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FAAQ AR ol FAR Hole] WUt
A%z +3Hel A%l v e, ox
Hoke] Ak o] %< HUle] Prpo,

ae] 2rle] B Fue AFEE A
9 AT gen, T Fuste BAE
A7R Aol gk, o ATE Aol WAL o
doz A wFHs AolkdFA Fejatol
o) ARUAL DAY Ao ABHA,

P

o)

II. A"z o Ud
. 7 X2

A3 digtme] AgFed GAE G FAEH A
Fu sk, AA AREA, nYNse agz
A g BEHAZE e AHYo] glov, ouA
of ool v ANLYA 768-& A7 oA
o2 A3t olFY ol 18.24164
28 1471 A G o, HE A 23.44), 2T

e 2.24 At
2. AT WY

) mEe 53

Hd gy FHE A3 gy A&7
(Y A, MPM-2401, FAZdA, <
)& AEsideny, of Azl AR
e A7 ARLY A E0] 14.1mm, E°} 3.%m

oli, 7AYo HAx U kR ARAY A
E¢€ 4.3mm, EolE 0.3mPow, ¢HEzAA
o)

fad)

4.
Ae] & FolE 4.2mglch. AARAAL 7h
4 F9Y 2AL Foishr) Akl oF 4
o4 64 Aolol ZAsYem AARE 2
oJBue] Aol FAA Fx EL AL 2
AZ k8 A 4ot
A23 $2 AATA, 353 $5 £74

>

9 FARA Ao nPRe SHssen,
FEAAAE AFAAA stet ALATH 24
Yaas ol 449D, PR st
A24£7H ERE o, FAANA et ¥
2 333 o AAAAS. AR A2

2ol FAAA AN G 2HE A4S

*

A7 dAAEY FEFEX-ATAAMAS
Zodstz, Edol 23te] 0.00321A FA of
Aelole FAxe] FAL=E AP} F, S
(Sella Turcica), N (Nasion), Ar(Articular-
e), ANS(Anterior Nasal Spine), PNS
(Posterior Nasal Spine), Go(Gonion), Pog
(Pogonion), Gn(Gnathion), Me(Menton),
A FAARS, S FAARS, At A2
27 A%, 4 s A2sFAASE ASH
o2 AAsArt.

445 AFIEL oG5F 2

bzt A& 35 (Fig.1)

. N-S-Ar(saddle angle) : AR

. S-Ar-Go(joint angle) @ &A%

. Ar-Go-Me/{gonial angle) : 3}2}7}

. SN-MP (mandibular plane angle) :

B0 DN ke

Fig. 1. Angular measurements used in the study
(For legend see the text)
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5. SN-OP{occlusal plane angle) : 3§ 9
3o zb

6. OP-MP:@ agsgwis shetg=o] o 3.
= 4

7. PP-MP: A% shebguio] ol 4
$t 7

8. SN-Pog : 3td71A A& 5

4 Al AS = (Fig.2) 6

1. N-Me: A<td &o]

2. N-ANS: "ut Aobs &el 7

3. ANS-Me . #¥ 3latd £o]

4. S-Go: Fetd Fol 8

5. S-Ar: % F7A Aol

6. Ar-Go : 3}etA 2] £l 9

7.N-S: A A4 Aol

8. Me-Go : 3hetzA] Ao 10.

9. ANS-PNS : Atet& 7 o]

10. N-Go : ot 7o)

11. S-Gn : ¢t Ao

B £FA 0 FAARE BT 4 A
&H=2-(Fig.3)
1. IPA(Inter Premolar Angle) : A&}t

Fig. 2. Linear measurements used in the study

(For legend see the text)
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AN
1.
. OP-UP: m¥ HAuiz} Aot

. OP-LP: =g #H=44

A24TH HAFe] o]F&

. MP-LP: 8fe} -swds} 3o} A24+

2o #AZFo] o]F& 7+
PP-UP: 70 H=3} Aot
o] A Zro] ol F

[o]
o] AZo] o]f& 7
oz

BEEDN

. HA(Inter Incisal Angle) : At =

AR Aol olF+ 2

=

. MP-LI: 3}et #idds} 3jet FA A9
ol ol 4

. PP-UIL: #/4 o Aot =43 9
A5o] o5& 7

. OP-Ul: 3 =wat Aler FA =9
Aol o5k 7
OP-L1: 28 Hulzl 3jo} F 9]
R3ol ol F£ 7

Angular measurements of second pre-

molar and central incisor used in the
study
(For legend see the text)
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34" #93 A g™ AL Table
Lol A A] }“D} = Al ERedA #F AL
ATRE 59.62kg, +F A1ATHE 59.59ke
olfE, HE £THv 44.92kg, ¥+F 4£TH

= 45.86kg°131‘4. 23y 5% FgEAA

FAAQ wgol we} AR AR A2 ¢
& YA F7 Aol U,

495 Ao 2ol FFL ALHTFAANA
59.6lkg A£T-HolA+ 45.38kg, FAH oA &
17.10kg2-2 eyt (Table 2) . '

2. STk DT A ABA Y Hoky

H2be| Aum
2o} w3 A obFARALS 44
355

% 27 A%l Agd A nyye
9 %

¢ AHgsslch.

Table 1. Comparison of maximal bite force {(kg) on left
and right side of adult male.

Aok w3 FALEEANS 38 A
A& E7re HEADA S+ Table 3011 141*]
sk, FAGHEAS A 2gARe] 24
A& Al Ao g ARAAE
8l %] sby Wokn, 274 o) wy
g3 AAAAE Bl FE gsich Ao =
Fe3} g ¥ ARBAE 2 AASYE
& bzt (Ar-Go-Me) olglomd, stetsgwizt
(SN-MP), F-A%=zt sletswd AlolZ (PP
-MP), J-“"":]—‘Jr sobsdn Aol 7 (OP-MP)
& A4RBAE e

Ao} nYE AAEGELS AEABAS
£ Table 4o AASEe. T Fol(S
-Go), 3letAl Zol(Ar-Go), 3tEA Aol
(Me-Go), <Fa 7ol (N-Go)ol A =Ataztztn)
= 2ok g FAAY BAYE F2ol
FAA 7] (N-S), T4 FlA Zo](S-Ar)
AR A S Hoe]x skokrl, =3 Ao
(N-Me) s} 4et% o] (ANS-PNS) o4 =

il

ed
r.E.
" e
2

012

Table 2. Average maximal bite force {(kg) on First- Molar
premolar, central incisor area of adult male.

Area Mean SD MIN MAX .
First Molar 59.61 13.77 30.5 95.0
Premolar 45,38 12.54 19.0 74.0
Incisor 17.10 5.51 6.0 34,0

Table 3. Correlation coefficients (r) between maximal
bite force and cephalometric angular measure-

Left side Rightside | piffer-
Mean | SD Mean | SD ence

Area

First Molar | 59.62 | 14.68 | 59.59 | 15.73 NS

ments
Measurements Molar Premolar Incisor
area area area
1. NS-Ar 0.07 0.11 0.01
2. S-ArGo 0.15 0.01 0.03
3. Ar-Go-Me 0.44* 0.20, 0.23*
4, SN-MP -0.36* 0.19 0.23*
5. SN-OP 0.12 0.10 0.17
6. OP-MP 0.35* 0.15 0.18
7. PP-MP -0.38* 0.21 0.23*
8. S-N-Pog 0.05 0.03 0.15

Premolar 4492 | 12.57 | 4586 13.83 NS

NS: Non significant at the level of P >0.05

* Significant level of correlation coefficients at P <0.05
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BWA L Hojz] eksirh TFRAARE F A 25% 3k 25%el @

2} w3 AopAEzle AEAUAsE HiE AEES F T2 o] Aol A
Table 50 AA)FAt. Al dH3} £7% FA9 FAA Foaks AANAG. ngH
Y FAAASZZAE ADBAE el 35

o elxlct.

Table 5. Correlation coefficients (r) between maximal

bite force and tooth axis

I
Measurements Premolar area Incisor area
ALNTFH ) Ao mgel 2rlel w} o 1. 1PA 0.11 -
Table 4. Correlation coefficients {r) between maximal 2. MP-LP 003 -
bite force and cephalometric linear measure- 3. PP-UP 0.04 -
ments 4, OP-UP 0.10 -
Measurements Molar Premolar Incisor 5. OP-LP 0.05 -
area area area 6. HA - 0.19

1. N-Me 0.10 0.06 0.02 7. MP-LI - 0.14

2. N-ANS 0.11 0.06 0.04 8. pP-UI - 0.05

3. ANSMe | 022 0.19 0.18 9. Op-Ul - 0m

4. $Go 0.31* 0.12 0.25% 10. OP-L - 0.18

5. S-Ar 0.11 0.01 0.16

6. Ar-Go 0.25* 0.14 0.20 Table 6. Average maximal bite force (Kg) of strong

7. NS 0.04 0.02 0.05 and weak bite force group.

8. Me-Go 0.23* 0.20 0.32*

9. ANSPNS | 0.2 0.01 0.11 Group Mean | SD | MIN | MAX
10. N-Go 0.34*% 0.14 0.19 Strong group 76.26 9.58 62.0 95.0
11. S-Gn 0.04 0.04 0.10 Weak group 4297 6.62 | 30,5 | 53.0

*: Gignificant level of correlation coefficients at p <0.05
Table 7. Comparison of angular measurements between the weak and the strong bite force
Strong group Weak group .
Measurements Difference
Mean SD Mean SD
1. N-S-Ar 124,26 5.22 122.82 5.16 NS
2. S-Ar-Go 151.13 5.77 149.97 5.64 NS
3. Ar-Go-Me 112.82 6.31 120.03 5.63 Gxxx
4, SN-MP 27.71 4,92 32.82 5.33 S**
5. SN-OP 14.26 491 15.45 3.23 NS
6. OP-MP 13.45 3.93 17.37 2.83 S
7. PP-MP 19.34 5.24 25.10 3.79 S
8. S-N-Pog 80.71 3.66 80.50 3N NS

NS: Naon significant at the level of p < 0.05

S**:

Significant at the fevel of p <0.01

S***: Significant at the level of p < 0.001
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Table 60l AAFc. m3= =
T2 76.26kge) 3, <3t
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Table 8. Comparison of linear measurements between the weak and the strong bite force

FAA Ael,
A4 v
A FoAE
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Aol 7ol A =gk}
¥ol, oA
oA Ao} m
o ek Zeh el
ol, Aot Aeloldt
SRR
FAAA S o

Strong group Weak group .
Measurements Difference
Mean SD Mean sD
1. N-Me 135.76 5.54 136.26 5.21 NS
2. N-ANS 62.55 2.77 60,87 3.41 NS
3. ANS-Me 7447 4,99 76.92 4.09 NS
4. S-Go 99.03 6.48 93.79 3.79 S**
5. S-Ar 42.42 3.24 40.95 4.08 NS
6. ArGo 60.16 5.13 56.563 4.66 ‘s
7. NS 72,58 2,72 71.65 3.09 NS
8." Me-Go 82,37 498 79.16 3.27 S*
9. ANS-PNS 53.61 2.88 52.47 2,84 NS
10. N-Go 138.63 6.77 132.18 5.21 S**
11. SGn 146.23 7.10 146.23 4.48 NS
_ NS: Non significant at the level of p< 0.05
S*: - Significant at the level of p <0.05
S**: Significant at the level of p < 0.01
Table 9. Comparison of tooth axis measurements between the weak and the strong bite force
Measurements Strong group Weak group Differance
Mean SD Mean SD
1. IPA 160.08 7.44 162.18 5.93 NS
2. MP-LP 80.97 6.54 83.95 4.20 NS
3. PP-UP 93.42 5.77 89.89 3.86 S*
4. OP-UP 81.45 5.12 82.03 3.66 NS
5. OP-LP 84.63 5.06 80.16 3.74 S**
6. 1A 125.84 8.94 122.97 9.90 " NS
7. MP-LI 98.37 8.78 97.13 6.67 NS
8. PP-Ul 116.42 5.23 117.39 6.24 NS
9. OP-UlI 58.18 4.03 56.37 5.05 NS
10. OP-LI 68.18 7.94 67.61 6.22 NS

NS: Non significant at the level of p < 0.05
S*: Significant at the level of p <0.05
S**: Significant at the level of p < 0.01
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— ABSTRACT -

ISOMETRIC BITE FORCE AND ITS RELATION TO
CRANIOFACIAL MORPHOLOGY

Taek-Woo Lee, Ki-Soo Lee

Department of Orthodontics, College of Dentistry, Kyung Hee University

This study was undertaken to grope the correlation of the maximal bite force and tooth-
craniofacial structure. The maximal bite force of 76 adult male, aged 18-28 (mean aged: 23.4
2.2) years, was estimated and cephalometric headplates were measured, tabulated and statistically
analyzed. '

The results were as follows.

1. 59.61kg of bite force in first molar, 45.38kg in premolar and 17.10kg in central incisor were
arranged.

2. The bite force was negatively correlated to gonial angle, mandibular plane angle, the angle
between occlusal plane and mandibular plane, the angle between palatal plane and mandi-
bular plane, and positively correlated to posterior height of face, length of mandibular body,
length of ramus, facial depth in craniofacial structure.

3. The group with strong bite force showed small gonial angle, mandibular plane angle, the angle

" between occlusal plane and mandibular plane, the angle between palatal plane and mandibu-
lar plane, and long posterior height of face, length of mandibular body, length of ramus,
facial depth. So they manifested the tendency to brachycephalic pattern, on the other
hand, the group with weak bite force manifested the tendency to dolichocephalic pattern.

4. There is no correlationships between bite force and mesial inclination of premolar axis in this
subject.

5. It is considered bite force have an effect upon craniofacial pattern, especially upon the lower

face.
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