE
BE S L OERETE LB ARER B EO&EALAEE TIE, LHEERO Counter-
Do, FEE1AEEETENME L E o clockwise rotation #- =RiAEEE), &K,
R A | EE A EET A2 L &L, TE D clockwise rotation& - 7= f%iBH R
Chin cap® /113600g & L, AiH#II DI/ 5hrz(Fig.24), L3E, THRBFO&E4DERS
250g & U /mo FMEM AL, 1 H1EER e T, LESL ia@w LBE & RiEDE
LRI L 72(Fig.22) . MtERHEE A% 5 h 7= (Fig.25),
RERLE  BEEER4 » HOHRESES N
=A%, [EIERIC T BEEG B O HAHERI A S 5 N7z,
9 » H# Over jet 3mm, Over bite 4mm& 7%
) SNA85®, ANB+3° & % » /- - h 3B & R a) AL ET LYY — v OFTEIfiI D E
L, Chin cap D& CHIAsEEOZMmEBEDh  (LIZDWT (Fig.26,27)

3. E7L - bRITZT74 KL D 20ER
D 3 RITHIEHA
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Fig. 18 Facial moire topograph before treatment.

Fig. 20 Panoramic radiograph before treatment.

EFIL, 288, SMHBA/ Y — LI
FEAEHBENL DN, By — T,
PEEAFRT - THML THY, ZL WLy e
bN7zo Al RSy — 2 b L TEEL 24
AR/ Sy — v & FR/SY — L fn /sy — o
U, FIEERERD s h s h o

b) Z2IEBIDMTRETHI R ORI O LIz DO n

H1% ®1E BHSTHEIZA

Fig.

19 Intraoral photograhs before treatment.

—3SD—2SD—1SD. M 1SD 2SD -3sD
4 S-N-A 795
EEN S-N-B 3.5
—
— A-N-B  -4.0
~——
> G.Ang 132.0
< L,- Mp 79.0
~
> U,- SN 107.5
//
ANS-PNS48.0
N
AN Gp/SN  1.288
Fig. 21 Cephalometric records before treatment.
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EFL D (BB / (TR o,

fhiAT0.3281%%1.4242 ,  (L%Es) / (BBRT
#h) Tl31.98447%, ik #0T2.9532~ & 18
MAyRsNe (FHEE) / (R F) 134,
095270 53.6562 N & L Tz, (- 3EH)
/ CR3EES) TIZATATO .4846 A50 .8077~ 14 L
Twree (R3S / (L3S — =) ©ik
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Fig. 22 Chin cap + Maxillary protracion appliance.

0.11884%0.1424-\ & HEhN L,
A — T ) TR L 2,
iEfFl2 o (BEE) / (PEE) kT,
#ia10.6337 51,0225~ & N L,
(BREE T E0) TlE, 2.1071A°2.2970N & b+ H
L T/, (FERER) / (BRBRTFER) T3,
2.8452» 52.6856 N LA L, (L3EE) /(T
BAE) T, 0.74067% 50.8553\ & HEMNA A 5
nr. (FB#) / (L3EB—EEE) Tk
0.1767»%0.2101~ & gL, (F&EE) / (F
I — FRE) DizHEWT, 0.21135°0.1699
NERPHPRENT,

(FEE) / (F

% =

1. 2EMOEES X SHRBEETHELIZD
W, '
FEFI L2 Iix, FEERIEOUREIEI AN

(L) /

mB 8L TH 0, ASTIEL0mOFHHH
#5651, NF-SN &0 EEBEOFTLZEHND
BErFEOENT, HEFIIDOWTAB L,
genioplasty % 1T 72 8LIE KB L T 327,
THETHFRAIMATEECET, AihHd 50
I, BAHBHL <, THEBROMLEIIZL
HHELENLE D57,

Lid»>T, #EREL, LEOHTLABREHD
HIZENITEDONTVBEDPRD SN,

FEfB] 2 12DoW T, LFEEF TIEH3°D coun-
terclockwise rotation & A 512 5T 5mmD Hf
HBEAH SN, FHETIIMEIIHE) THEE
BIERD T HAND 3mm i 8 & 2° O clockwise-
rotation A*"& 5N/, INHIZKD, HERE
%, FFEORIHEH & counterclockwise rot-
1260 2 TF 58D clockwise rotation
LEVFIERRIEATVEENDEEL SN,

tation
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Fig. 23 Facial and intraoral photographs 1 y after treatment.

2. BHEODZRITHSFHIZONT
a) 9E§‘BX¥$*§T§EE FHW S HE
RBIETRBRIC K DB EL T 2 2 &35

nNTWah, BHEL ioﬁk"ﬁﬂ%ﬂﬁl LD M iED
SN TWB LB R h v, HEEXEHEE
BTk 5$k%ﬂ%ﬁfﬂﬂ%ﬂ(:’)b"ﬂi,

1) H angle—Holdaway?

2) Z angle—Merrifield ®

3) esthetic plane—Ricketts®

4) S-line— Steiner

ZEDHENIBRAEFHEN TV 5,

Anl 2REFIIZDOWT, 3)?D esthetic plane

HEEHOTHNTH 7 (Fig.17,24)

FEF LI oW T, EBEST2mo N, F
BT3.5mmOE D & 2 DELTERTH 5,

fER) 2 TlE, EBETImOEMAR S N3,
TEBTEEP»RS N 572, LD 5T,
FMIZLE LI ZEL WEEAF 2 TNIE, BIF
BRI DB L E A BB T 2L v
EEbN,

72, ZhoohkEL, EHRRRELT, &,
bR OEES, BEES O FHxTEY 2 LB R 2 NS
LEDTHD, L2L, 2051 T NTEHMMED 1
WEHDAH/->TED, Zho5DZEH6EEK
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10.1y
SNA 79.
SNB 83.
ANB -4.

G.Ang 132.
Lr-Mp 79.
UrSN 107.
ANS-PNS 48.
GP/SN 1.

10yrs. 1lmos.
llyrs. Omos. =-=---

esthetic plane

Fig. 24 Superimposed cephalometric tracings before and at 1y after treatment.
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3) HHED A ESEAEERIIN L THT Y
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4) ETLRESTT 4 —EHEEE

D OHFEIERIZEATEETH D, 2)DHE
T, BRI EL, SEOHMYLETH 5,
T LikIE, HEMAES I, FEERT, B
k5, Z20OMOBEBAIZED, RATET LiEE
WAL -,

)N BT LYY — v ORTRETITIE D HE,
THLERRR 7S % — > | 12DV TiE, 258l &
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Bl

10yrs lmos
llyrs ———

Fig. 25 Superimposed cephalometric tracings
of maxilla and mandibular before and ly
after treatment.

MR TOEIUE R h b - e ZHITET
WL B AEE L IEEBAE & O ik & Rk
Th b,

FEFILO TER/ (Y — v T, RAFESE
HLEEREEREOERIZIEVWTASN/Y
5=l T, BETHON— 725, A
ROBEAPHEREOEL 2BRTHZ I L
PETLVEE»S LI bbb, (PR
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Fig. 26 Superimposed moire patterns of case 1
before and after treatment.
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Fig. 27 Superimposed moire pattern of
case 2 before and after treatment.
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