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Analysis of occlusal contact and guidance pattern during

maximal intercuspal position and protrusive movement

Jiyeon Kim, DMD, MSD, Kang-Hyun Kim, DMD, Kwantae Noh, DMD, MSD, PhD
Hyeong-Seob Kim, DMD, MSD, PhD, Yi-Hyung Woo, DMD, MSD, PhD, Ahran Pae*, DMD, MSD, PhD
Department of Prosthodontics, School of Dentistry, Kyung Hee University, Seoul, Korea

Purpose: The importance of occlusal contacts of the natural dentition for durability of teeth, mandibular stabilization, and restorative dentistry is well known. The purpose of

this study is to analyze the occlusal contact and guidance pattern of Koreans by evaluating the static occlusion on maximal intercuspal position and measuring dynamic

occlusion during straight protrusion. Materials and methods: The occlusal contacts at maximal interincisal position and the occlusal guidance pattern during straight protrusion

of 29 subjects were recorded with shimstock foil (Whaledent, Langenau, Germany), T-Scan III (Tekscan Inc., Boston, MA, USA), polyvinylsiloxane registration material (Genie

Bite, Sultan Healthcare, Hackensack, NJ, USA) and compared. Occlusal registration procedures were repeated 3 times. The position was fixed to an upright position and the

head position was fixed with the Frankfurt horizontal plane paralleling the horizontal plane. Fisher's Exact Test (R-General Public License, ver. 2.14.1) and Pearson's Test were

used to assess the significance level of the differences between the experimental groups (2=.05). Results: When using shimstock foil, T-Scan I1I system, and polyvinylsiloxane

registration material, most of the patients showed contact on anterior, premolar, and molar teeth during maximal intercuspal position. Approximately 51% of maximal

intercuspal position showed anterior contact using shimstock foil. When examining the protrusive movement using shimstock foil and T-Scan III system, guidance pattern with

the central incisor was the most common. Conclusion: During maximal intercuspal position, there were cases in which not all of the teeth showed occlusal contact. During

mandibular protrusive movements, one or more maxillary central incisors frequently joined in straight protrusion and the posterior teeth were disoccluded. Therefore, the
anterior teeth protect the posterior teeth, and vice versa. Thus, mutually protected occlusion should be applied when reconstructing occlusion. (J Korean Acad Prosthodont 2013,51:199-

207)
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2 o) w1 5F738+9] = shimstock foil (8 um thick, Colténe / Whaledent,
Langenau, Germany), T-Scan III system(Tekscan Inc., Boston, MA,
USA)#} polyvinylsiloxane registration material (Genie Bite, Sultan
Healthcare, Hackensack, NJ, USA)S- o] &3] =% 3191 11, 8}2t9]
A% A A &8} x| o}= shimstock foil 2} T-Scan 111 system-2-
o] &3t S 513

1) Shimstock foil-g- o] &3+ W3 = =4

I 2b= 2] 3-8 2 5.2 2 of] 2] 3 9] (upright position) = Frankfint
horizontal plane ¥} 2] ¥ o] 423 o] | =5 k7 S} aL, 9] A A< W
2= A7) 4] e Skt Shimstock foil-g- 4o} %] o} 1w g of] 9]

A A7) 3L @A Al H ol T4 %‘ﬁi #H 8 e= A] A 8}
AL, LGB A A A D o] A = -5 &<l $-, shimstock
foilo] WA 2] @& A|ot& %ﬁié % ] }i 7rErTh A
3% A of| = shimstock foil & ] <2} © 2 F7|w 1] & 2} A] 2]
o &2 Ui A5t o}‘:’* *1 ALEE= =S A4
SRt A «’WZH o}"‘O] AR o] Mk of At 9]
=5 AJAJSRAL 2 Aol A A
= 31015} ©. 1, shimstock foilo] #}2] 2]

A

A e Mx} A1 }o% #50] AAH

A4 34l %, 3514 24 ek

APEE AY £A$L B A aFuEe)
o A9 o) AT A et APLES A%
Assich B A} ekl A e
Frankfut horizontal plane?h 2] ] 529 o] ] &5 X3}
Aol g @, 4G 2719) A2 Aok LW Abo]ol 9

A7) APAe] =g glol 3814 2
o7 thl 7] S 8k3 A S ek

2

do] gl 7150]
3) Polyvinylsiloxane registration material-=- ©]-8-3} 3/ =
Polyvinylsiloxane registration material & o] -8-5}o] & o w 77+

A5 S4 A Shlmstock foil-&- o]-8-ate] WA &S S v}

2L A& A 3133 2.1, polyvinylsiloxane registration material2-

aef ] o}e] E’Fm%ﬂ AAAZ F AN w T = H -5t

EE AABIA ASE mIRVIAE et s Vel

2 AFE FYE AFH O ASl YA E Fetsidlon,

2] iﬂﬂ 715 138k 05 mm 7|9, 1.0mm 2] 5k 20 mm 7| v

T3] Al=5}+9] 11, shimstock foil 2} Paired t-test (R-General

Pubhc Llcense, ver. 2.14.1& 0] 83 BEA v BA & FojAlo] ¢l

+20mm R REe] Ho] B & X FA| 2 & 0] &5 THP=05).
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Table 1. Classification of occlusal contact pattern (maximal intercuspal position)

Contact pattern Definition
Type A Non contact on anterior teeth
Type B Contact on anterior teeth Contact on premolar & molar teeth
Type C Non contact on premolar teeth Contact on molar teeth

Fig. 1. Classification of occlusal contact pattern.

ARFYYAA) DA P 35
2] 2653 o 4] B :
uHEbA o] 2658 & 2 AR el A A ]—r°1 A7) = Type
A9 40 A30] oA Ty B0 2 Hol
L TR A HFo] o] FoIAA| b= 35 E Type CE &/
39 tH(Table 1, Fig. 1).

X* launcy /‘] W P AR =T (Type D2t 4]

o) O
A2, Type -5 4 %) ¢} 24 ’Lﬁﬂ"ﬂ/ﬂ

B 02 Wi Fo] o] FolA o theiA] Ao
28 VYERf = 7o) th(Table 2).
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Table 2. Classification of occlusal guidance pattern (protrusive movement)

Guidance pattern Definition

Typel Group with incisal guidance only

Type I-1 Central incisor partial contact and
lateral incisor, canine, posterior teeth disocclusion

Type I-2 Central incisor, lateral incisor partial contact and
canine, posterior teeth disocclusion

Type I-3 Central incisor, canine partial contact and
lateral incisor, posterior teeth disocclusion

Type I-4 Lateral incisor, canine partial contact and
central incisor, posterior teeth disocclusion

Type I-5 Central incisor, lateral incisor, canine, partial contact
and posterior teeth disocclusion

Type I Group with incisal & molar guidance

H ) w5739 o] A T-Scan Il system®] w3dte] B8 =3l

d] ] ] 2} shimstock foil2] =7 3k, polyvinylsiloxane registration
material®] HZ £-9] o] w}2 ] o] ] &} shimstock foil©] 273 712
EAA fo)AdS vl wdtr] Yal Paired t-test (R-General Public
License, ver. 2.14.1)Z 0]-8-3}3] 31.(a=05), shimstock foil ] =7 gk}
HZA Q) WA 7S v wal7] 98l Fisher's Exact TestS ©] 8-3+5)
t} A" 2% Al shimstock foil2] 7% 343} T-Scan I system 2] &
ey 1 5}17] 913l Pearson's TestE 53l &7 753t ch

201



1) 77 Yol A shimstock foil & o] 88+ wHH & =%

A} 297 ] et H 2] F40671 S 309707} A = st
AR, 2ol HEH L BE 73] = 100%, A 1, A2 &
TA = 9%, A, Z4 272} 47%, 36%, 28%., 274
2ol A JFS o] FaL 2 757} B ATHFig. 2).

QA Bt 7ol o ok X5 A HA ZH Type A, Type B,
Type C= 72} 17%, 73%, 10%% THFig. 3).

o rr

2) T-Scan I1I systemS- 0] -2-3F W = =3
Shimstock foil-2- ©]-8-3F =% 2] (30971)2} vl wA] HE3ka Y+

oA Z77F 1870 2 thH-5-S 2}A] 3+ a1, T-Scan 1T sys-
tem/Fol] A %] ol A o] e o] A o2 e X E 7}
A Aoz FALn. 2 AL 0R B wHEE A
= A %] B0 73 -9- shimstock foil 2] F74](8 um)<} T-Scan III sensor<)]
FA67 umAto] &= Ql&l 7 el A S8 Al F Fo] o] Fo14]
A S A op7} sereen gol] 37d o2 UYEh= Ao Ady]
Atk Tl A A T FIAES 7R ARl R T
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W o] FTHEFE Aol EF4 e STt B gk vt
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Fig. 2. Number of contact tooth of Mx. in maximal intercuspal position evaluat-
ed with shimstock foil (n =406); CI: central incisor, LI: lateral incisor, C: canine,
P1: first premolar, P2: second premolar, M1: first molar, M2: second molar.
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Fig. 3. Distribution of contact pattern evaluated with shimstock foil (n = 29).
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uehA] o] & B 5] $18) T-Scan Mol A S A3 th 4]
W o] 5% 1|9k, 10% 1| RE, 15% 7] 9h 20% 1|7l X ol5<
TAA 0 2 A A S HEE o] Fa Ue Aotea T A
ato] 77 ol A shimstock foil 2 274 3 A zhe} 2kzke] Asts
H] 7 541319 tHTable 3).

A e o] 20%m] 7Ee] X ofE2 A A g 73 5ol A
shimstock foil 2 278 g+ 2 2}l 71 frAlgE a2 71 = A 2
Ueh o] SAHA|E o] &ot3 on 1wl HFX| o= F 35170
Atk 2| o} & 4w 55wl 22k A 20 5-2] 5871 (100%), Al 1T
T2 5870 (100%), A 247-%] 5771 (98%), A 1427-2] 5771 (98%), 74
| 4471(76%), 2 2] 4170(71%), 52 2] 367](62%)$3 THFig. 4).

o] = thA] 57314 Type A, Type B, Type C= 158 (3%), 275
#](94%), 15| (3%) A tH(Fig. 5).

Table 3. Comparison of P-value

P-value

Shimstock foil-No correction *xE
Shimstock foil-Remove below 5% *xE
Shimstock foil-Remove below 10% *xE
Shimstock foil-Remove below 15% wxE
Shimstock foil-Remove below 20% 06256

No significant difference: P>.05

P<05:*, P<01:**, P<,001: ***
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Fig. 4. Number of contact tooth of Mx. in maximal intercuspal position evaluat-
ed with T-Scan III system (n =406); C: central incisor, LI: lateral incisor, C: canine,
P1: first premolar, P2: second premolar, M1: first molar, M2: second molar.
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Fig. 5. Distribution of contact pattern evaluated with T-Scan III system (n = 29).
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3) Polyvinylsiloxane registration material&- ©]-8-3F 2 3H4 = =%
T2 ol A poly\nnylsﬂoxane registration material-S- ©]-8-5}<]
g Al ThFgE 2719 g F97F vgiem, o] £ 0.5 mm 7|
10 mm =] 2, 2.0 mm 7 ¥H0. 2 A F-245}e] Hlo] B2 7519
o] £ o] ] = shimstock ©. & T-7 ol A 24 & A 3}o} H)
A1 20 mm v] ko] wlo]E 7} EA A f-ol o] gle A o'
£ 2] 2 tHTable 4).

webd] 20 mm Hl o] 1 91 2 S vlo]E 2 0] §3)]
o o] E EY & B4 A] At X|ole] & HZx]9] /4E=336
AL W Aok HE W AL, A2 74 = 5870
(100%), #2471 = 577](98%), #| 1 227-X] = 5670(97%), A= &=
47K (71%), 52 2] 397(67%), 2] 2170 @T%)c A = HERET

RIS JIN‘

Tl o) g S 4w EH 2H2t Type A, Type B, Type C=
Y7} 358, 2558, 158 = 247} 10%, 87%, 3% thFig. 7).

Table 4. Comparison of P-value

P-value
Shimstock foil-Site of perforation less than 0.5 mm ok
Shimstock foil-Site of perforation less than 1.0 mm ok
Shimstock foil-Site of perforation less than 2.0 mm 0634
No significant difference: P>.05
. 100
é 56 57 58 58
Sewo 5 ¥4
tisininilininan
§° oL
2 Cl LI C P1 P2 M1 M2

Tooth

Fig. 6. Number of contact tooth of Mx. in maximal intercuspal position evaluat-
ed with polyvinylsiloxane registration material (n =406); CI: central incisor, LI:
lateral incisor, C: canine, P1: first premolar, P2: second premolar, M1: first
molar, M2: second molar.
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Fig. 7. Distribution of contact pattern evaluated with polyvinylsiloxane registra-
tion material (n = 29).
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1) 77 W o) A] shimstock foil & o] &8+ w34 =

7 ol| A shimstock foﬂ-— o] L3ho] =43 A7} shore] A
W A e} Hote] 2 A A 5 60 AL
TA7HIN%), A 7} 67H(10%), SR TH2NQ1%), TH A7}
4170(71%) 1 THFig. 8).

o] & HA| F-ol At ¥ = Type I3 73] -0l A TH4d o] &
A sHe Type 12 Uro] X5 A5 u] 2] Fol| A 714
o] ZA 5t Ful = 158 & Type [0] 97%33 THFig. 9).

o,

2) T-Scan Il system-g- ©]-&-8F W= 3 =

Z 7TT09] A o7t Az Fedsta Ilen, 1 F Al
1) 2] 71 270 (3%), A X 7} 1270 21%), 24 2] 7} 1771 29%), 572
=] 7} 4671 (79%) 3 tH(Fig. 10).

T-Scan Il system-2- ©]-8-8F W34 & S4 o] oA = 4] 7
O RIEF7t Eet o ERTORE Vo] Z4u B Type I
© & F# o] 3L, YA = 5 Type Io] A thFig. 11).
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Fig. 8. Number of contact tooth of Mx. in straight protrusion evaluated with shim-
stock foil (n=406); CI: central incisor, LI: lateral incisor, C: canine, P1: first pre-
molar, P2: second premolar, M1: first molar, M2: second molar.
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Fig. 9. Distribution of contact pattern evaluated with shimstock foil (n=29).
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Fig. 10. Number of contact tooth of Mx. in straight protrusion evaluated with T-
Scan III system (n =406); CI: central incisor, LI: lateral incisor, C: canine, P1: first
premolar, P2: second premolar, M1: first molar, M2: second molar.
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Fig. 11. Distribution of contact pattern evaluated with T-Scan III system (n = 29).
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224 0 2 shimstock foil 7} 20%9] w38 2% £ 8 T-Sean
Il system, 2.0 mm 7| 7] ¥ §-9] 5 3 3}51= polyvinylsiloxane
registration material®] W3} 917], o] 37}A] w3t =4 WH S
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(Pearson's Test, P=6785) Al 5] 72 Zol| A 54 <t &
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