- CHSh x|zt 2ESESIX] Vel. 29 Ne. 1, 1991 -

Mandibular Kinesiographg ©]-83} 312252 e}
PRI(Pantographice Reproducibility Index)2}2] B] 1

==8F=r-

ool
1
<
%3

(o]
£ B
5
oo ¢
A
o
ox i{
ﬂ‘; T
KNS
£ ok
—% ol
e o
Oofr }">‘ NE’
Lo
ﬁ 12 g
offt o2 1o

T
of
W
i
(o
|o
fu
!
el
A
r>~1
=) In e
N, B
FI-E ol
2
o=
ol if
Mo
& o
O
o,
M oox rHod

T}

LR

)

_|

=

1o

k1

oxl

Zi

O

ofN

Z

I-ﬂJ

19

Sig

QL

rlr
m
W o ox
¥ ol &2 2

o o5 Ao} it B eE0R
5, 2% 7)ol viet A5 e s
08 U 4 gJefa 0,

stolrle AlaAo] g A ARoEA 4l
Ache] ofeh BTHE hE slolakd B9 ek
729} & 20} RiE QIR0 e 2 Aa
QY 417 W x|FeAo] s slelzante) 1
3 YA L AL, theb] B
ool F91A9] oL slolale] 7|5 gelE
25 B, olejdt el ofbdel ngd

_IlN'
o
Ho

[}

57 F& 714 stote-go AlRskal ol skt
q SRl IR L e ine
atof-gof tieh At Lo ARH o] R0 A k=
o] Agerberg®, Posselt”, Sheppard'?5-2 A& o]
Sl A st EFEHYAE FAA L,
Hildebrand™, Woelfel 5%, Ahlgren®2 @Al&
© o) gafo] PATES} UTke] 9ES 2Aslglom,
Hickey®5 Shanahan®} Leff® " Schweizer®,
Furuya™: ZO% A& o]g8to] t}@j’%—crg} AA|
FofA 9 &5 A3t

Messerman®} Gibbs® %5, Wickwire®) 52
Gnathic replicatorg ©]-835to] eHAl5 2 A&
5o diafjA A+, Beck® 52 dynamic
duplicatorE, Gillings®’ & Photoelectric
mandibulaography s ©]-83l|4] A3tk Karlsson®,
Jemt® G- light emitting d1ode(LED )S 0|45
o], Jankelson® %, Cooper®” %5, Konchak®:
%, Feine®? 50| Mandibular Kmeswgraph(MKG)
£ o839 siofs= Akl

McCollum(1921)°] Pantograph® ¥ %<l
Gnathograph& 7|3t o] Stuart(1955)=
Guichet(1969)+ Denar
pantographs 7HEste] A 2 AAbolA] AHES &
olgtA st om 1979dol= FH 7IAH
pantographE 7H#3st HA4] pantograph!
pantronicer 7Hste] oA 7)57dol 9 weke] 7l
o, A5 9 Aol 3-8-E AL qlrfs ),
Jankelsons-©] 28+t Mandibular Kinesiograph

Mo
=
r of
o ool

[CIRe}
249/]

5
N
O

|

HO

Stuart Pantographg,

— 280 —



(MKG)= 1A419] H] QJajdat 22k0] gol4, 49
EoR 8 B A7let darelsol sjeke
Zn) 1&0}—&&1 A8 ghort 1) o

(K6)7} 7Ht”ﬂ E}
bolf Xctol| o]-§%= PRI
scores®t MKGOl| 9|3t stele-5 oF/dAtolof] 4= &
TS YobHzp AR S-S R sk
Denar mechanical pantograph® tracingdto] &
< PRI®F MKG(K6) gl 7154 atef 7lele-sA 2
S L AEs S dH A YE =
Asto] tho] 217& A917]of ojof Hirsh= ot}

Bz AAAAE 3l Helkimo QAF
A]

ol Aol w2} Opointol™, W E=0] §laL,
AehE2] A 7E 41 6782 JARE, 1poin ©]

[e)
AR AR 4278 SR Skglth Yol 22-27
Aol 4} 297, o2} 197 0] 1k,

2 7)ol EEL A
. 2§~ Bk = oo A
& JhT 25419 WY, AT stofako) 877 &
5 PHReS 2ABIGIL, BB FAoRLE A
2 A 4 3 ot £5A 55 42

98l ukg-o] BHABIA] ok A2 914 HA] Attt 9
AFHALE] 7122 Helkimo®] QAR Ol 2|48 0] 43}

2) Pantographofl oIt 5l2t232| 7|18

ZF At Aol gt AL A%, Hrjie WA
3t Denar mechanical pantograph(Denar
Cioporation, 2220 Howell Avenue, Anaheim
California 92806)5 ARg-sto] 339 &, =1 &
s 139 A5 7|55k
(1) Ztx|Q] HZA 2l ZFH|
S 39 A5 A HIIE V1SS 4 e
7|&9) 22 WY 2718 ST HEFIg. 1.
E‘-7ll% 23X 36mm 37]9] OPU]gﬂroi A2
el 719] ARgs e, S 1
7“_—?,’5 of, o] ke *7}/‘]7 Hrlme o
A&t side arm recorderdl §-2HA|A

> =D
oo of fo & oZ
= =5
% M o ey

: >

=

Fig. 1. 27]e] 7

(2) 224Xl(clutch)e] M=F 2 F=t

A e A A mgofAtel XA 457 2
Z A7 w9 55 BT YAl HEs
stglom, Mo 1A A5 % chin point
guidance technique AHE-3H] SA419 F- 27} 47
RHEE 5 QLS S SlolA A7 ERlE o] 85
o Tl uhe}t YA E ARsRgle® 0 gz &
ko] ] BThy, st Al 715& MAAl

¢

— 220 —



] = HE

of SHgA9 5 HARRE ¥ Central Bearing

Screws 3/4 A3 AlA A, skl F2A] Abolof
2

Imm =9 7Ho] Q=g 23 tha stele-ol
Zoliglo] dZsHA O]-?*OV] 7V Akl 29
Z]9] A|Ao] ELH A}, sfefx|o }‘* ?4_7\/\]7 E}—
7OFE paste® 2825 A113] H
(3) HCHAe w=
SHUAE ol AR AdEelA A, sket 2
225 7PEA 21 =S AAIStAL, wAke] HE
AR 55 e Sho] Sk HE dlojof s
3 A= AAfskelT), el 715 e} SUe 2}
Aol Fdet g olE FYUg AR °F°*1‘oL Els
5 %"5‘}0“‘3‘:‘1 Te 58 HHds] 2A RiEs
o] Y=F 519t
(4) Pantograph?| 2=t
HA] Denar reference plance locators ¢85}
o) 71E4s #ASHGIT A Hr|so] KAk
anterior recorderg skt S| F25t 12, o
710 S5 Hrjuto] FztE s1dearm recorders %
23}, o At FHAE FAEESE S19le
o, 37| E3]o] 3H7|EH 7}‘?31711 HEEA st
sidearm recorderd] A& ZAAsIT} AWH7|H
I} S 7|Ho] Paste s 2459t A7
o] H2LE anterior scriber crossbars Aot S84
of R2A|7]1 o}7]o|| sidearm scribers 5-25F3
o}, oluf AH7|EX o] AH wrjny}t £23o] HEE

r1r l-N

power supplyZ+-E air hoseS manifoldol] ¢4t
<, power supplys A&A17|1L ILFES Ao
7o} pantograph ;%5}% = strhFig. 3.
(5) Pantograph?| 7|2
oA Vst Gl 19 WYL R
2

=
pantograph iﬂoh— tracings A&

T UEE
A0 g 243 Fof| At S A A5G
41}011 45’ 7# AA A aAe] 9-& AR}

d5ie] W o SEE WHse] FHSIE S o
o, 359 #, 934 £} 15)0] HYLEE 72

Sttt 7t 59 715d= A FEE vHES
of FHANZRE 715d & JUEF siole, AWAY
7|50] S 7I1EAE AR BT & F
WA 7155 AlRYstoiTt

(6) Pantograph 7|22 H4 &8

Pantograph 7|59} H4& S48k Al A+
tf/doll theh ojwgh JHete AzjE Ao R 15
tracing® standard setE ©|-83}% scoring error
£ 2% 5 Al =4S 93| stereomicroscop
10x)5 AHgste] ZAetglth A-s& Aegt
2, § 339 SULF 715 el SHsHACH,
7t E57159] MubEel SRHLO) = JEO 2 o]
A E74st5itt. 3319 vk 95715 0] shte] T



1=1 single line

1=1 douhle lme

=1 single hne and
L double lne -

E=3 ange lowes __

Fig. 4. PRI Score &34,

Fig. 6. The magnet is attached to the lower incisor
region,

O 2 vehhd 04, sl FEAol 13, FA9
crliloldl 2, Sfrhe) FE A sho] Teldloly
39, A7) HUHOE et 63 12t Holat
ATHET(Fig. 4). A7} ddtstr|of] 4r|et &A1
Agro] Q= Aog AAEL 7|20k 2428 T T
oG, SURN PUR] A Fidor 22l
A9 Zpo| & AZ3517] Yl student

3) MKGOI| 25t sIA2S HH7IE
B AR AseEA 2o Zuusie, slot
Lro] &% oS EA517] ¢35 mandibular
kinesiograph(MKG K6, Diagnostic System,

Fig. 5. MKG-K6 diagnostic system (Myotronics Inc,
Seattle, WA, USA),

Fig. 7. The sensor in position to record move—ment,

Myotronics InC, Seattle, WA, U.S. A& A&31%1
thFig. 5). THAE F. H planeo] A9} B}
Of7fof| OFel N=o| thifAte] %ol Q=& 44
< skt A9 =HI 2]-20f MyoprintE ]85+
oz HAANAH(Fig, 6). sensor arryas A
st 2| Z Ao whek As 9 Akl # Hkgko 7 27

(Fig. 7).

(1) 7HEI-IA| Z|Cf SYHE

$A3 AL gaine 1010mm/div), Z% gaine
5(5mm/div)§ AR oG 2 oA F Al
5o TYEESIAL o]F AP A HH2HE A
3 computeroﬂ AAA HHFig, 8).

— 292 —



-

SAGFRONT [&10-"50
A pr +—R L+

| ity

EMEA 1 VERZAP=10 LA=5 VL=30
Fig. 8. Photo 1(Sagittal/Frontal mode).

(2) NHA| SlU2S| £EE 712

S AZ gain® 10(10mm/div), & gain
5Gmm/div), 42+ 2000200mm/div) 22 A7
A 9 HR A S8 e EE 7P wE
Ml 55 534 FYPEE0] ofF AP &
EHAL AFHAA Y Nt EE YEh= 2709
Y elS Aeste] computerol] AZA A HFig. 9).

(3) eHHRoN SAWSATKIL| HE7IE

A3 AsHh 24 gain 1(Imm/div)2 245}
A, 9HAF AR Fsolehs FEiA HESIE Ft
T it} Sweep modeo A H]1Z HYH T} o]
ol SHUTLN R thEA| sho] oF HF A
el 2715 Aesto] computero] AAAIATHFig,
10).

(4) =8 & SAXz

A7ZE glo|EtS printerE E3) A3 Wz
computerAA| ZETHo] ofsf BAH 5ot MKG
AREAIZIA O 71 E]o] Yl 7IEEol SA]
I} 22 AR B

L N &5A 2S5 HYE

2. 2t} et 2 g,

3. At ANFE=A A 2 A5 A2 7
T

4. FHA NEFA] A EEEe 2w
T

5. 5 AN A] H o] S EA] AR o
B2 9] T,

VELFRONT (R/10750
i o+ R L=

KMHA 7 VER/AP=10 La=5 VL=20

Fig. 9. Photo 2(Velocity/Frontal mode),

[ MEG SWEEP 0810790
IV

i e e

; |
e B S

ik

T T ——

.LI‘L---HI--.:--_.-- —
3 VER<4P=1 lA=1
Fig. 10. PHOTO 3(M K G Sweep).

6. aFte] HY9] 9 A/V ratio

A AZA ol el B2 FEHARE AlES)
L Bt Y] 2polE HEsH] I8l paired t-test
9} student t—testE AR PRIZKS] At
AE H53P7] Sl8l AeAsE Aottt

1. O[&ZAL0]| eIt m|AHXIe| 22X

2= HHAE Helkomod Y4 A4
(Helkimo Dysfunction Index)7}0 pointo|® 7
W EEo] Glar A2 9] wgaA 7L /el A

TS AL, lpoint oPge MRS FHTOE BF

— 298 —



& A= Table 13+ Atk ST AAS o] 12.5%
0|9l o} Aoljo] ZAkLo] 87 5%2 K.t}

Table 1. Distribution of subject by clinical examination.

Categories of HIN Mo of Subjec ]

¥ 4 T B 125%
T 4 T

2. PRIZtS| 22X

23]9] pantograph 7]5of gt PRI 3] B4
£ 7t i AR AAsktHFig. 11, 12). B3
9] _\‘ﬁ—"r]-i]_‘: 18 5+3 450]041 Z:/Kl‘:rLg] Jﬂﬂ»;—(]_‘c_:
29.74+15.022 t—test 23} FAZLE §-9]3t Ao]
7} A% cHp<0.05)(Table 2).

Table 2. Difference between PRI scores in normal
groups and symptom groups

PRI (mean+ =10

norrmal 185 + 145
SFILOT 29,74+ 15,02
® PO0s
- P

-
|
|
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Fig. 11. BA++2] Pantograph 71EI(PRI score=5).

SN

Fig. 12, $AHT9] Pantograph 7]i PR score=52).
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1.22mm= E71]]Xq O & 8ol 2lo|E Ho|z| gt
(p00.05). #23} 20] WSS v|we] Buf ZA4F
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kol YlojA H5H917EH 2A dehsith

w2

2) Z|cH JHmT S=9F Z|cH HHT S=0lAe] JH
a2

S8 MAEEA AT, SAlA A A
£ 84+29 84mm/sec, 86.67+28.36mm/sec,
g HFEEE 105.33+59.75mm/sec, 93.81+
34.59mm/sec, | NEEHEA] S 12+
2.38mm, 10+4.0lmm, |df HFEEA] 7H7Ee
13.33+3.82mm, 13.48+4.15mm& ZAZT} 24
2] SAHLR ROt AfolE Kol gkgror
(20.05), /ol A Fd & EA] ) tegect 2
o J%HL#EAI Mol o aA debgt
(p<0.05)(Table 4, 5). o} HF&Eo|A PRISH B4
202 Folgh A AIAE B rhr=0.30, P<0.05).

A A AT SARLlA o Ah
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Table 3. Distance of mzximum lateral deviation in frontal plane(mm).

laft i
HrGup = I'I,|:|'.l
Mean— 5D Mean+ 3D
narmal 21 + 0.5 (1.93+ (57
E¥INQLOMT 4498+ 328" 157+ 122"

* means statistically significant between normal and sveeprom (F{005)
F means stabstically significant between left and nght side (PO0L05)

Table 4. Comparison of mean maximum opening velocity and maximum closing velocity in
habitual opening and closing movements(mm/sec).

maximE opening velocity migimum closmg welocty
o
Mean= 50 Mean = 51
futhe ol 2 L) Bl 1533+ 59.76
swmpdam AEAT= 28,35 93E14 450

Table 5. Comparison of mean distance from centric occlusion at maximum opening velocity and
maximum closing velocity in habitual opening and closing movements(mm).

distance fram CO af distance fram CO al

maix, apening velocioy miax. closing velocity
Eroup N
Mean+ 5D Blean+ SD
raxrmal 12+ 238 1333+ SRR
symplom 0= 4.01 1346+ 4.15"

F means statestically sygnifwant between distarce frorm CO al max, opening veksly
and distance from CO &t max closing veloeity PO005),

72.05mm/sec, A HT&EEE 332+54.0lmm LA TRk A SARE ol A H o] o+

01— o
/sec, 314.48+2 4Tmm/sec, H| NH1EEA] A E&A] B ZA YERETHP0.05)(Table 6, 7).
2F 12.83+1.86mm, 12.79+2.41mm, |t} |+ &

TA] A7 16,8341, 77Tmm, 17.84+2,95mmE B4} 3) sitel orgel & FYSE RE Fiu
3k A7V EA K02 905} 2jo]E Kol o Hl7A| B2t 22 HIANV
o (P(0.05), ) AEwA] e 2o o FApe] A9 T5olehs FaA oAl A
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Table 6. Comparison of mean maximum opening velocity and maximum closing velocity in wide
and fast movements(mm).

maximum apening velocity maximum closing velscity
grouap
Mean+ 50 Mean + 500
normal 2IABT+ 42,94 T2 004 54000
symploo 2ET R34+ TROA A48+ 7247

# means statistically signaficant between max, opening velocity and max.
closing velocity (P<@nG)

Table 7. Comparison of mean distance from centric occlusion at maximum opening velocity and
maximum closing velocity in wide and fast movements(mm).

distance from CO & distance from CO at
max, opening velocity max chosang velocity
R
Mean+ S0 Mean— S0
normal 1263+ LB6 16834 177"
aymploan 1270+ 241 1781+ 265"

means statistially sgnificant betwesn distamce [roe at OO max, spenng velo-
city and distance from OO ar max. dosing welocity (PAOO0SL.

Table 8, Distance of deviation from CO in clinical rest position and A/V ratio.

devilion Supelnd Anc-Poed. Lazeral AN qatio

deviation deviaricn clevition
graup Mean— 5D Mean+ S0 flear+~ SIH Mean+ S0
normal 092+ 07 .53+ .64 {13+ 0,37 L35+ {ndd
gvmptom 1.23= 076 4= QA1 0B+ 0,41 hdd = 02246

(+) : inderior, anterer, aght devialion
(=} : superior, pasterior, left deviation

A= FHAT e vshA B, FATlA A 9] Zgell ATt A Sl =2 ¥
0.92+0.78mm, 1.23+0.76mm 3pgel, 2353 H = AT SAdtoll A Hat 1:2.86,1:2.2

9= 0.53+0.64mm, 0.64+0.61mm AHo] 225 EAZHRZ FoAo] AATHP)0.05)(Table 8).
G, ZHHYE —0,03+0.37, —0.08+0.4lmmE
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=Abstract=

A STUDY ON THE CORRELATIONSHIP BETWEEN
PANTOGRAPHIC REPRODUCIBILITY INDEX(PRI) AND PATTERNS
OF MANDIBULAR MOVEMENTSUSING MANDIBULAR KINES OGRAPH

Jeong-Ho Choi, D.D.S., Kwang-Yeob Song, D.D.S., M.SD.,
Charn-Woon Park, D.D.S,, M.SD., Ph.D.

Dept. of Dentistry, College of Dentistry, Chonbuk National University

The purpose of this study is to investigate the correlationship between Pantographic
Reproducibility Index(PRI) scores and patterns of mandibular movements by mandibular
kinesiograph(MK G) that has been used to diagnose temporomandibular disorders.

PRI scores have been measured in normal and symptom groups by tracing Denar mechanical
pantograph. Maximum lateral deviation, opening & closing velocity, and clinical rest position of
mandibular movements have been analyzed in the same group when the mandible is opened and
closed.

According to Helkimo' s Dysfunction Index, the students and graduates of College of
Dentistry are classified as 6 normal groups and 42 symptom groups.

The obtained redtsare asfollows::

1. Themean of PRI scoreswas larger in symptom groups than in normal groups.
2. The mean of maximal laterotrusion in frontal trgjectory was larger in symptom groups than in
normal groups.
3. There was little significant correlationship observed between PRI scores and patterns of
mandibular movements by MKG.



