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Analysis of Facial Asymmetry with Three-Dimensional
Morphometry

Hong-Kyu Cho
Dept. of Dental Lab. Technology, Kwangju Health College

This study is to show the qualitative analytic methods of facial asymmetry with three-
dimensional morphometry and find out asymmetry change resulted from enlarging three local
regions.

Steel balls (1.2Zn in diameter) were attached in twenty seven landmarks of a symmetrical
artificial human skull. This artificial human skull was used as experimental materials. Twelve
different asymmetrical artificial human skulls were formed by gradually enlarging the mandibular
body length, gonial angle, and ramus height of the left hemiface.

From the three-dimensional morphometry of each skull type, nine local area measurements and
three total sum area measurements(representing the mandibular area, maxillary area, and lower
facial area) were acquired and made into the surface area asymmetry degree. Menton deviation
itself was used as the surface area asymmetry degree while right-left percentages were used in the
other measurements. These surface area asymmetry degrees were compared with each other to find
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out asymmetry change according to the degree of actual facial asymmetry. Through the statistical
analysis, following results were obtained.

The results were as follows:

1. Left maxillary area of artificial human skull was 748.26% larger while mandibular area
was 4.14+0.12% smaller than each those of right hemiface. After all, left lower facial area
was 1.444+-0.07% larger than those of right hemiface.(n=7)

2. Among the reduce rates of surface area asymmetry degree resulted from enlarging three local
regions, ramus height was similar to mandibular body length while it was bigger than those of
gonial angle.

3. Among the increase rates of menton deviation resulted from enlarging the local regions, ramus
height was the biggest, mandibular body length was the second and gonial angle was the
smallest.

These results suggest that three-dimensional morphometry can be used to qualitatively analyse
facial asymmetry and the asymmetry degree is more influenced by enlarging the ramus height,
mandibular body length than those of gonial angle.

« Key word : Three-dimensional morphometry, facial asymmetry, analysis.
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o1y F7/H& 2¥(Artificial Human Skull,
Femail, Somso, Germany; Catalogue no.
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N Nasion

| ANSAnterior nasal spine
M1 Mandibular incisor
Pog Pogonion

Me Menton

Z  Zygomaticofrontal suture

J Jugal process

Go Gonion

Ag Antegonial notch

Tr  Tragus

B Ala Skeletal nasal ala

= M5 Mandibular second premolar
Mt Mental foramen

Lac Lateral aspect of chin

M8 Mandibular third molar

(Fig. 1> Anatomic landmarks and abbreviations.
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(Fig. 2) The position of expansion screws to
simulate asymmetrical skulls.
A and C, standard screw; B, fan—type screw.
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(Table |) The degrees of expansion in each screw
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1 2 3 4
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(Fig. 4> Three—dimensional morphometric program.
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4. D(M1-M5-Mi-Pog)

5. E(M5-M8-Ag-M), (Lt/R)
6. F(M8-Tr-Ag), (Lt/Rt)

7. G(Pog—Mi-Lac-Me), (Li/RY)
8. HiM-Ag-Lac), (L/RY)

9. I(Ag-Tr-Go), (Li/RY)

10. Maxillary area (L/RY)
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11, Mandibular area (Lt/RY),
(M1-M5-M8-Tr-Go-Ag-Lac-Me—Pog)

12. Lower facial area (Lt/RY),
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13. Menton deviation (vector modules of Me)

(Fig. 5) Three—dimensional morphometry and measurements,

5. SAXE Y KL

THE JOLRNAL OF KOREAN ACADEVIY OF DENTAL TECHNOLOGY = 31



CHEtR|27 |S=t3X] M273 Mi1E 2005 78

& AMgatol Al vy YRS
k%

o)
202 BA5|9I5te] YL mao] &
4

oxl o

P 712

0% HZ o] MEEE WA v
A E(Surface area asymmetry degree,
SAAD)Z A3, TS At Ty

iy =8 B

R\

o
e o -
QAgich, S ol guA vlwo|Aq A, B, C
Gv Hy Ill_r__ /E)]—EHZ—‘}QE z i—‘flt‘j__o] o XEI—/}_ =
A Ui, D, E, Fe $-5550]
ofF1 it A Hlao A= ’o‘]—oh:qﬂo

o

H HAL FZ0] 144+0.07% T Y
A A= weba o] Atoll AHEE AF
FAMHEL STt S0 ET 5 Y2
v A d H3QlE Ko

=
=
So] Aetgellde 5ol d WA A
el

AT Table I,

32 - oysrinr) gue x|

(Table 1) Comparison between right and left side
local areas of artificial skull(n=7)

Right side(w) Left side(m) SAAD*(%)
Areas MeanxSD Mean=SD Mean=SD
A 735.1%£3.2 764.2+3.4 -3.95+0.18
B 1267.5£6.6  13454%+53 -6.15+0.41
C 803.0+7.5 889.7+9.2 -10.79+0.50
D 536.9£4.6 504.9+3.0 5.95%+0.45
E 8459+4.3 776.0+3.3 8.26+0.22
F 757744 708.7+£3.6 6.47+0.19
G 215125 2234+22  -3.87+0.53
H 355.5%+3.0 3584+33 —0.83+0.34
| 235.6+2.3 2549+25 -8.18+£0.77

* SAAD, Surface area asymmetry degree=(right-left)rightx100.

(Table Ill) Comparison between right and left side
total sum areas of artificial skull(n=7)

Right side(mr) Left side(w) SAAD*(%)

Areas MeantSD MeanxSD MeantSD
Mandible 2950.0£7.8 2828.0%59 414%+0.12
Maxilla 2803.4+11.,5 3008.3+£82 -7.31+0.26

Lower face 5753.4%+14,5 5836.3+125 -1.44+0.07

* SAAD, Surface area asymmetry degree=(right-left)=rightx100.

SAAD (%)

Area

(Fig. 6) The graphic representation of the surface
area asymmetry degree between right and
left side local areas of artificial skull resulted
from table II.
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(Fig. 7> The graphic representation of the surface
area asymmetry degree between right and
left side total sum areas of artificial skull
resulted from table .
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(Table IV) Comparison between right and left side
total sum areas according to enlarging
the mandibular body length

Areas Right sidefm) Left side(m) SAAD*(%)
Mandisle
im enlargement 2944 2852 3.13
2m enlargement 2970 2908 2.09
3m enlargement 2975 2942 1.1
4 enlargement 2988 2975 0.44
Maxilla
im enlargement 2798 3080 -10.08
am enlargement 2840 3157 -11.16
3m enlargement 2908 3267 -12.35
4mm enlargement 2931 3336 -13.82
Lewer face
im enlargement 5742 5932 -3.31
Zm enlargement 5810 6065 -4.39
3m enlargement 5883 6209 -5.54
4m enlargement 5919 6311 —-6.62

* SAAD, Surface area asymmetry degree=(right-left)<rightx100.

(Table V) Comparison between right and left side
total sum areas according to enlarging
the gonial angle

Areas Right side(m) Left side(m) SAAD*(%)
Mandible

1 enlargement 2948 2863 2.88
2" enlargement 2950 2855 3.22
3’ enlargement 2954 2850 352
4 enlargement 2956 2838 3.99
Maxilla

1° enlargement 2813 3021 -7.39
2" enlargement 2862 3088 =1.72
3’ enlargement 2904 3138 -8.06
4 enlargement 2946 3199 -8.59
Lewer face

1* enlargement 5761 5884 -2.14
2" enlargement 5812 5938 217
3" enlargement 5858 5988 -2.22
4 enlargement 5902 6037 -2.29

* SAAD, Surface area asymmetry degree=(right-left)+rightx100.
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(Table VI) Comparison between right and left side
total sum areas according to enlarging
the ramus height

Areas Right sidem) Left side(m) SAAD*(%)
Mandiele

im enlargement 2955 2834 4.09
2m enlargement 2980 2892 2.95
3m enlargement 3000 2954 1.53
4 enlargement 3017 3017 0.00
Maxilla

Tm enlargement 2836 3111 -9.87
am enlargement 2880 3189 -10.73
3m enlargement 2931 3274 -11.70
4 enlargement 2980 3365 -12.92
Lewer face

i enlargement 5791 5945 -2.66
2m enlargement 5860 6081 =3.77
3m enlargement 5931 6228 -5.01
4m enlargement 5997 6382 -6.42

* SAAD, Surface area asymmetry degree=(right-left)<rightx100.

Mandible area

Enlargement (mm, °)
= body length —@= gonial angie —&— rarmus height

(Fig. 8 The graphic representation of the
mandibular area asymmetry degree
according to enlarging the mandibular body
length, gonial angle, and ramus height
resulted from table IV, V, V.

etz o] w4 Bt A FAsh] A
9] -7.31%14] mandibular body length,
gonial angle, 7121 ramus heightE 7]
e} —13,82%, ~8.59%, 1)1 ~12,92%% 7+

34 - sy guex

z} grobA . Mandibular body length, ramus
heighto] Al EHA] B4 A== WSt vlez
SlEsl= OFARS HojFal Q111 gonial angled]
A mARE vleR steshs s ol
221} mandibular body length, ramus
height 2 th= 512t Hl&o] WeltiFig, 9.

ofs

Maxilla area
_6
-7.31 7.
7.39 772
_e -
g0t

Enlargement (mm, *)

=~ body length —@=gonial angle —sk= rarus height

(Fig. 9> The graphic representation of the maxillary
area asymmetry degree according to
enlarging the mandibular body length,
gonial angle, and ramus height resulted
from table IV, V, VI.
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(Fig. 10> The graphic representation of the lower
facial area asymmetry degree according to
enlarging the mandibular body length,
gonial angle, and ramus height resulted
from table IV, V, VI.
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(Table VI) Menton deviations according to enlarging
the mandibular body length, gonial angle,
and ramus height

Areas Menten deviatiens(mm)

Mandieular sedy length

im enlargement 1.69
2m enlargement 2.79
3mm enlargement 3.98
4m enlargement 5.36
Genial angle
1 enlargement 0.90
2 enlargement 1.92
3° enlargement 2.66
4 enlargement 3.91
Ramus height
mm enlargement 1.34
2m enlargement 2.92
3m enlargement 452
dnm enlargement 6.81
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Menton deviation (mm;
(= w &~ o0 o ~N ®

0 1 2 3 4
Enlargement (mm, °) N

—{I~ body length —@— gonial ange —&— rarrus height

(Fig. 11> The graphic representation of the menton
deviations according to enlarging the
mandibular body length, gonial angle, and
ramus height resulted from table VI.
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