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A Comparative Study between the Accuracy of
Three-Dimensional Morphometry and That of PA
Cephalometry in Asymmetry Analysis

Hong-Kyu Cho

Dept. of Dental Lab. Technology, Kwangju Health College

The purpose of this study was to show the method of three-dimensional morphometry developed
recently and to compare the accuracy of three-dimensional morphometry with those of PA
cephalometry,

The three-dimensional morphometry analysis program and device were developed. Steel balls (1.2mn
in diameter) were attached in twenty five landmarks of artificial human skull. This artificial human
skull was used as experimental materials. From three-dimensional morphometry and PA
cephalometry of artificial human skull, eleven linear measurements were acquired and made into
asymmetry index. Right-left differences of measurements were used as asymmetry index. These
measurements and asymmetry index were compared respectively with those of actual.

The results were as follows:
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1. Mean difference between three-dimensional morphometry and actual artificial human skull in
linear measurements was 1.99%20.37m, and mean difference between PA cephalometry and

actual was 21.12%0.45m. Both of all were reduced more than those of actual.

2. Mean difference between three-dimensional morphometry and actual artificial human skull in

asymmetry index was 0.07%£0.42, and mean difference between PA cephalometry and actual was
3.6310.60. Three-dimensional morphometry was reduced while PA cephalometry was magnified

more than that of actual.

3. Each eleven asymmetry index of three-dimensional morphometry was the same negative sign as
those of actuals while only N-Z, ANS-J, Tr-Go, Tr-ANS asymmetry index were the same in PA

cephalometry.

These results suggest that the method of three-dimensional morphometry is more accurate than

those of PA cephalometry in asymmetry analysis.
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Fig, 1. Anatomic landmarks and abbreviations
used in this study.

N Nasion

ANS Anterior nasal spine
M1 Mandibular incisor

Pog Pogonion

Me Menton

Z Zygomaticofrontal suture
J Jugal process

Go  Gonion
Ag  Antegonial notch
Tr Tragus

Ala  Skeletal nasal ala

M5 Mandibular second premolar
Mf  Mental foramen

Lac Lateral aspect of chin

M8  Mandibular third molar
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Fig. 2. Three-dimensional morphometric device used
in this study.
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Fig. 3. Three-dimensional morphometric program
used in this study.
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Fig. 4. P-A cephalometric tracing and measurements

used in this study.
N Nasion
ANS Anterior nasal spine
Me Menton
z Zygomaticofrontal suture
Tr Tragus

J Jugal process
Go  Gonion

1. N-Z, (Lt/Rt) 2. N-Z, (Lt/Rt)

3. ANS-J, (Lt/Rt) 4. Z-Tr, (Lt/Rb)
5. Tr-Go, (Lt/Rt) Tr-N, (Lt/Rt)

6. Tr-ANS, (Lt/Rt) 7. Tr-J, (Lt/Rt)

8. Tr-Me, (Lt/Rt) 9. Go-N, (Li/Rt)
10. Go-ANS, (Lt/Rt)

11. Go-Me, (Lt/Rt)
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Fig. 5. Three-dimensional morphometry and measurements
used in this study.
A, over view; B, frontal view; C, lateral view.
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Table 1. Comparison between three-dimensional morphometry
and acual artificial skull in linear measurements (n=8)

Table 2. Comparison between PA cephalometry and actual
artificial skull in linear measurements (n=8)

3D Difference PA Difference
Liner measurements(zm) morphometry Actal skl (3D-Actual) Liner measurements(im) cephalometry Actal skl (PA-Actual)
Mean = SD_Mean = SD_Mean + SD Mean + SD_Mean = SD_ Mean *+ SD
Nasion Right 50251018 50732049 048+06  Nasion Right 50361030 5073049 03805
sftyu’fem““’fr"“‘al Left 9§7+018 50087050 020056 ;ﬁglgre"mamﬁ‘)mal Left @88 +013 0082050 -123+05
Anterior nasal spineRight 5969022 57304028 239£025  Anterior nasal spineRight 52461011 57301028 484 036
Jugal process  Left 57971026 56611055 1351050  -Jugal process  Left SLA8ET0I0 35661 £055 513061
Zygomaticofrontal  Right 6007 £036 6594033 387103  Zygomaticofrontal Right 3779 +016 6594033 2814 =031
suture suture
Tragus Left 63401039 67151016 3754034 Tragus Left 3726107 61151016 -298 208
Tragus Right 5207 £007 5601£027 3%%027  Tragus Right 58714031 56011027 270-03%8
-Gonion Left 52341021 56081034 375+04  -Gonion Left 59811065 56081034 3B 0B
Tragus Right 9741023 9358£026 2187040  Tragus Right 321012 958+026 263 +028
-Nasion Left 97651031 966+02 2001043  -Nasion Left 68091038 9966 £026 -3L56 041
Tragus Right 96724015 9898013 2252020  Tragus Right 6534 012 9898013 364012
-Anterior nasal spineLeft 9669 1023 98342023 -165202  -Anterior nasal spineLeft 58971041 9834 2023 -938 =048
Tragus Right 48524024 5166203 3151043  Tragus Right 1419017 5166103% 374707
Jugal process  Left 52061020 55081035 3011043  -Jugal process  Left 984 £031 55081035 4541052
Tragus Right 11910032 10412025 131404  Tragus Right 9740 £026 12041 025 -B01 034
-Menton Left 19041029 120511043 1372050  -Menton Left 93941048 120511043 2656056
Gonion Right 11383+ 026 118361029 453+047  Gonion Right 10747 2030 11836 £029 -1089 +046
-Nasion Left 114511036 118481043 3974046  -Nasion Left 104591024 11848 2043 -1389 + 043
Gonion Right 92541020 9530035 276103  Gonion Right 3591025 9530 £035 2171 +03l

-Anterior nasal spineLeft 9310 £025 9569 £023 259 £030

-Anterior nasal spine Left 6851 £0.13 9569 023 2718 2018

Gonion Right 84751027 8931027 018 %021  Gonion Right 5633 £057 84931027 2861 =066
- Menton Left 85111022 85612024 0502029  -Menton Left 49657040 8611024 35% 2057
Total 79851025 8193103 -19+037 Total 081 £030 81931032 2112 £045

21.12+0.45m-E }elic} (Table. 2).

2. &N SoHQHHE 2EO| H|CHA K|
[HSh SAIAGAN HD FRUAMMARN
HICHEX|=2| H|x

333 Akel NZ, ANS-J, Tr-ANS A 2]} Eojl 4]

5] HFHr}l 2 FHE BAAT Yz 5
A $50] HA&Hr) AL FHE Bojd AHA
Aoz S vt F5 whrac 24 e
sk AA FAGET 2y AZeAE e A
&S Bk 3] ASgES] P v

HA g 0451023015 00, A FoGAE =
ol A wlthAA = 037104001915, 334
] A

= 00710428 viehyc) 3x1godAke] HlY)
o} AA FAEFE 2¥ w57t
¥8714 Z3} ANS-, Tr-ANS 8HEojlA] uf$-
2l A3}E ¥l (p<0.001), Go-N, Go-Me ¥
Eol A frolgt AuE Bin) (p<0.05) (Table. 3).
AR FRuabAAbz e e e Tr-Go e
FES A3 BE FEA] $30] HERr) =
A vehdom, NZ, ANSJ, Tr-Go, Tr-ANSE |
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Table 3. Comparison between three-dimensional morphometry
and actual artificial skull in asymmetry index (n=8)

Table 4. Comparison between PA cephalometry and actual
artificial skull in asymmetry index (n=8)

Asymmetry index morpl31<]))rmtry Actal sl (?gfm) Asymmetry index cepha};gmny Actal shull (&ffm)
Mean £ SD Mean £5D Mean + SD Mean £ SD_Mean £SD_Mean £ SD
Nasion 08108 066042 QB0 NSO 1512030 0664042 086 0@+
-Zygomaticofrontal suture -Zygomaticofrontal suture
Anterior nasl Spine 3 1 0%y g 4dp (oprogpes  Ameriormsalspine g0y 604 0605 029408
-Jugal process -Jugal process
Zygomaticoffontal SUWS ;43 4 097 1gy tog quproy  Ayeomaticofronal wwe ooy 6 o103 (kg
-Tragus -Tragus
Tragus-Gonion 0704 080X 0191036  TragusGonion LIE043 0084030 L0304
Tragus Nasion Q5019 08103 D704  TragusNasion SI3H03 0B E0R S0
?Z‘;ﬁf;or sl e OB E0B 0635024 0ghs0w _T;i’fior sl e ST E0S 09104 SHipsi
TragusJugal process 3554025 3411061 03105  TragusJugal process 4361028 341061 T7THOG
Tragus-Menton Q041026 0101052 006406  Tragus-Menton 61061 0101052 356+068+
Gonion-Nasion 09109 012105 0606  Goion-Nasion 28014 02050 300605
Gonen pine  A6T0L 0BE0B a03 Gonen gie | SBEOD NEOH 5420
Gonion-Menton Q%1016 068103 03£0%  Gonion-Menton 668090 06803 T36HLIH
Toial 505 05 100 0108 Total 604 0 1080 36108
% p<005. *** p<0.00L. *% p<QOL ** p<0.001.
G LT FEAA A FAUAT 29 A2
2o v A 3 959 ik wle] AR V. EE 9 na
i AT FRPRIAS STl 37
WEYASE 32610411500, AB Ty g G4 weY B4 A de) Agseln
WS A AT 59 A BE 6 7 U 7129 A5 FraAae o
WYAS LA 16010608 ehich AR B Aol 44 skl $4E AW Hn
bS] WA A SAGRE L 2 BAaes 42, BEAels) Al @t
§ oA HEERAA A% ANSI & A7) guige] Yz B9 FEIe Ao

FoAE FI8E HolA Wk, NZ §3
£ Y AHE myon] (p00s), o] o BE
FEolx ¢ T AHE BATH (p<0.00D)
(Table. 4).

zlol7l A=AV o FAzE £ grhi(Vogel,
1967; Baumrind & Freantz, 1971). =] 2= w]|tfA] o]
A3 Yepdolx B73ty Am FRukapAARR
AlA Sl 4 E AEs] FobsiA] X & A4
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