2 X

21‘3} 2 AA PG Rete A2

W N

(ERE0] - DB,

CHRIWAR] 1997, 27(5) : 801-813

SansARt Z2AY g 2SR
MNA2SEEIQ] Hlw

IR R B I

A agAs 2244 Ma 54 2
F R REAE o %og@
%

Bl A2 e 5YUE B mA T A 09 IR 209 E2A
< A

=
w

-3t BloPAK system o] &3te] AFAFNA AZL-FE 7] E, £4E
et AAEZA, A7AR, Az, @7, HuNTtEE, JM?ﬂ?ﬁ¢§

ohpsich = ARzl Aefo] B B 1 At s wadel e AAE asie

A%k sl 244 Mw #3aPATIME F o ddela £440 AR et
CARERY MadAe 244 I PngAeel B3ugahed v o FA debdehP<00D.
AFAdNAE 2448 MF R uazel dadazd va o A degou Ao g ¢l
ATHP>0.05).

AT AFadde 248 T FAaasea) goagaine B qaes GERttbo0).
 BUATEE, Ao A @M%}z}w e 244 M 3Tz melz dehgoy 57

Ho=w fogde w\oj\‘jr(P>OO5)

AL E | e BRoM A uwdatro M= Type 17} 734% 2 7}% 2o uee Aot A M

F R AT N E Type I7F 350%, Type [I7h 30.0%2 B &S AX et

CAFEEYH Y I8 ERA 244 IF B4 2T E Type [V(chopping type)7} 25.0%2 332 A+

33%0°l H)3 2L v&< (A sHATH

3

A g Bk} MAkzs, MAIHEL chopping pattern)

:ﬁ

I.M B o AR A2n B el A5y

A et old AAAJA AU At AR

e e BHEESF U g o4 olg}slm ozl ol 4734l (stomatognathic system) 7]
oA dojuhs AAYAHQ EgEoz A (ro- Ho] g¥oz Astet Roprt wgste Azl
tation)# $]X|o]% (translatlon)% Hbeiel. slelkg- &) o] FolZtt AZAEEL A=+ EF(incision),
T2 ARH, A Ve defet dH3 BA B 2%(crushing), RE-FF (trituration)o] &)t

L slom H4g °“Jrz“ﬂEH MAZE Aol Astgo 2 1A I A4ge ME (pattern)E +
RAA2, HoldH U Aopidel B} g ne AR EF S4E 43 % 2], Aobleiesd
daA BARhEHE of# gl B} o3 AFEG. o]d AFLEL steheF /A
Alghe A& /\gz]— WHS2 QA SANES M T 73 ZE,_‘E]- 7]#}]0] }gaxqo] oEO]E]_GSEMG

o).
$ES ’\] J ‘Eﬂ(sagrttal plane)oﬂ ZH stz A -’rL,

YA, 3B o /
RN d A Eel tall da ol steteEel Ash

A, 1

801



8718, gl

B A7t o] FAA g, Y AFFEL A
Ay AE}nzH setES AL dFse gt
? steRe] 23 2 Ao gE YAHBRY
ANARE AAREARD AR g HERB wpx)
Aera B89 chanic replicator™, Hall effect
transducer®® Light emitting diode®8® ™% o
Wol glu ZY o= AFHE o] &3l A&
W BEZ 2 F9 atA ol gE 3 Ut o] A 3}
4 EET oY WHORE V| F, BNt A9 A
o AFgER o ALzt dAEE B Ao,
A& 22 FodFoln, Ay, 715HA &
o] A A8 JFY 2t 2 FHE Aolm
2 A7ZAY 715H 7t o 9wzt o s
FAnge dels FHTy 2489 71539
2280 #EH ded 715HA 247 AAE
AAAE #sr] AsliMe 7154 E4do e
sttt m ol AL Astet Xolrto] mFo] X HA
o o]ie] Y& HeBEAN XFuE ¢htste A7Y
Wako] T2, o] A R M2 oo o8 A%
2529 = (feedback)l % 2}o]7}t AAA A%
A2 o7t UBYE Aoz e 4 . =
T AT Aol a ), #d, &2 3249
BE7L B0l QAN AFEFE BYsleEN T
7% B 7153 agAE QAL Add £ dda
Aztala ets®.

19759 Jankelson™2 A3 w3, Adnd, M7 5
BadAe nFFEH stdesae] 9 FaaA
£ a7t 1 A4 Z4TEH 23 a@dAatold 2t
o7} U&ES Wy, 19939 dE9] Araidt Ishika-
wal?e 234 B ngAe) 485 ExS o
T8 23 AagAde g ¢S dehida
Hustoh stk X F7kA19 lekFo] U A

€ ARLEH 22 AYAQA 75 EEEYE &
AT F30] L34 ga g ¢7] 2Hag¢A
E WY CE & AZEEo B AFE v|uF =F
o,

oldl Al BAuEAte] AzLEH ol dHE
HAeg zABIEEN Ao A A 259
E4A Yo #3) LolR 1 o} 44 M7 &
BAugAe] AREE 24, AdugAe) vwste
2N Fgod AFSES B d7AAY J15Ht
9 A543 tigt 38 FPsled =S F1
2 & A48 A3t

802

IR wEA 27A 55, 19974

Table 1. Distribution of Samples

Normal} 16 14 30
Skeletal Class III 13 7 20
o M= 2 2
1. GIF0HAY

1) B8xgA 3078

@A FHLY, 84 AFS, AFLFE 9
askar e FEhgta X el AgFd FPo
2 dstet Al 2t A AR ¢8| BEHn AA] 2
AT 42X [ F 2FHAE Bolx $9 ¢
297 2] 2mm olWoln, FAF FAo] 2mm
ojgtel 1 wHAEY HEAES HHe] gl1, Ao}
o YA FH oy dad, A& T A7 °f
€ TaekA] gon HFZAY AdFEE e
2 A e BLFATLE AT

2) 244 v #+4ndA 208

ZAENGR 2 FIHELS FLE YLT &
AFAAM Aatebax st Bugs Holuw 7%
827 EARA gor, AN L FABAE 24
I+ 2#BAE 7HEe 8 4 9 08¢ 2
A4 MF PALFATLE ERSIAT 24 487
T4 2 AEL Table 191 FA59

2. ol

1) ]

BioPAK system(version 3.0, BioResearch INC.
Milwaukee, WL USA)& ©] 83913 Sensor array &
Sirognathograph(Siemens Co. West Germany)& ©]
239 ohFig. 1).

2) A3

HHAE APAEHE 8|3 P oS Hie
3} ¢to] 3 ™ (Frankfort Horizontal Plane)e] 8 3814
FRE YAAZ) 5523 bar 9 AN E A
B|Ate] A Ao we} stebEX|F- A3 H] Stoma-
dhesive(Squibb/Convatec, Princeton, N.J. USA)Z
Bt AgAwAe] AAlo] mEl Sensor array(
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Fig. 2. Placement of magnet and sensor array.

Sirognathograph)& I ZARe] FHo AAY
(Fig. 2).

A2 FA AR Y219 3ALAH V5L AFE
23U(AT IBM, Atlanta, Ga. USA)d| FAIH 2
BioPAK ZAFH AZEd 0 T2 W] 93] 7| 5%
1=

3) &%

@A FezE UIBgm)d FU3HS AL
LER Ex dFTNN SR 302 AFAA
ZR A AN AS A ol &3 AAR
© §84 ARZo = HRAAES AZSAT. A
TEE setA R o] F-L BioPAK system= ©|-§
std &3 Z 71SHT AZEEFo] AT A
#Eg AN 10HA HEE2ZE A 53t 7]
E3tn @A8 BAS AP 2ZE At 7
Sd AX AZARE URsle EAEE A4 A
2 F7A ZoM 60%°]d 8= AL dEAQL A
22 Q0 HWREA RN 3 ASAE FHst
Atk

MATEAY EXY 1F SHTEAL RESSHE 8T

Af

7 AR vl EA 2N h2-& ZH 3 HFig. 3).

O AFER ; AEARA R o) SLES

@ MFAE ; dEAZGA = H FHA

@ M2 AFHold hEAG 2] AL
10583 FHRFAAA 11052 24
AN ArARA FAe 28 FEA
st AT AAEE ¥ R E, v
A&S o] o Feinh L 4=
o] &3t 1/10° 7+ &4 st

@ A7 AFAANA AEARAE 2 4%
105838t SATFHM /1085 F4
Al H7A R RS T BFA
thate] SAFAG. AZAEE Fol R g, A
B2S ool gtog AiArt AL A&
o] &3ted 1/10° 714 &H 8k Th

® HUATEE ; AFARF AFAC vede
A&

® FUATEE ; ARARZE A7 dehie
AU &=

oe > 2 Bl o

o

=

B) AR $EAZY BF
Type I 4] Type VIIZHA] 7714 £ 81 A& sid
o7 BERF39HFig. 4.

@ TYPE I ; NP4 e A9 A& 73
HTARE ARZoz Budy i i)

@ TYPE I ; 7R ZE HAZASAA SEA F
=G AFEo g gFoln, HFARE NP
zHY o] S R g

@ TYPE [T ; AFA 2o vlZ AZFo 2 s}
3 HFARe NFEREG FS7EAAA o
S # A3t

@ TYPE IV ; 7429} #3427t AY BF71E
Aol 91x)8te XA FH ot

® TYPE V ; AF3 27t A% Z| ARt d+73
2 ATFEREY FF7EXE A &
27} dojd 4 ith

® TYPE VI; 7429} d 74 2% B A &S] 9
st HTARE NFARET FZTVE0 5
A%t

@ TYPE VI ; AFZA =z T4 27t 724 8
Eo] glo] dojudr} WIME watx dojdth
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co
Rt t x IR § Lt
4
$
3
i
i
L Opweringr distane
Closing angle
i ,
t A
H i S P
e - Openiog wugle
i E s
Chewing width
Frontal (Rt. side chewing) Frontal (Rt. side chewing)
Fig. 3. The linear and angular measurements.
i | &
|
H ] i
Type 1 Type 1I Type III Type IV Type V Type VI Type VII

Fig. 4. Classification of characteristic chewing patterns(Rt. side chewing).

11 24 _T]—l.
1. HNSS2AR0| HaE 2

ARAFATH 44 ME 74 nGakrel glof

Mol AREA, AFAL, A2t L H7L, A,

745 2 HUdtgxe] Hig, ZeAR Y 5 7
Atol9] Hit gk 29 H3 AFE Table 2, 3, 40 Vet
Wl
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Table 2. Comparision of chewing width and opening
distance between normal group and skeletal
class Il group

(Unit © mm)

Chewing  7gg1033 532196 "
width

Opening .

doanee 1727%354 16994258 NS

Significant difference between normal and skeletal class m
group

# 0P <001

NS : Not significant

A WFAEAA A
2 Type IelA Type
VIZAA] 77X 2 Bfsta 42 1 Rled FateiA
Table 59 Fig. 8¢ Jebid.

i
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o,
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puj
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Table 3. Comparision of opening and closing angle v. & g D&
between normal group and skeletal class
I group (Unit © Degree) AR ge FEAL Y, 715, AnAe 3] 8o
u T 1 WFGHANE g BE B ohge} 7]
. Norinal Skeletal Class Il Sienificance o 3BS 2EAOR :_].'EPOA@- AT 27k 9lo]
Opening 95 4941509 81141388 # AE wsstn fA] e F7A7 55
angle A W F88 AR 5ol PAoz 238 & 9o
ClOSilng 452441427  2435+1386 s of g}, o FAA Y 71%5& Ao}, oA, A% :4 3
angle

— 948 0|55 BASHE HAAA T RE 849 £
zf)zglcant difference between normal and skeletal class III gajol] AYow JgHr) o] 38rE As Y

c P < 001 g DA 9L, Txo] QoM o K FrE
' gzte] P25 g71e] od #8450l FAA P

bl o ‘ ' q A AR A AdEo] FEE v 948 R
Table 4. C'ompar|3|oln of maximum opening and clo A x| DEdEe] o7y Eol g9 o
sing velocity between normal group and he 135 ol ohga A BhE ohTl o @

skeletal class Il group (Unit : mm/sec) e agX g pRdRs ’7:'10 74]9}% B

A7} Z88HA AAA L dFAA L sl i &

do,

Normal  Skeletal Class Il = Significance Alo] 33 oAl glth A3 w7 gl A oF A

‘ o] Nl g Frhe ofd & HFE ARG 3
(V)gl%rgfgyg 12495%33.10 11978+3283 NS 2 grom MAAQ H/PFHE o}F e HelElo] gl
A gty e, A u eyt FHmge g 533

Closing 4391+ 40.29 850643448 NS Nd 5ATe) BEBAC BT U Wt

velocity - il =

e a4 ghe ol B ¥y aGe 49% /154 8

:l{i?ﬁcant difference between normal and skeletal class I 2o 23 AL BHEY] QANE 715A BHHo|
p <5 = -

NS : Not significant gags a2 3 3 ol AgEe B0tk A2

Table 5. Distribution of chewing patterns

. Nurmiber of Form of chewing pattemn
- Sample  Typel Typell Typell Type IV Type V. Type VI Type VI Totl
Normal 30 4 22 3 1 0 0 0 30
(13.3%) (73.4%) (10.0%) (3.3%) (10096)
Skeletal Class III 20 2 6 7 5 0 0 0 20
(10.0%) (30.0%) (35.0%) (25.0%) (10096)

2o 97 gletes RdAE Y e A
ol AU o ZHWYPeRE 2] o
P 247178 o] g3td ot A2 HEES

z 9 Afen dgdes 2337 98 MKG,
Sirognathograph #4A| 28] & AM&-3t=d 1 &
WA el AgEa e hEAY A1 St
; =722 % 2 Sirognathograph 2] A 2]
} S 283 BioPAK system$ AH&-3to] BAFmatAsh
e 244 WF PAagAd A4Ess 5%, vug

A3k

2 o

ENoma
oo

N

sesggasl

Fig. 8. Distribution of chewing patterns.
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—~ABSTRACT-

A Comparative Study on Chewing Movement in Normal Occlusion
and Skeletal Class Il Malocclusion®

Kee-Hyuk SUNG D.D.S., M.S.D. Jae-Hyun SUNG D.D.S., M.S.D., Ph.D.

Department of Orthodontics, School of Dentistry, Kyungpook National University

A comparative study was made on the chewing movements of normal occlusion and skeletal class Il malocclusion.
Thirty normal occlusion subjects and twenty skeletal class II malocclusion patients were given chewing gums for the
study ; using BioPAK system, the chewing movement on the frontal plane was recorded and analyzed. With a typical
chewing path chosen representing each subject, chewing width, opening distance, opening and closing angles, maximum
opening and closing velocities were observed. Seven characteristic patterns were classified based on the types of chewing
paths.

The followings are the results :

1. Compared with the normal occlusion group, the skeletal class III malocclusion group showed more varied and vertical
chewing patterns.

2. In comparision of chewing widths, skeletal class Il malocclusion group showed narrower path than the normal
occlusion group(P<0.01).

3. In opening distance, skeletal class I malocclusion group appeared shorter than the normal occlusion group without
statistical significance(P>0.05).

4. In opening and closing angles, skeletal class III malocclusion group showed more acute angles than the normal
occlusion group(P<0.01).

5. In maximum opening and closing velocities, skeletal class III malocclusion group was slower than the normal
occlusion group but with no statistical significance(P>0.05).

6. In the classification of chewing movement pattern, the normal occlusion group had Type II as the highest rate at
73.4% ; in skeletal class III malocclusion group, the highest rate was Type III at 35.0%, followed by Type II at 30.0%

7. In the classification of chewing movement pattern, Type IV(chopping typelof skeletal class III malocclusion group
showed a higher rate with 25.0% over 3.3% of normal occlusion group.

KOREA. J. ORTHOD. 1896 ; 26 : 801-813

z
#Key words : Skeletal class Ill malocciusion, Normal occlusion, Chewing movement, Chewing pattern,
Chopping pattern
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