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An occlusal contact analysis of lateral mandibular movement using T-Scan system

Joo-Hun Song, Se-Jin Joo, Ho-Sun Lee, Dong-Wan Kang, Gyeong-Je Lee*

Department of Prosthodontics, School of Dentistry, Chosun University, Gwangju, Republic of Korea

Purpose: Most of the former studies about the occlusal contact patterns during the mandibular movement focused on foreigner. The purpose of this study is analyzing the occlusal
contacts of young Koreans by using T-Scan system. Materials and methods: The sample size was 87 and the occlusal contacts of each right and left lateral movements were
measured from the maximum intercuspation to the 3mm excursive position for three times respectively. All of the occlusal contacts were double checked through the thin
metal foil. The results were categorized as two; 1) considering occlusal contact patterns on working side only, 2) considering occlusal contact patterns on working and nonworking
sides. Results: The results showed that the nonworking side occlusal contacts play major roles in the lateral mandibular movement. In both cases of considering with and with-
out the nonworking side occlusal contacts, the group function was the most prevalent. In the working side, the contacts were the most frequent in canine and the frequency of
contacts was decreased as the distance was increased from canine to molar. In the nonworking side, the contacts were the most frequent in second molar. And the gender
factor was statistically significant (¢=.05), as females have more nonworking side occlusal contacts in this study. Conclusion: Among the three factors of anterior guidance,
the group function was the most dominant factor. The analysis of 87 samples showed that canine contact was the most frequent in the working side and second molar contact
was the most common in the nonworking side. (J Korean Acad Prosthodont 2015;53:128-37)

Key words: T-Scan system; Canine protection; Group function; Working side occlusal contacts; Nonworking side occlusal contacts
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Table 1. Participants in this study

Number Mean age (year)
Male 57 30.6
Female 30 28.7
Total 87 29.9
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Fig. 1. T-Scan system. (A) T-Scan sensor & Handle, (B) Application of T-Scan system.
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Fig. 2. Classification of occlusal contact patterns
in the system 1 (considering occlusal contact pat-
terns on working side only). (A) Canine protection,
(B) Group function, (C) Unclassifiable pattern.

Fig. 3. Classification of occlusal contact patterns
in the system 2 (considering occlusal contact pat-
terns on working and nonworking sides). (A)
Canine protection (without nonworking side
contacts), (B) Group function (without non-
working side contacts), (C, D) With working &
nonworking side occlusal contacts, (E)
Unclassifiable pattern.
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Fig. 4. Result of T-Scan analysis in the system 1. (A) Canine protection, (B) Group function, (C) Unclassifiable pattern.
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Fig. 5. Result of occlusal contact patterns in the system 1 (n=87).
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Table 2. Percentage of nonworking side occlusal contacts (n=87)
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Without nonworking side occlusal contacts 48 (55.2%)
. L Working & nonworking side contacts 35 (40.2%)
With nonworking side occlusal contacts Only nonworking side contacts 4(46%) 39 (44.8%)
Table 3. Nonworking side occlusal contact frequency according to the gender
Female Male Total X
With nonworking side contacts 18 21 39
Without nonworking side contacts 12 36 48 4.262
Total 30 57 87 (@=1)
n=87, Chi-square test
P-value=.039, a=.05, Odd ratio=2.571
Table 4. Nonworking side occlusal contact frequency according to the Angle's classification
Angle’s classification [ Angle’s classification IT, TIT Total X
With nonworking side contacts 29 10 39
Without nonworking side contacts 38 10 48 0281
Total 67 20 87 (dF=1)
n=87, Chi-square test
P-value=.596, =05
Table 5. Nonworking side occlusal contact frequency according to the experience of orthodontic treatment
Experience No Experience Total X
With nonworking side contacts 9 30 39
Without nonworking side contacts 20 28 48 3.346
Total 29 58 87 (@1)

n=87, Chi-square test
P-value=.067, a=.05

Cehx| st Aets(x] 63H 2%, 2016 48

133



rot
ol
©
A
[ol-3
Ho
offn
>
El

Ol

o)
b
AT

1z

T-Scan systeme 0|23

o17e] ATHNE of 2] AT 1

PAEPY 2 A
FN TS 2 HE 3 mmo| 9] HY 2 wIHELNE
o

#YBGTE Ogawa 52 A 4755 LPHE-E 05 mm
olohe] WeoIA] o] FoiRITka kg om, /15 442
51715291 ¢S 31e15S ] 05 mmel 4] 3mm] 9] v}
o WFF% BAo] HhgAsita ek B AN E
BUSPIS 2D 1), Ao L FHFA 258 3mme] 8
el RERES BASTE £ 5 Wl 2i7)e] vl

7158 et o] g Ash 2 Aol T
Semsysieme] A4:2/91 Mg P ge] 7152 Fol 4 mFPIL
PHekaa S AR5 5 BFHFe] 05 o]l
W9lol o] Fol 2tk 2L el dhe] 205 mmlolA] g
Sol Lhekstehe, 71 o] WelolA] mE So] et
GriehE L Fol ol Fo ek IFea LHE AYet

e

WFHEFES AT W gt =75 AT Sl
2 Aol A= T-Scan system=s 7] 0. & st W FH5 574
SF31 2.1 T-Scan systemAll 4 ©f F7 = <l Yebd = = 74
A wjoll, TScan system ©. 2 7 A of] Wbt w4 =
thin metal foil (Shimstock)-&- ©]-8-5ko] 2 218} Th. & A -0 4]
A8 T-Scan system®] 7 - ] & % 7HA] F-8-ok 2L 4 o}
™ 53] A7t w2 Apm Al Slolx F ettt B

1} 91 0.7, thin metal foil (Shimstock)©] 7 -¢- 1 94| ®.oh o] &3 1t
sl A ArA o 7 wrol 5 ulsl A8 71A Qth B
H v} Qlo}ens B of Jlof| A T-Scan system Al A | A = n 3 =
o] 2191 ¥] 9] o1}, thin metal foil (Shimstock)ol] 4] = 2H01¥] 2] Q-

797k Q3 Lekgo B, TSean system o] 83 WA
o 9] FA) e nelvt BLF A0E AR B
FFREPY] B4 A ehd £ QI WSS A A
7] 8l WIRE 2 A, AR YA AHA7
P98 2P s on e At e A
59 A2 23890k 293 909 HP e BF B

==

la)_

2
e

o (o, ol jﬂ _E
R Y
10 5
SN
ofk NG
A 3L
Cf 2
Mo ok
olft OSTT
> ;8
E L
%
0%
ox
o
'
b
=
&)
(o
2
U
il
<)

=

£ A HER $RY AS e A5
AXFE7 = LE]qu_wxzmh,lgmﬂzlo A3
2 ‘%E‘r‘%% 797} 2%, A=A 0 2 Yeh}e 7
LIS ﬂ‘:q RJnChuseg]- Sassoumz“l',—‘_ AR5 7].
SER BEeP!
Ej] o]-Ot] Ogawa ‘:2.4 22 blelo
ol me} 27 2 BFad e
HE G Al Eglo] AX-FE9 ;
ﬂa@ ZRho 2 7513 31, system 2
k%

H
R EEEEELER S

o,
Rl
ot
)
i
o
2%
&
_L|>i
s
v
lo,
[
)
=2
X
o,

SR mto

I,

:|o
-10 5T e
N o2 o O

AT %
o, M1 o &
=2

% o’ f
o
L
m
rs‘J

—_—

fUm
e rlo

™ system 19| 4] AX]F =9} 77 5 H 22 EREAH = T
PS5 w0l U= A5l 7 ERA ALttt 14
JJr systemld]/ﬂ =7 ]‘5 7}7} FAISHA et 1o
o2 AXNFE A2 8=} VEREA| T system 20 4=
]ETOrE ﬁ?ﬂr T oéJ—Toﬂfﬂ W Sl Uehte

7} UFERstT). 12 3 system 194

7
7] e =k A %E ET system 20| 4] 2 F.0 2 74319
ot ] 3

e e aFHEPIS BRE Y 193 28
H% 2] f7o) hek A ke Aol vperd 5 9
oz}

A% 85 A Ao Aok AR 340

fru
N
N
N

52
.,
i

EhFom, HAllA] T2 25 e A
= ‘ﬂL:J} FzE] 9l o} Ogawa 523} Ingervall 5-12] Lol A =
ST A A SN E AR AAM 7 B2 HE =T}
Uebgthn B asgon o] 2 el Aukst AX gk
ingervall 52 211 Zol111] A|o171 %9} Ao} v}z el A2k
A7} Aot 519 o1, Yaffe@} Ehrlich®-& o] 2oz

Uo7 545 9 Y2 ¥R AXFErt Ho| 1 7] 5/ %
%Z*‘ﬁ—%ﬁﬁé%i? 1A wH Fo] ehe 4571 =
g3

St £ A7l A 25159 4

Z /o] ZA] W 7P Ee HEE BRE A, AR oA
e FARLTE 22 F 5 = et A2 AX 9]
npE = Q18| Wi Fde] ui o] 7hEA UERd 21 o2 A
A

B Ao A et ST Al T S w8 4.8%0] A
HAF Y 7S a TS U3 g2 dFEY] 295

233 1, Sadowsky <} BeGole™ - 88%0] ] 91%714] T8 = w3}
A 5—01 erﬂﬂ vt 315 2™, de Laate} van Steenberghez7 °
W o] FAHT T 34 11, Agerbergo}t
= lj Zo] AJ219] 23%c)| A 25%77}A] B2
72e Ave] zfol= wIH =S
= i -?49] Afol o} Wk & 54 A5 At
o], 12|31 ATt el Ao wjTel TS Ao = AT
TH SN X FR =S *eLﬁi EHW A 2t 1] o A N2%=
= Zeol vefsie). o)) 2e 2
7%%muﬂhmmmu@%%mamwﬂ4aw
B3] mFRZE AN 71 Do) Dol 917
ool A e A0 AR ET
ﬂ%”d—i?% 7 o] we} froj gk 2ol 7h 2 E T
=2 #8= pIbdE viwr) Vel oA
102 frof gk afo 13 ‘/}E}”ﬂ- Ingervall 5%& 24
T Atk 3193 11, Ogawa 52
]7} tE23, ANfEe 32
Tha B33k vf glok 9] oF 22 Zfoldf] o]
95 4% A= oDl e Al
dassficaons} 597 & #-2e] w2 54
2] skt 219 &=l dalr = A7

H & o

50
lF -
2

ox Ml ¢
e
N é-ll}l‘

R

Anj

i-

N
-

ox
ng F

oX £ oo |
=
ACH
ol
ol
12
1o
A o0k
L m
m\!

oF
o
=

=
ru
e

o, N & i

o o ox %o flo B o 2
ox, M 2
Mo 24
o (2
& o
_mJ

r
by 2
Aﬂ

Cetx| st Aets|x] 63H 2%, 2016 48



S%8 - T ol24 - U5 - ofZH T-Scan system 0123t slot ZHLE Al MUFE £
HgEvE A Ayt o d Ao 2 Al HTH 4. Schuyler CH. Factors of occlusion applicable to restorative
F8 = by zo] $a)A o) taiA] = =geko] Zr}. Mohlin deqtistry. ) Prosthet Dent 1953;3:772-‘82. ' .

7} Kopp's 2=l obao] 2448 717 S]] B} Bhe 5. Weinberg LA. A cinematic study of centric and eccentric occlusions.

DORP = STl e Tl ore= A o J Prosth Dent 1964;14:290-3.
WS WSS 7RIt B 318k a1, Troeltzseh 652wl g 6. Goldstein GR. The relationship of canine-protected occlusion to
ol sl AF T8 #Ho] dvkal Bk vt gl Egh a periodontal index. J Prosthet Dent 1979;41:277-83.
Z 29l Brandini S2-& H]-9-214 x| A5 W A9} wakzdo] 7+ 7. Madone G, Ingervall B. Stability of results and function of the
3 AT o] ot A LA E urE AT 512] % Droukas rpasticatory system in patients treated with the Herren type of ac-
Zso 2T globgo] 243} FHE madZe] TS A tivator. Eur J Orthod 1984;6:92-106.
o= STOMTEN SO W eH W HTT Uillow 2 8. Agerberg G, Sandstrom R. Frequency of occlusal interfer-
B & 4= glrha 3191 on, Kahn 55 % S5l 5742 ences: a clinical study in teenagers and young adults. J Prosthet
I & Alo]o| A= EH AAE S - givtu sk & Dent 1988;59:212-7.
AW7A FE = wadHdZo] g3k Sl g ofr Te = 9. Saragoglu A, Ozpinar B. In vivo and in vitro evaluation of oc-
o] gl Aol AR o] x| ut slote] ZHFeE A] T w3 73 clusal indicator sensitivity. J Prosthet Dent 2002;88:522-6.
= g ze gjat 2 o)kl 55he Zlo] Zohm Az 10. Maness WL, Benjamin M, deoloff R, Bobick A, Gplden RF.
T EHET S ST R e AT e Computerized occlusal analysis: a new technology. Quintessence
TS aH Sol A HEo] FA] 28R] FA] 5 Int 1987;18:287-92.
St AL ] $- o]y 9, #E = HEo] Y AL FI= A 11. Baba K, Tsukiyama Y, Clark GT. Reliability, validity, and util-
Zo0] Q1S W HT} 2R A0 IS n|A slsA o] Er] w& ity of various occlusal measurement methods and techniques. J
o]t} Prosthet Dent 200?1;83:83-9.b ©ocelusal
‘ N 12. Harvey WL, Hatch RA, Osborne JW. Computerized occlusa
o]7 o] AF-EolA stet SHF Al WA S Aol el analysi};: an evaluation of the sensors. J ProstheIt)Dent 1991;65:89-
A ZF el vigk Aol e] gl e S e B 92.
S 93] AT Z2HEo] thekstA YElkor, B Aol A 13. Olivieri F, Kang KH, Hirayama H, Maness WL. New method for
= 371%] obato) el ¥ ASw 138%LF BaEQTh analyzing complete denture occlusion using the center of force
T E B g W 1 /)28 Bl B E e concept: a clinical report. J Prosthet Dent 1998;80:519-23.
nE T e e = TR o 14. Pokorny PH, Wiens JP, Litvak H. Occlusion for fixed prostho-
8kaL, ol & Edl 2 =il il /b4 b 2ad A dontics: a historical perspective of the gnathological influence.
S AtmE: J Prosthet Dent 2008;99:299-313.
15. Mann AW, Pankey LD. Oral rehabilitation : Part I. Use of the P-
= M instrument in treatment planning and in restoring the lower
posterior teeth. J Prosthet Dent 1960;10:135-50.
) ~ ) ) o B 16. D Amico A. Functional occlusion of the natural teeth of man. J
Latet S0 A afdd S BRAS W, 225 1S Prosthet Dent 1961;11:899-915.
i o mel p e B Aol 7t HEE o, 17. Nagao M. Comparative studies on the curve of Spee in mammals,
7] BF RN 275557 7PE A8 Ve with a discussion of its relation to the form of the fossa mandibu-
o}, laris. J Il)lent Re;; 919;1:159-202. -
el = = w o1 - 18. Ingervall B, Hihner R, Kessi S. Pattern of tooth contacts in ec-
2.5t S T’?‘% A 2 Soll A= ARl A 7P B2 F = centric mandibular positions in young adults. J Prosthet Dent
NE7F #EE A, AR FARZ oA 5= J & 1991:66:169-76.
HEE 7FAEtE oS Hth 78 ZoA = A 2t 19. Takai A, Nakano M, Bando E, Hewlett ER. Evaluation of three
XA BASH = vl e 2 wakd Zo] By 9] occlusal examination methods used to record tooth contacts in
218 2 F38= 3l 20T 2 Ay Ere o lateral excursive movements. J Prosthet Dent 1993;70:500-5.
3 _Wo_; ° Lj;j;oo—. ﬂ; : ;'] iJ_ " :LJ% g: —:' uﬂ ’::LO i 20. Scaife RR Jr. Holt JE. Natural occurrence of cuspid guidance. J
L e e e AR Prosthet Dent 1969;22:225-9.
A .2 Frol g o] 3 THe=05) 21. Ingervall B. Tooth contacts on the functional and nonfunction-
al side in children and young adults. Arch Oral Biol 1972;17:191-
References 200. o .
22. Ogawa T, Koyano K, Suetsugu T. The relationship between in-
1. Thornton LJ. Anterior guidance: group function/canine guidance. dlination of the occlusal plane and jaw closing path. J Prosthet Dent
A literature review. J Prosthet Dent 1990:64:479-82. 1996;76:576-80. . o
2 Oeawa T. Ogimoto T. Kovano K. Pattern of occlusal contacts in 23. Anderson GC, Schulte JK, Aeppli DM. Reliability of the eval-
3 , gimoto 1, Koy . . . "
lateral positions: canine protection and group function validity uation of occlusal contacts in the intercuspal position. J Prosthet
in classifying guidance patterns. J Prosthet Dent 1998;80:67-74. Dent 1993;70:320-3.
; 24. Rinchuse DJ, Sassouni V. An evaluation of functional occlusal

3. The glossary of prosthodontic terms. J Prosthet Dent 2005;94:10-
92.

Cehx| st Aets(x] 63H 2%, 2016 48

interferences in orthodontically treated and untreated subjects. Angle

136



oF>

e

=
T

FA 0|z - 2E - Of2H

T-Scan systeme 0|85t 5l ZULE A| WHHE 24

Bt
AT

26.

27.

28.

20.

30.

31.

136

Orthod 1983;53:122-30.

. Yaffe A, Ehrlich J. The functional range of tooth contact in lat-

eral gliding movements. J Prosthet Dent 1987;57:730-3.
Sadowsky C, BeGole EA. Long-term status of temporo-
mandibular joint function and functional occlusion after or-
thodontic treatment. Am J Orthod 1980;78:201-12.

de Laat A, van Steenberghe D. Occlusal relationships and tem-
poromandibular joint dysfunction. Part I: Epidemiologic findings.
J Prosthet Dent 1985;54:835-42.

Ingervall B, Meyer D, Stettler B. Tooth contacts in eccentric
mandibular positions and facial morphology. J Prosthet Dent
1992:67:317-22.

Ogawa T, Koyano K, Suetsugu T. The influence of anterior guid-
ance and condylar guidance on mandibular protrusive movement.
J Oral Rehabil 1997;24:303-9.

Koyano K, Ogawa T, Suetsugu T. The influence of canine
guidance and condylar guidance on mandibular lateral movement.
J Oral Rehabil 1997;24:802-7.

Mohlin B, Kopp S. A clinical study on the relationship be-

32.

33.

34.

3s.

tween malocclusions, occlusal interferences and mandibular
pain and dysfunction. Swed Dent J 1978;2:105-12.

Troeltzsch M, Troeltzsch M, Cronin RJ, Brodine AH, Frankenberger
R, Messlinger K. Prevalence and association of headaches,
temporomandibular joint disorders, and occlusal interferences.
J Prosthet Dent 2011;105:410-7.

Brandini DA, Trevisan CL, Panzarini SR, Pedrini D. Clinical eval-
uation of the association between noncarious cervical lesions and
occlusal forces. J Prosthet Dent 2012;108:298-303.

Droukas B, Lindee C, Carlsson GE. Occlusion and mandibular
dysfunction: a clinical study of patients referred for functional dis-
turbances of the masticatory system. J Prosthet Dent 1985;53:402-
6.

Kahn J, Tallents RH, Katzberg RW, Ross ME, Murphy WC.
Prevalence of dental occlusal variables and intraarticular tem-
poromandibular disorders: molar relationship, lateral guidance,
and nonworking side contacts. J Prosthet Dent 1999;82:410-5.

Cetx| st Aets|x] 63H 2%, 2016 48



ORIGINAL ARTICLE

X a A B dg AT =S o2 o] Roj A gt o]l Ao A= T-Scans o] §-ato] shot SHEEA B F B4E B3l
ghQlo] w3t -2 ghotsl Bz} gt

THE U e 8742 ] 0. 2 T-Scand: o] 831 aFof S-S54 wFH FHS Bt Al T390l S oz 3mm 9 7h4] w3 &
= S on, A nTAE, +5EE, A5 S 44 334 SA kit A £ thin metal foil-2 o] &-ato] A Elstth A=
TEE AP F vefat] ¢ 4ok nel e A %2 el Helskal

Ao} stot SUEA TF S AF el 7ol wheh Ao A B Aol B oH, T EF BTN 5=t 7P A b
ERgtth 2 Soll A & ARl A 71 B A EN s #AEon, AR A FARZ HolAF5 HEN & fhdte S Btk 73S
M Al 20 A A A o2 e NEE AT A W2 FYSHFNEE AN O 2 7F 5 ngH Sl HEHen
ol BAIA 0% ol o] YA THe=05)

B AR H T 27 REIH P A UEbs T 2] Sl E A A A 7P w2 A SN e SR o, 73 Sl A = Al 2
7R oA 7H 2o W EN e} HRE Q). () §F%) 2L FH 8F3] %] 2015;53:128-37)

FRE0]: T-Scan Al 28] AX 5 7] 5/ 95 2T & 8 SudH =

* WA 2] o] A © 2015 ) @] 2} 5.2 53]

501-825 35 S P2 2 303, 28w A7) 8} x| 5 H g @ o] Z& Aeoflo]e|x An= 3o} ARATA-HGe] 30 hAN T 2o H o] upe}

062-220-3827: e-mail, lkj1998@chosun.ac.kr
HuHed: 20159 28 39/ uH 53 Y 201549 48 6 / H u A& Y 20154
4989

ol g3Hd % gk

0] i 2014 & AT Sk 2| AP 9 St e o) A= ol AT E 915

Cehx| st Aets(x] 63H 2%, 2016 48 137



