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A PROPOSAL OF NOVEL ANALYZING METHOD FOR
CRANIOMAXILLOFACIALASYMMETRY BY THREE DIMENSIONAL
COMPUTED TOMOGRAPHY

Masashi FusimoTo, Takeshi Mivawaki, and Mitsuru UcHipA

Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine

Introduction: The three—dimensional analysis of craniomaxillofacial asymmetry by means of numerical
values has not yet been established. The purpose of the present study was to propose a new method for
analyzing craniomaxillofacial asymmetry. Methods :Three—dimensional computed tomographic data from
41subjects (19 men and 22 women, mean age 40.6 years,) were analyzed with the SimPlant® OMS surgical
simulation software. The mid sagittal plane (MSP) was defined with 3 skeletal landmarks. Nine skeletal
landmarks (bisymmetrical 18 points) were pointed on a simulation image. The differences of the 2 distances
from the MSP to bilateral landmarks (D) and the angle (A) that the line between the 2 points makes with the
MSP were measured. Apert syndrome and hemifacial microsomia were analyzed by measuring the difference
and the angle.

Result : The MSP was defined by the nasion,anterior nasal spine (ANS), and Sella or by the nasion,
ANS,and basion.

The measurements from Apert syndrome and hemifacial microsomia were compared with the average of
41 patients by using the nasion—sella~ANS plane as the MSP. Their features of facial bone contour reflected
real measurement results.

Conclusion: Measurements and analysis using our new method can help assess changes in
craniomaxillofacial asymmetry that occur during patients’ growth and are produced by surgery.

(Tokyo Jikeikai Medical Journal 2015;130:103-9)
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Emotion ZffiH L, EELE 110KV, EEH 45 mAs,
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Table 1. Patient demographic

41patients

Male 19 Female 22
Average age 40.6

Nasal bone fracture 16
Facial contusion 22
After rhinoplasty

oo

Infection to nasal implant 1

ZORMNSNEHAEER LD, FEEECAE 2 HIE
T5HZEMAEETH S (Fig. 1). 3RKICCT TOH
BIATIZCONWTIZI INE THEOHREY " nd
D, TNTN2RILTOL Ty O I LTHVWS
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EEAICHTTEA KT 21213, OLLZEST
% HAME L2 B IEHRARET (Mid Sagittal Plane :
MSP) DIRENHLETH D, ZDRIZQMSP%E
FEHE & U 7= JE R 2 FR RS O BT O 1 A5 R
ZalArz. WRITRIEIE D hemifacial microsomia,
ApertfEFEREE Uiz, SEFDIRILCT T —F
SEAGRERL > T 120, &4DENS
MSP X COHHiB LU EDEERD . BHIE
MWEAEDS SITEM DN E FFHFE R TERET
ZFLHEDITL, MR EHONFEEE Otk
frof. 51T, 2k O ROz S8 &
MSP D 729" £ [ % sk D THl 257 D 3E i &2 3
2oz,

1. ERKIKFEMSP DRE
2RICTODEA-BIZBWTIE, ETIEND
UEIEA D LA HE T & o 7=, Z 4113 Nasion (5
BRTEBES RIS & ANS (RT&BE) % i 55%
THD, TOHITHT 2 EBEEOERESAE T
BEITD ZENTER. 280 EOFMICBNT
H 7T 7)) N EEREFRDOERIIFEEL T

Fig. 1.3-D CT data was analysed by Simplant® OMS.
Planes,degrees and distances are set from osseous
landmarks.



AT IC K 2 SHZE S S PSR D L WaHilli ik 105

WAy, TNEBEIST D DIE2KTDXHEET
H o7z, 3RITAAMM TIZMSP 23 A 2 430 5 KL itE
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SHEBM B IEPICHFEET 5 EE 25N TV SE
H MRS Y O T, B SIS © Anterior Nasal
Spine (ANS), S Rif SEAR O HR A Al 52 - Nasion (N),
%6 i 5t Wi - Crista Galli (CG), K #% PH L &l &% :
Basion (Ba), M ML a¥gaiREER OH LA
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JUTz. BRI IRE, SREE, KSEEL 3KIT
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EE ETFHZENAETHS (Fig. 2). 5805
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SOEIIBENSHNZRTHRNT L, 51T

Fig. 2. Skeletal landmarks can be pointed exactly in any of
three slices or 3D model. Nine skeletal landmarks (bil.18
points) were pointed.

Table 2.

Bad & DI LOHEIIED B % A1 E D 5 2R
THLEIBETHRNIENDS, NZALALI D6
SETE (N-S-ANS, N-S-Ba, N-S-CG, N-ANS-
Ba, N-ANS-CG, N-Ba-CG) T4 Z&#ki> TH
Fl7z. ZNS6EmMOF TELDMSPIZSATDL
WIEHI 2 IRET 2 HIERRO L Do 7. A
MFRCTFET 58 EOFHERA, A (EARFRC
9%t 184) M5, FHEIANDIHEEEA-P, A-PZHIE
LZzD#tEns® | AP - | A-P|&E#DEL
THHL CHAET R TORMEZEHOTN &
LT (Fig.3) ZOHME & 41EH], 6FMmiZD
EWEL, HeHEMICli Lz, FRIRORIRT
RFE W 75 3 K ICHI G ARAT D 3D-ACRO f##fi ¥ &
3D-Swennen f@HT 1V OEHHS O HT, A2 ML
E9 5T NHEICEMET 2R ERVWTERL 2.
% O E £, Supraorbitale (Spor) 1Z IR L

|l

i |

' [A(-A)=D1|,B(r)-B(1)=D2
DI|+|D2|.. +D9=E
E=degree of leaning

Fig. 3. How to definite MSP(Mid Sagittal Plane), Distances
from right nine skeletal landmarks to MSP was
measured(A(r)~I(r)).Left nine distances was also
measured(A(l)~I(1)).Difference of the measured value of
right and left was D(|D1|~|D9]). The total amount(E)was
defined as degree of leaning.

Definition of craniofacial landmarks

Foramen rotundum (Fr)
Frontozygomatic (Fz)

Dacryon (Dc) Top of the lacrymal bone
Porion (Po)

Plunum sphenoidale (plnsph)

Lower wall of foramen rotundum

Most medial and anterior point each frontozygomatic suture at the level of the orbital rim

Most superior point of the external acoustic meatus

Top of osseous planum sphenoidale

Infraorbitale (infor)
Supraorbitale (spror)
Zygion (Zyg)

Pti

Infraorbital nerve foramen
Supraorbital nerve foramen
Most lateral point on the outline of each zygomatic arch

Junction of palatine bone and pterygoid process of sphenoid bone




106 A

#%FL B3, Foramen Rotundaum (Fr) 131E L FEE,
Frontozygomatic (Fz) 1B alsEkE S SO aATAHI
i, Dacryon (Dc) 3R & @ T8 &, Porion (Po)
13 AL H il B b 55, Planum sphenoidale  (PInsph)
VI AR [E S, Infraorbitale (Infor) SRR F
RSl bR, Zygion (Zyg) VI SR Em ML,
Pterygoid inferior (Pti) 1317358 & WER - 3K 22
FHE A& L= (Table 2).

2. MSPZ{ERL /= EEEIEMHFRIE AR B DI DA

P B IAKREEDZIZH > THIENHTH
5. 727201, ApertiEMEEER Crouson IEMERE/R E D
SHEE R ANEGEICE 0T 5 P EE ORI
%t #R, hemifacial microsomiaZs & @ & #AK T e P
DIERFZE AL DEE, IS5 IINMEICL DL
BEZFOEENKEL, RERAGDOLEES, H
FUGEZ HWIZ LSBT, THEOEY 0 BEl
BB EHDEL<IBN. CTT—¥ZFHL
723 RTETIVOIERIZE D, iaTo‘ YT
>, BROBEESARREOSI AL —3 3
WERIARICTR > TW 5P Y i OB LRI
D JERI PR D RS & 2 E mAICHET S 5 A kI N
FEHE I N TN,

Z T, BELEMSP (5% DWFFEIEN-S-
ANSEEZfHT %) & BHEITLEL DO EEIIE
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WTE 7y 07T AQIESFEREBICERT 5%
U EERE Lz BTy 0r 5 A0, WS E
BIZAVv—0Oy REEELT, EANAEEEEA
R U TEERFHEZHRE L TWD, Lk
Mo TEA OHVETEDALEIZ D H ISR D
HIEMSP A ETND Z &I, oL
HEEW O X fHE A BT TN E 4T 5. FE
P T & % ApertdiE & B GE #IA) & hemifacial
microsomia GGEFIH) @ 14135 D T4+ B 38 K D
S EMSPOMAEZGHRIL CHAMEZFEL,
512132 s DR & MSP O 72§ AN EAR DALiE
DTNZEHTLHERZICRVES I E2MHERL
7z AAEEOFHRISL, B EE O AR
A (Po) &9 5.
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1. EFRRFE (MSP) DREICDINT
BEHDOTNEDFEHEHSDE, N, Ba, ANS
ZEADFEN S EH/NIWE (15, 55 +£4. 37)
Tholz. Tz, CGEEFOLYmMIITRTKRER
fliz &> CTWw/= (22. 47 +6. 86, 33. 21+ 17.
24, 45. 94+22. 74). Oiszewski D # &2 % &
ZI1Z L, N-S-Ba’ifi, N-S-ANS>ifi, N-ANS-
Ba - 1fi @ 33 TH [ D - ¥4 b % tRR E TTHT o
7z. N-S-Ba & N-S-ANSIZP=0. 31>0. 05, N
—S—Ba&N—ANS—BaliP=0. 12> 0. 05,
N-S-ANS & N-ANS-BaldP=0. 71> 0. 057T3
SEMEET R TICBNWTHEEZRDIRND 2.

2. AEE77005ADRHMEICTDONT

MSP &#453Po () -Po () DL F-1987.94
+1.32% (N=41) Tho/z. EHIIHD &b
WEIZ 8959 TH - & HEfN /-1 84.15E T
&7z EBIHIE 79.76 B, SEHI A1 80.68 EETH >
7z. PO/PSMSP RICEEIZHB A L 7ZHPo ()
-Po’ () DIEBED K DIEFIH T204mm TH o 7.
3. IEMFRMEREB D P EEE O

MSP &9 7 D 2 s EEEREZE O (mm) 13,
Spor 2.82 + 2.44, Fz 0.91 £0.72, Dc 0.66 = 0.45,
Zyg 1.85+1.36, Po 2.74+2.21, Fr1.61 £ 1.64,
Plnsph 1.78 £ 1.28, Infor 1.22 & 1.35, Pti 2.61 = 1.96
T »H > . %E BIAX Spor 2.6, Fr3.58, Dc 1.3,
Zyg 4.78, Po 1.58, Fr1.55, Plnsph 1.36, Infor 4.16,
Pti 6.74C & > 7=. i #ilH I Spor 8.87, Fr 3.37,
Dc 2.34, Zyg-5.51, P0 0.13, Fr——0.23, Plnsph 1.45,
Infor 0.36, Pti 7.29 Td > 7= (Table 3).

4 1% 13 -1 C Spor 87.6 +1.35, Fz 88.2 = 1.03,
Dc 86.2 & 2.09, Zyg 88.1 +1.47, Po 87.9 +1.32,
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Fr 87.2 =1.67, Plnsph 86.3 = 2.20, Infor 87.8 &
1.32, Pti86.6+2.14TC & o 7=. JE #A T Spor
81.1, Fz 83.0, Dc 83.5, Zyg 81.3, Po 80.7, Fr
81.2, Plnsph 81.1, Infor 82.2, Pti 79.7 CTd o /=.
fiE {5 H 13 Spor 87.3, Fz 84.4, Dc 85.6, Zyg 78.1,
Po 79.8, Fr82.9, Plnsph 84.5, Infor 85.8, Pti 86.8
TdH-o7- (Table 4). FEAEDFEHMEIZITSDEMN
KEWD, @HTIE3 mmziE Az 2 EEI3RD 7R
Mo, MEIZBNTIE, TXTOREEHEDSS
ELETH-o T
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1. EREKRFE (MSP) OREICDINT
3SRILCT COEERERA > 7« > T OFRBEZE
FEAfi L 7z Olszewskitd, N, ANS, Ba, SD4 i
B 55HIEM T2 mm U TOTHICEEE S H
HEzERLZD, CGOAEE2mmE EOThz
RO EL TS, HIZANSIZON S5 1 mmD
TNT, NEBakSiZins2mmd TN THE
WERBDOTBO, R 2T TREEBZZD &
BEREELEZD., WRD-DBAEFMIIT > 7278,
HEENARTHDENVND Z &L, ThvTnd
WHZEEZERLTED, CGIIMSP DD %
R E LTRSS D L BN ENTNOEEN
SHMRTER. BEARODRINFEL 2D
MEEAZRDDLIEFITERN DD, HHED
KA T4 7B HHEHAELEAEDETN,
ANS, SD35H L <IN, ANS, BaCTEFXRTE

BWMHAIMSP & U CHERTIRETH 2 Lfbam T
7z,

2. AiEE77055ADERMEICDONT

E BT H TIEMSP & F A2 & o /- il % Tld Po
IZEAT204mmMTNTHELET DI EITRD,
MSP % FLHEIZ U 7= 51 % 10.24 FEET THRE L /=
HgREPEREEL TWD I EITks. filmt
7y 07 I AEBBIIRE, L THORI%EGRE
BT AHBTHWS ZENSNWEYD, [F—FEE
ORI ZFMT 2DATHIVIEHATH S
3, & O s ERERETHEICIEE S e &
e W

3. IENFREREB D P EEEFTE

Apert fE fEBEVT M O Kk A, AN FRRG DR
AEaIc k2 ms, MEMED LFITK H/KE
JEIREEZRL, EHBHRINETIZEBHD, H
AR U Tl RBAE ORI R S SRS DR
£, IRERZRH, taylHAz, EBH72 open bite/a &
2RTL, KUEREICLOREYIRICESZED
HV, JUBPELECHEEDOLREICKLDRE
IREESR DU, MO A DtkE E HIC EBEE O
Le Fort I i, T4, MZH D&Y 0BEINEZT
LEEBZNY, BORERIIELZEES, B
FAEDIERFR S 2 < DIEFI THRAET 57290, Fily
TIRHEREBUVEETREA TSI EHEN,
ANE BV AT KT D A3 T o T 6%
BIROWHE{GT—5 ThD. BOEHEZEHMED
SFMT 5 E, TRTHEHMENTHOFzT

Table 4. The measurement result of the angle that the line

Table 3. The measurement result of distance to MSP between two points makes with MSP

Hemifacial ~ Apert Hemifacial ~ Apert

Microsomia ~ Synd Microsomia ~ Synd

N=41 N=1 N=1 N=41 N=1 N=1

Supraorbitale 2.82+2.44 8.87 2.6 Supraorbitale 87.6+1.35 87.3 81.1
Frontozygomatic (Fz)  0.91+0.72 3.37 3.58 Frontozygomatic (Fz)  88.241.03 84.4 83.0
Dacryon (Dc) 0.66+0.45 2.34 1.3 Dacryon (Dc) 86.24+2.09 85.6 83.5
Zygion 1.85+1.36 -5.51 4.78 Zygion 88.14+1.47 78.1 81.3
Porion (po) 2.74+2.21 0.13 1.58 Porion (po) 87.91+1.32 79.8 80.7
Foramen rotundum (Fr) 1.61+1.64 -0.23 1.55 Foramen rotundum (Fr) 87.2+1.67 82.9 81.2
Planumsphenoidale 1.78+1.28 4.99 1.36 Planumsphenoidale 86.312.20 84.5 81.1
Infraorbitale 1.22+1.35 0.36 4.16 Infraorbitale 87.8+1.32 85.8 82.2
Pti 2.61£1.96 7.29 6.74 Pti 86.62+2.14 86.8 79.7

(mm) (Lt-Rt) (Lt-Rt)
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3.58 mm D LRI ZEFBD T WD, £z, Zyg T4.78
DEBMLHBD TS, 5 5IHEEE LOMT
HD. FOE) LEEE EOMInfor T4.16 & £E
7, OFBEOMPUITE4ELEEML TS,
£ T, 9D 8 DD T X D 5EL
LOAEDEERDHTPH D, P, Zyg, PoTIL7
EiR<oThzECTns, ZhehsHkds
&, KIEFNTRTSEHEE N S, MEEE, EHiy, bR9EE,
B s, OFE T NTCICHREIC K SEAM B
NTHO, MSPITHT Bz 71X MIsEE, O
BICHE<, TORERIIEBMTHS. E<IIREG
IZBAE-9 % D& 513 5K OB A B R & 7R
LTHBD, AEFORBAREZMEICEL T
Wb, GHBROBEESPFINICEI > TINSEhekE
LT LD ETH B,

fE B HIZ 12 5% 22 P, hemifacial microsomia O fiE
BITHD., AEFNIE 1 FE 2 SERERBED —DT
HO, FEHHMOLRESCKEEZEC S, B
ARSI R EEC 2 2 &nE<, B
NDOADFHZETD ZEHE N, LEEE, WHE,
THEBOERAENASNDDY, FEIERIX
THEBRARTH S, BRITHEZFCRE, EHy
IZ /AT &EHH D craniofacial microsomia & FR S 11
52E0H5Y. FMIREHEOKE S, LA
BESLDND > X ENTO THES ETHEOFY)
DBEINNTHND T ENZ N, RIEFIZEMT
SR DA<, EiEL TH 0, BEiFED R
HHOELTWRELED, BKEDOSETIZ
Pruzansky 73 %8'® Dgrade I TdH . & 5121308
BHOHES RIBBRD TN,
BIEZEZERNSFMT S5 &, EAHRANOIRE
i RN Y VA ST VAl S N - 2 (VAVA Y (YA s oY )
T, BAITH D LEITEN 7 5FT Spror 8.87,
Fz 3.37, Dc 234, TH D, HITEALREBALIX
Zyg-5.51, Pti-7.29 THh > 7z. EHANEMTH 2
DIFFHEFDORIBERD TV DTHDH I &,
LB, OBBFOEERTH S Z ENREKTH O,
AIRBOIEAFEEZERL TWDH, BANTENITARK
ELTW3EZAE, HoEHEEMRICES T
% GAB T E I M0 > TIREERH 72/ DO KD
12, AiSHE CIRERBENMHOTE T SRR EH
Mz, AEZATAZE, HERSBIUWENE
SNESEDRIEDN D B2, #EEZTFRNRTIE

(=N

Fr82.9 3 bliZ v 5k <, BHREMNICEENZIZD
NTHAMDNS <IZ>TWa., Ho EHFEMOD
Spror 87.313MHANL & L Tl H o &EH/NI . Pli
86.8 A kR D EIIW AL I DR > TR
W DLEXDEREEOHLARIND KD ITH DK
EEHIAEMPE Z > TW BT T AEN 5. U
75, hemifacial microsomia Dy gL R EE B &
O LyaE, WEEEOHREBIEIICHIGL 2
CEEBIENIREE R D ENTES.

4. FEXAFRIED 2B FilT 5% 5140 K O R R ATl

ADIERAIZDNT
AWFEDT—% AL T, HFFH O L Emn
DIENHOEBIFEMATAIRETH 5. WU EITES
ABWIERRTH > Th, HELICE > TIEMNFR
ETRMICEMTE 729, hEEMETOHE®,
BLNOELD T OF B ETHEL % IERFRZ,
BHICEZWEd 2R R S N, R E AT,
B ENAICEEZHEEL 2 Fihod &, FH
RTHERENEL 2, WEIREOLELAZEN BT
POFREICEEE G A2 503 E, ARG
[=9/N2N

F, AMEIZIMIBRITDONT OB %
N-S-ANS¥ i ZMSP & L THro 7243, JEBIIC
Lo TREHBHEERNBZNEEDHH D, MSP
RETHER S OSME TS N Tz D, R
REIZLOREL TWSHEIZIL, Basion 2 ff ]
L EmEZz#EH L THRBEOFHINARETdH 2.
SEENT T 2 HRERATIA T T 7 W FRRF A FTAI R= 407 1T
TGO ADH AL, REEel GHEYT 2 Z &
HHURETH 2.

V. # B

XHRCT3RICT — & 70 & BAETE 1 H RAIR T MSP
ZAERL L 72, MSPZ W T L EE B DA
e R 2 BRI RE 9 2 Bk ERFE Lz, H5
EHTOBKOFMZT T, ZTNETREHT
b o 7= LB O 3 RITH RG>, FilvET
% DB IR 2 REIRF AT 2D ATREME AT/ R I X
nrz.
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