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Fig 1. Vertical skeletal measurements. @ Y-axis angle, SN
to 5S-G @ mandibular plane angle, SN to Go-Me; @
facial axis angle, Ba-N to Pt-Gn: @ facial height ratio
(PFH: AFH ratio), S-Go, N-Me: @& Bjork sum, N-S-Ar +
S-Ar-Go + Ar-Go-Me.

¥E AR

(1) 9 A Al stetEe 224 uuy 27ol
2L A ) YA TS G& eIl
Wale FHsE ARES WA g A () 5o
aARddl taE el 83 2 LA 95
4 FNe] Gt Ak (@) 43 B $AA A B
B0z B Aotel A4k 2 A (5 ol
=9

FHEAM FAAR FAlE 24 23 interspino-
sum axis® line between crista galli (CG) &
anterior process of atlas (APA)S] zte]7} S A%
WA AA 0.5 mmeolste]™, pogonione] F 7]&A
2o A 2 mmeld HedE A

AR FE FFo EF
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£ 10 mA, 9 kvE =&AL 122 = Er H}
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AZ&H (Fig 2)

(D Foramen spinosum point: foramen spinosum<
718184 - (F, =), @ crista galli (CG); @
anterior process of atlas (APA); @ pogonion (Pog):
atetE o] HAWA; © gonion: 8+ 259 <A U]
lzog 4ol FHe H; ® condylion medialis
(CM): mandibular body linedl| B33t Mo] s}let
Fo U= AA e tangentd (FEA); @
condylion lateralis (CL): Mandibular body linecl] %
g+ Ho| stef BHF9] YS7AA % Wt tangentd
(&A1), ® condylion posterioris (CP): &hela} 5]
S u7Z A 9 mandibular body line®] ¥4+ tangent
A (%FZA); ® lateral point (L): condylar axis®] &
2 2/3 A H(%E4).

ASA (Fig 2)

@ Interspinosum line: - # -9 foramen spinosum
pointE AAE 43 7]FA; @ condylar axis:
condylion lateralis®} condylion medialisE |23 A
(¥=4); @ mandibular body line: 3+t A 1t) 3]
DAY T4 goniones A H(YF2A).

A% 7154 (Fig 2)
@ Interspinosum axis: interspinosum line8| 3]
o] FEAQ 43 7)£A; @ line between CG &

APA: crista gali®} anterior process of atlasZ &2
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Fig 2. Landmarks used in this study. Pog, pogonion; CG,
crista galli; FS, foramen spinosum: CM, condylion
medialis; CP, condylion posterioris; CL, condylion
lateralis; L, lateral point: 7. interspinosum line; 2.
condylar axis; 3. mandibular body line; 4. interspinosum
axis.

3 A,

e AZYE (Fig 3)

(D Condylar angle: condylar axis®} interspinosum
axis7} o] F= WZH(FZA); @ intercondylar axes
angle: &% condylar axis?} o] & Wzt

Al ASE (Fig 3)

(D Asymmetry amount: pogonion®] THZ; @
gonion to interspinosum axis(%&4); @ L point to
interspinosum axis(%Z4); @ gonion to L point(%¥
Z24)); ® sum of gonion to L point: 2, $- gonion to
L point 7}FX1¢] A2l2] 3 ® horizontal intergonial
distance: &, % gonion Ale]e] Het FHAE; @
horizontal inter-L point distance: &, % L point A}°]
o] At 49 AZ; ® radiographic corpus length:
gonion®l4  pogonion 7kAe A (FF4);, @
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Fig 3. Linear and angular measurements. 7, condylar
angle; 2, intercondylar axes angle; 3, asymmetry
amount; 4, gonion to interspinosum axis; 5, L point to
interspinosum axis; 6, gonion to L point; 7, sum of
gonion to L point; 8, horizontal intergonial distance; 9,
horizontal inter-L point distance; 70, radiographic corpus
length: 77, intergonion distance; 12, intercondylar
distance.

intergonion distance: interspinosum line 7]F2. 2
&+ 3% gonion 7+ & =2 A 2l; © intercondylar
distance: interspinosum lines 7]1&Fo.2 I 2%
condylion posterioris 22| ¥t 42 A,

A8 A A MyotronicsAHS)
K6-1 diagnostic system (Myotronics, Sylvenia,
Australia)& ©| &3t Algstdch AR = F ¢
A& ndo g A en AARAE 42
22 A53tn, ¥H AFE YA F EMG noise
test® Algate] o5 o 23 AAF Al 2FE )
Astgich FE2 Y Al Hol #HF Al 2 2
A SAXNE At n, T3 -3 Aldl 10
uV S92 A 1 AdE 100 Ve 2 sttt

Fig 4. Distinctive morphologic change of mandibular
asymmetry.21

s Al EMG raw mode= A2lA oy ollr 28
273 HAALR, 15%719] raw EMG data®] 9
#HF ZHXNZ APk Hd AF A EMG
processed mode: 15%9] &3 A7t & 229 FX
7] & 329 clenchings Al ¥ WHE-3 1, 3H o 3
= HF SAXNZ HIrt

o

s
3
Ein

o njo

A Ael

(1) o853 FHEAMY FAHAAR ALY HY =3
AU S ASHZE] AHolE L] AeiA paired
t-test, Pearson A#EA, 3 AEN S APt
o (2) A S HEA S AEFE 9D a2 BY
THAE X9 AolZ &7] YA paired t-test,
Pearson #EA, tF3AENE AP (3)
Facial index¢} ©o|3}7% FHWAM FAARA S
AEA Y B4 €71 H3lA paired t-test,
Pearson F#&4], ta3AEA S Algsrdt. (4)
Facial index¢t A&52 2 289 39 2HE 43
Ztel 233 & &7] YA paired ttest, Pearson 4
HEAN, O3] AEAT S APt
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Table 1. Submentovertex radiograph measurement
differences between the affected side and unaffected
side

t
Condylar angle -1.3232
Gonion to interspinosum axis 1.8552
L point to interspinosum axis -1.6190
Radiographic corpus length -4.3895™"
Intergonion distance 52737
Intercondylar distance 3.8814
Intergonion - intercondylar distance 1.2798

™ p < 0.001.

Table 3. Difference between surface EMG measurements

(IR mEXN 362 35, 20061

Table 2. Correlation coefficient (R) of submentovertex
radiograph measurements between the affected side
and unaffected side

R
Condylar angle 05083
Gonion to interspinosum axis 06287
L point to interspinosum axis 0.8644™
Radiographic corpus length 0.8172™
Intergonion ~ intercondylar distance 0.5698"*"

"p <005 T p <00, p < 0.00L

Ipsilateral masseter - contralateral masseter (resting)
Ipsilateral temporal - contralateral temporal (resting)
Ipsilateral masseter — contralateral masseter (clenching)

Ipsilateral temporal - contralateral temporal (clenching)

09174

2.9339™

16774
-0.1410

“p < 00L.

Table 4. Correlation coefficient (R) between surface EMG measurements

R

Ipsilateral masseter — contralateral masseter (resting)
Ipsilateral temporal - contralateral temporal (resting)
Ipsilateral masseter - contralateral masseter (clenching)

Ipsilateral temporal - contralateral temporal (clenching)

0.3250™"
05077
0.7525™"
0.5549™

fp <005 T p <00, p <0001

g2

Ol HICHEIDH S OGS SEEIAR H#2AL
& 2 (Tables 1 and 2)

AN S H]ﬁﬂz/] AZ GEZ 2ol 7t EA
SRS dolH 7] 98lA] paired t-testet Pearson
AHREXN S Ass A I radiographic corpus length
£ B]H 9 &0] Z131, gonion to interspinosum axise
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HoZo] 2 S HA) JE??} gonion@ L point &

EECENIEEES BNE IR ICET 1)
oI HITHAID CIZIE) BH IFE 2 (Tables 3

HY 5T HHYSY
o] alo] & Ho|Ex] dolH 7| $J8ko], paried (-test
Pearson A4S At kg Al A S A
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Table 5. Correlation coefficient (R) between facial index
and submentovertex radiograph measurements

O HIE ERIC) ot 78, OI6IFE LAIARR HSX R EH 2T

Table 6. Correlation coefficient (R) between facial index
and surface EMG measurements

Facial index

R
K

Intercondylar axes angle 0.3818" Ipsilateral masseter (clenching) o~
Sum of gonion to L point 0.1016 - facial index 0375
Gonion to L point (affected) 0.1094 .

i i Contralateral masseter (clenching) o
Gonion to L point (unaffected) 0.0784 . 0.3433

- facial index

Horizontal intergonial distance 0.2126
Horizontal inter-L point distance 0.0515 p < 00L

T p <0057 p <001 ™ p <0001

A e gL MY Zo] 2 i?‘i‘;}
=4 I Rl QOIS FREAK HAARR! Al
=X AOIC] ZH| (Table &)

WA V‘* TAA AZEA 9 2] <t
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UEFFF Fo FHBAE BT

A & 24 IR 787 ’E}l%ﬁ}i 37t
9]8te] Pearson & #4& A3t A7 HY
e &3 facial

index?tel] <ol A#FAAE HYG) (Table 6).
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5= AS2, 01D

S ABRANE HY Ao JAEE 2SS A
39t} (Figs 2 and 3).
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A study on the correlations between facial biotype,
submentovertex cephalometric measurements
and surface EMG activity in patients with facial asymmetry

Seong-Seo Kim, DDS, MSD," Bong-Kuen Cha, DDS, MSD, PhD,b Nam-Ki Lee, DDS, MSD¢

Although the submentovertex radiograph and surface EMG are not often used due to the difficulty
of interpretation, they are accepted as useful diagnostic and analytic aids for skeletal asymmetry. There
have been reports which state that they were also useful for the evaluation of vertical skeletal relations.
The purpose of this study was to evaluate the correlations between EMG data, measurements from
submentovertex radiographs, facial types and facial asymmetry following examination of 60 asymmetric
patients. The radiographic corpus length were greater in the nonaffected sides (p < 0.001), gonion to
interspinosum axis were greater in the affected sides and the mandibular condyle and gonion were
located more anteriorly in the non-affected sides than in the affected sides but not significant (p = 0.07).
The activity of the anterior temporal muscle in rest position was higher in the affected sides than in
the non-affected sides (p < 0.01). The activity of the masseter muscle at maximum clenching was found
to be nonsignificant but it was higher in the affected sides than in the non-affected sides (p = 0.09).
There was positive correlation between facial index and the intercondylar axes angle (p < 0.01). There
was positive correlation between masseter muscle activity in maximum occlusion and facial index in the
affected and non-affected sides (p < 0.05). The results demonstrate that the submentovertex radiograph
and EMG can provide useful information for the evaluation of horizontal and vertical skeletal relations.
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