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Table 1. Guideline of tooth reduction for Home position (Max. left 2nd premolar)

A2l A7k A g AA G g WEe T4 glo] 24 & B
o2 HaA ool & 3l 714 ol&at A& A4S Random
positiono] 2} 7 o] 5}31, o] & & M 2 At 3| @A Aol &
Y Z7o 2 33t

(z)@z;a
223} U8 A3} A Fe o w HE A4
w 4 Rlofol ek @2 £38] 914, 3152 A7 Ak,
Bl A7, &4 971, 2730] 912, £l 1ot 4,

A=d s e

position**] 2} % o] 5} 1
Ao 72 it

< A3t I 23t= AAE Home
o|g gt AN 2 A =] FAJH A o=

3) 3oke] AbA b 9 42

Phantom skull simulation system (CAB-S IIL, J. Morita, Kyoto, Japan)
FolA S g 1 jlo] 8% A tidAEA HIE R
o} 8] 2 A & Q1A & At =5 atod o] & 2w 0= &}
Atk 28t ol Al Home positionol] T 3 w5 2 244 7]
3E (Table 1,2)0]) & Ao AA| <52 63] Al skSiTh AHA
Agol g5 | A7 |E=HE O]ﬁ }04 Home position 2 3
3] A Al g ete] Ao = 51tk

Reduction Operator s Head position ~ Head position ~ Degree of . Rest Finger surface
TR surface position L3 (R-L) (A-P) mouth open TP surface for rest 1w
Occlusal Guide groove 11:00 462 R20° -20° 2 1 #23 cusp T-C D.V.
reduction Buccal occlusal 11:00 102R R20° -20° 1-2 1 #23 cusp T-C 1
surface
Lingual occlusal 12:00 102R L20° -20° 2 1 #23 cingulum C 4
surface
Axial Buccal surface 11:00 102R R20° -10° 2 1 #23 cusp M-C D.V.
reduction Lingualsurface 11:30 102R L20° -10° 3 1 rugae C 3-4
(occlusal 1/2)
Lingualsurface 11:30 102R L20° -10° 3 1 rugae C 3-4
(gingival 1/2)
Proximal Distal surface 11:00 102R R20° -10° 3 1 #13 cusp M 2
reduction  Proximal reduction 12:00 204 R20° -10° 2 1 #13 cusp, C 1
#12 Incisal edge
Mesial surface 11:30 102R R20° -10° 3 1 #2425 lingual cusp ~ T-M 1
Subgingival DB lineangle- 11:00 SF102R R20° -10° 2 1 #23 cusp M-C D.V.
margin MB lineangle
MB lineangle- 11:30 SF102R R20° -10° 3 1 #2425 lingual cusp ~ T-M 1
ML lineangle
DB lineangle- 11:00 SF102R R20° -10° 3 1 #13 cusp M 2
DL lineangle
DL lineangle- 11:30 SE102R L20° -10° 3 1 rugae C 3-4
ML lineangle
Finishing & Same as the above
Polishing
D.V.: Direct view.
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Table 2. Guideline of tooth reduction for Home position (Max. left 2nd molar)

Reduction Operator s Head position Head position ~ Degree of . Rest Finger surface
ezt surface position el (R-L) (A-P) mouth open Tip surface for rest VS
Occlusal Guide groove 11:00 462 R20° -20° 2 1 #24 buccal cusp T-C D.V.
reduction  Buccal occlusal 11:00 102R R20° 20° 1-2 1 #24 buccal cusp T-C 1
surface
Lingual occlusal 12:00 102R L20° -20° 2 1 #2425 lingual surface C 4
surface
Axial Buccal surface 11:00 102R R20° -10° 3 1 #425lingual surface ~ M-C 1-2
reduction Lingualsurface 11:30 102R L20° -10° 3 1 #25,26 palatal area M-C 3-4
(occlusal 1/2)
Lingualsurface 11:30 102R L20° -10° 3 1 #25,26 palatal area C 3-4
(gingival 1/2)
Proximal Distal surface 11:00 102R R20° -10° 3 1 #2425 lingual cusp M 2
reduction Mesial surface 11:30 102R R20° -10° 3 1 #24,25 lingual cusp T-M D.V.
Subgingival DB lineangle- 11:00 SF102R R20° -10° 3 1 #24,25 lingual cusp M-C 1-2
margin MB lineangle
MB lineangle- 11:30 SF102R R20° -10° 3 1 #2425 lingual cusp T-M D.V.
ML lineangle
DB lineangle- 11:00 SF102R R20° -10° 3 1 #24.25 lingual cusp T-M 2
DL lineangle
DL lineangle- 11:30 SE102R L20° -10° 3 1 #25,26 palatal area M-C 3-4
ML lineangle
Finishing &
Polishing Same as the above

D.V.: Direct view.

3. AE717|

Q9 2}ekA| = 50 pmo| ™, 10 ume] A Z0] 7}5-3F Digital vernier
caliper (Mitutoyo Co., Tokyo, Japan)7} X, Y, Z Z:of] 72t o] )01 A]
A Al So] 7hgstE S 31QHE KHDP AHAke] Al 571 o

&3kl 24 ASH S ASsAth SH A IMAGE )
(version 1.32j, National Institutes of Health, USA)Z- o] -8-3}o] =74 5}
o
AA

D) A AA =

Bt #H5 A2eTA] W A G SH 2 FE 2T, T
& w4, 2A e} Aol Al S8kl a get 25 A2
TA WA AT SHE T WS nFd, AU 5 uF
A, NS T, A A5 w2k T ok Al ol
A AlS3tsiT

] AA 3t 9 f‘a—”% WFE 747 AA g A
TAARE wFge] AR e gl on, AA e ¢4
= WS G AelA “XH Ak 39 el 412 WA
Bojl AA -39 FAARE ehe] AAFOR Sl
8 B ghe] AAA A 2 1.7 mmE Ski e (Fig 1).

N
o

Degree of Taper =

Fig. 1. Measuring method for occlusal reduction, width & depth of margine,
convergence angle. A: Measuring point of margin width, B: Artificial gingiva
position, C: Margin position, a: Thickness of occlusal surface reduction (Cusp tip),
b: Thickness of Occlusal surface reduction (Fossa), c: Measuring point of convergence
angle (Upper part of margin: 1.5 - 3 mm), d: Upper part of measuring point of
margin width (0.5 mm), e: Upper part of artificial gingiva position (0.5 mm), £ Lower
part of artificial gingiva position (0.5 mm).
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AAE Hoke] 2ANA L ARG 1 OAD Aoz
£ ol &sto] PARER H#YF F, 7|4 Dojil ARl S
IMAGE J (version 1.32j, National Institutes of Health, USA)E- ©]-§-3]
of A AT ALE 2% 242 5l a, FAE A A 2-3
mm 335 - 6mm FHE Ako] ] oF 3mmA 2] o] & 2] 7 Bt
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i e,

5) Ao} AAAI 31
I =a A E AT A1F Aok AAlel 2eE AREE
Home position®} Random position®i| A 2+7}+ =7 3131t}

6. A=A

SPSS 18 for Windows (Chicago, Illinois, USA)Z- o] -&-3}Fo] w gt
AA| B, M 0] Zlo], o] &, HH AANE | st Ht B

g g
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Table 3. Average thickness of occlusal surface reduction on maxillary left 2nd

premolar (Unit: mm)
. . Operator s Average thickness of o
IR yonl position occlusal reduction (SD) Siniizaiss
1. Buccal cusp tip Random P. 2.27(0.38) 045
Home P. 2.18(0.49)

2. Palatal cusp tip Random P. 1.97 (0.42) 0.20
Home P. 1.82 (0.35)

3. Mesial fossa Random P. 1.17 (0.26) 0.99
Home P. 1.17 (0.30)

4. Distal fossa Random P. 0.77 (0.36) 0.84
Home P. 0.76 (0.29)
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2} -3} 32 Random position¥} Home position7+2] -f-2] 2}
ko] 95% 412 =2 THestE A A8} 11 T oj = 2
FAet

tlo o &

Moo, R
1 ofN FN
ol
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21}

ol

1. I8 Atx|2k

— 1

I

1) 3 33 A2ATA

2ot 242 A|224:72] 9] 47)) A3 5ol 4] Random position
7} Home position7+2] -2 217} §191 2.1} Random positionz}
Home position =57 1177 o] A 2| A| 2HA] 7 1.7 mmel] H] 8} 214
o] Bokow ool A= AR o] F-E5}3i T} (Table 3).

2) /gt 25 A2 74

ot #5 A2 PR A M = DA S n T oA frof 2t
7HAFHA o, U A ASA M= Fol 27 il
Random position=} Home position =25 -7 2 0l 57 of| 4] 24| &
o AA1E A TF L7 mmE T Bgto vt yuf 2] g oA =
AN AA Frel] 25 g A IS A AT (Table 4).

2. HAo|

—_ -

e

) e} 4% A2

&t 2S5 AR2aT | |4 871 A5 B0 4 Random pon-
sition¥} Home position 7+2] -f-2] 217} $1 21t} Random position}
Home position TS| A A A]21A]| 2 0.6 mmel] B &l A1) Zo]
okt} (Table 5).

Table 4. Average thickness of occlusal surface reduction on maxillary left 2nd molar

(Unit: mm)
) ) Operator s Average thickness of o
WAl position occlusal reduction (SD) St
1. Mesiobuccal Random P. 1.69 (0.50) 0.95
cusp tip Home P. 1.68 (0.43)
2. Distobuccal Random P. 1.61 (0.43) 0.01*
cusp tip Home P. 1.93 (0.43)
3. Palatal cusp tip Random P. 2.05(0.53) 0.24
Home P. 2.00(0.44)
4. Distolingual Random P. 1.74 (1.02) 0.63
cusp tip Home P. 1.63 (0.35)
5. Mesial fossa Random P. 1.02 (0.34) 0.09
Home P. 0.85(0.30)
6. Central fossa Random P. 0.92 (0.39) 0.39
Home P. 0.84(0.33)
7. Distal fossa Random P. 0.85 (0.38) 0.27
Home P. 0.94(0.27)
* A P value < .05 level was considered significant.
41
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2) Aok A2 A20) 74
Aot A2 A2 TA AN AW FLE RN F1 77}

AR (P<.05) Y A] 7] AlSH M= 5227} §liTh
Random position®} Home position 5.5~ A & A] 2F4] &F 0.6 mmel]

u)a) A 2Fo] BT} (Table 6),

1
$7S) A2 ol AIH 29U, 94 A3 S, 4
W FYR, 24 2§21 432004 AAAA 2 05 mm

|\

Table 5. Average width of prepared margin on maxillary left 2nd premolar

1.t} Random positionol] 4] Home position 2.C} FH &1 o] Z] o] 7} 21 )
© 1, Random position®} Home position 7tel] 2] 217} A1t}
(P<.05) (Table 7).

2yt 2= A 2t 73]

Aot z= A2 2] ol A ¥l 9] Zo]+= Random position©]
Home position H.C} A A2 o 2 "LZﬂ A A 0.5 mmHE. T} 2L A
AHA) =] 21tk Home position®] FLE Al 27 o] A | A|AkA]| ko]
7VAA AHA =] 9 2.1, BE A =7 ol ] Random position®} Home
position 7ol B-A| 2 0 = §-2] 217} 1A TH (P < .05) (Table 8).

Table 7. Average depth of prepared margin on maxillary left 2nd premolar

(Unit: mm) (Unit: mm)
. . Operator s Average width of L . . Operator s Average depth of L

WS ol position prepared margin (SD) Hleiene b o position prepared margin (SD) RGeS

1. MB Lineangle Random P. 1.53 (0.33) 0.55 1. MB Lineangle Random P. 0.74 (0.76) 0.26
Home P. 1.48 (0.26) Home P. 0.59 (0.39)

2. Buccal midline Random P. 1.12 (0.11) 0.32 2. Buccal midline Random P. 0.18 (0.64) 0.90
Home P. 1.44 (1.51) Home P. 0.20 (0.43)

3. DB lineangle Random P. 1.77 (0.89) 0.13 3. DB lineangle Random P. 0.80 (0.88) 0.77
Home P. 1.45(0.41) Home P. 0.74 (0.58)

4. Distal midline Random P. 1.53(0.26) 0.85 4. Distal midline Random P. 1.00 (0.81) 0.04*
Home P. 1.52(0.41) Home P. 0.65(0.42)

5. DL lineangle Random P. 1.20 (0.16) 0.83 5. DL lineangle Random P. 0.88 (0.79) 0.05%*
Home P. 1.20 (0.11) Home P. 0.54(0.31)

6. Lingual midline =~ Random P. 1.24 (0.22) 0.28 6. Lingual midline =~ Random P. 1.86 (0.79) 0.03*
Home P. 1.39(0.62) Home P. 1.43 (0.33)

7. ML lineangle Random P. 1.24 (0.18) 0.10 7. ML lineangle Random P. 0.99 (0.59) 0.02*
Home P. 1.60 (1.11) Home P. 0.57 (0.58)

8. Mesial midline Random P. 1.65 (0.48) 0.84 8. Mesial midline Random P. 0.09 (0.75) 0.08
Home P. 1.63 (0.28) Home P. -0.15(0.39)

Table 6. Average width of prepared margin on maxillary left 2nd molar (Unit: mm)

* A Pvalue < .05 level was considered significant.

Table 8. Average depth of prepared margin on maxillary left 2nd molar (Unit: mm)

) ) Operator s Average width of o ) ) Operator s Average depth of o
Measuring point position prepared margin (SD) Significance Measuring point position prepared margin (SD) Significance
1. MB Lineangle Random P. 1.55(0.54) 0.44 1. MB Lineangle Random P. 0.55 (0.82) 0.03*
Home P. 1.84 (1.65) Home P. 0.17 (0.43)

2. Buccal midline Random P. 1.74 (0.39) 0.62 2. Buccal midline Random P. 1.03 (0.77) 0.01*
Home P. 1.86 (1.02) Home P. 0.54 (0.41)

3. DB lineangle Random P. 1.54 (0.35) 0.08 3. DB lineangle Random P. 1.78 (0.63) 0.01*
Home P. 1.33(0.39) Home P. 1.34(0.53)

4. Distal midline Random P. 2.51 (0.80) 0.25 4. Distal midline Random P. 1.44 (0.68) 0.01*
Home P. 229 (0.40) Home P. 1.02 (0.40)

5. DL lineangle Random P. 1.91(0.45) 0.67 5. DL lineangle Random P. 1.38 (0.75) 0.01*
Home P. 1.98 (0.50) Home P. 0.90 (0.42)

6 .Lingual midline =~ Random P. 1.44 (0.39) 0.07 6. Lingual midline =~ Random P. 0.99 (0.66) 0.02*
Home P. 1.25(0.26) Home P. 0.58 (0.39)

7. ML lineangle Random P. 1.44 (0.29) 0.82 7. ML lineangle Random P. 0.81 (0.63) 0.04*
Home P. 146 (0.33) Home P. 0.46 (0.33)

8. Mesial midline Random P. 1.66 (0.46) 0.01* 8. Mesial midline Random P. 1.39 (0.83) 0.03*
Home P. 2.00(0.34) Home P. 0.97 (0.46)

* A P value < .05 level was considered significant.

42

* A P value < .05 level was considered significant.
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1) et 25 A 2474

¥t 242 #227%) of| 4] Random positionol] 4] &) -4 &
2 2 g 7 AFZHS Home position?] 3 7 73 AZEE.TH
A Fel 2k AT (P> .05) (Table 9).

2) 73t 2= A2th 4]

et &5 Ad Aol A o] -4 B AW 1
A}FZ}-2- Random position©| Home position2] 3 73 A2} 2.t}
L, BAIA Q] e Ab= §lATH (P> .05) (Table 10).

o

ATl
[0 o

5. Al

1) Random position

(1) /\}ol }Jrz xﬂz/\rrL;‘q
Random position ©. 2 A+7]| A| 8 3} AFe} 22 Al 24 71%] 9] w gt
™ Ak Ek HAH Zlo], HAZE &Y ™

fS IR HAk v

FAAALL 0] JAHEA S 8

Aol ALFE WY Eo] A3, WAZ o7} Aol A5
= 29 A ARk B3 294 R3] ADS
= S|

.

HA0T 277 A} 7o) 714} (Table 11),

Table 9. Average convergence angle on maxillary left 2nd premolar (Unit: *)

()&t 2= A2v) 74
Random position ©. 2 AFAl| A] 8] 8t /<t 242 A 20 41%] ©
A A, A Zio], HAZ, 2A4 S SHAAML, 4
S 9o & AR S otk B2 3
Aol A5 HAZl o] of W Fo] Frolxl o
7h 2o A S i Fo] A 1 AW
|

re E?—‘{‘ [{1id
N Rk

9

J

Aok g FLAHS SHA A o] A
7 A}zko] AA T} (Table 12).

PR N, O 1y oo

e AR o
N
N
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Sy

%9
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=
=

12~
g

2) Home position

(1) )\1—01- _7,5}3 Xﬂ2/\?5<]

Home position © 2 214 A| &) & 2o} 22 #2472 ) wg
A, Wgizlo], WA E, 2945 Su Az B
1
H

(o

o

BN B A %
RS dole FREAL S, AL
Aol AQ5E Weel 2
= A o] 1A Th (Table 13

() 7%t 23 Ao 74

Home position © = AFA| A] 8 gk AFe} 245 A 20 %] ] m§HA
AA| W AZlo], A E, ZUAN S S, AU S &
AAA S Flol & Ao S atoith A2, Wik A
Aol ALFE HAL Zlol& AR ZIHHS 517
AHzrol ARG E P S S A o] ATk (Table 14)

Table 10. Average convergence angle on maxillary left 2nd molar (Unit: °)

. . Operator s Average convergence . . ) Operator s Average convergence .
Measuring point position angle (SD) Significance Measuring point position angle (SD) Significance
1. Mesiodistal Random P. 14.11 (7.94) 1. Mesiodistal Random P. 19.08 (13.53)

axial wall Home P. 12.21(6.17) 031 axial wall Home P. 14.98 (6.92) 023
2. Buccolingual Random P. 11.95(7.41) 2. Buccolingual Random P. 13.66 (9.84)
axial wall Home P. 11.55(4.39) 083 axial wall Home P. 10.39 (5.73) 0.17
Table 11. Pearson correlation of random position on maxillary left 2nd premolar
) ) o Mesiodistal Buccolingual
Occlusal reduction Margin depth Margin width
convergence angle convergence angle
Occlusal reduction P.CC. 1
Significance
Margin depth P.CC. -0.080
Significance 0.436
Margin width P.CC. 0.518** -0.084 1
Significance 0.000 0.247
Mesiodistal P.CC. -0.090 0.557** 0.160 1
convergence angle Significance 0.674 0.005 0.457
Buccolingual P.CC. -0.154 0.510%* 0.206 0.570%* 1
convergence angle Significance 0472 0.11 0.333 0.004

** A Pvalue <.01 level was considered significant, * A P value <.05 level was considered significant, P.C.C.: Pearson correlation coefficient.
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Table 12. Pearson correlation of random position on maxillary left 2nd molar

. ) . Mesiodistal Buccolingual
Occlusal reduction Margin depth Margin width
convergence angle convergence angle
Occlusal reduction P.C.C. 1
Significance
Margin depth P.CC. -0.326** 1
Significance 0.000
Margin width P.CC. -0.154* 0.169* |
Significance 0.046 0.019
Mesiodistal P.CC. -0.330 0.694** -0.080 1
convergence angle Significance 0.877 0.000 0.711
Buccolingual P.CC. 0235 0.382 -0.363 0.444* 1
convergence angle Significance 0.269 0.065 0.081 0.030

** A Pvalue <.01 level was considered significant, * A P value <.05 level was considered significant, P.C.C.: Pearson correlation coefficient.

Table 13. Pearson correlation of home position on maxillary left 2nd premolar

. . L Mesiodistal Buccolingual
Occlusal reduction Margin depth Margin width
convergence angle convergence angle
Occlusal reduction P.CC. 1
Significance
Margin depth PCC. -0.209* 1
Significance 0.041
Margin width P.CC. 0.043 -0.092 1
Significance 0.675 0.204
Mesiodistal P.CC. 0.010 0.260 0.192 1
convergence angle Significance 0.962 0.220 0.368
Buccolingual P.CC. 0.217 0.126 0.115 0.214 1
convergence angle Significance 0.309 0.556 0.594 0.314

** A Pvalue <.01 level was considered significant, * A P value <.05 level was considered significant, P.C.C.:Pearson correlation coefficient.

Table 14. Pearson correlation of home position on maxillary left 2nd molar

. ) o Mesiodistal Buccolingual
Occlusal reduction Margin depth Margin width
convergence angle convergence angle
Occlusal reduction P.CC. 1
Significance
Margin depth P.C.C. -0.423** 1
Significance 0.000
Margin width P.CC. 0.059 0.014 1
Significance 0.450 0.848
Mesiodistal P.CC. 0.224 0.172 -0.059 1
convergence angle Significance 0.293 0.421 0.784
Buccolingual P.CC. 0.126 0217 -0.130 0.800%* 1
convergence angle Significance 0.558 0310 0.545 0.000
** A Pvalue <.01 level was considered significant, * A P value <.05 level was considered significant, P.C.C.: Pearson correlation coefficient.
6. AKX AlZH Table 15. Average time of crown-prepared (Unit: sec)
Measuring tooth Operator s position  Average time (SD)
Z} 7] Q18 Random position A1A] A] 7HZ 7152 2 Home position I Maxillary left 2nd premolar Rii??:' ;‘ggg ngg
A AZEE Bl Bots o, et 25 AL TAFEH ) \paillary left 2nd molar Random P. 509.6(192.8)
Z A 2e) -] 25Fofl 4 Random positione]] H| 5} &7 %l Home Home P. 382.0 (64.9)

position®] AHA] A| 7Fo] Thax 71+4¥] 1 T} Home position®] <5 1
F7t S71g 55 A A7k EolEdeH, EdE A&
Random position®] AFA| A 7F} H] 528l 2] A L} 7+42 813 T (Table
15) (Fig, 2).
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Fig. 2. Preparation time of 8 operators in Home position/Random position.
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7}, Random position¥} Home position & A &= w573, 770
2 AN A4 A iy A7} Bgkeny, 24 otek ¢l
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ORIGINAL ARTICLE

An influence of operator s posture on the shape of prepared

tooth surfaces for fixed partial denture

In-Jae Won, DMD, MSD, Kung-Rock Kwon, DMD, PhD, Ahran Pae, DMD, PhD, Dae-Gyun Choi*, DMD, DDSc
Department of Prosthodontics, Division of Dentistry, Graduate School, Kyung-Hee University, Seoul, Korea

Purpose: Dentists suffer back, neck and shoulder pain during their careers due to bad operating posture. If dentists have a good operating posture ergonomically, there would
be less pain and discomfort in the shoulder and back. Therefore, dentists should learn the Home position which enables dentists to approach a stable posture ergonomically. This
study was to compare tooth preparation in the Home position and the Random position, and evaluate the clinical efficacy of the Home position. Materials and methods: Tooth

preparation for fixed partial denture was performed on the maxillary left 2nd premolar and maxillary left 2nd molar at the two different operating positions were compared. The

amount of occlusal reduction, marginal width, subgingival margin depth, and convergence angle were measured. A T-test was performed separately to compare the results of
the Random position and the Home position. Results: 1. The amounts of average thickness of occlusal reduction on fossa were deficient to the ordered ones in the Random posi-

tion and the Home position (P > .05). 2. The average subgingival margin depth of prepared margin on maxillary left 2nd premolar, maxillary left 2nd molar were excessive in
the Random position than in the Home position. On the maxillary left 2nd premolar, there was no statistical difference in the Random position and the Home position except

Distal midline, DL line angle, Lingual midline, ML line angle (P < .05). On the maxillary left 2nd molar, there was no statistical difference in the Random position and the Home

position (P <.05). 3. Average convergence angle in the Random position and the Home position were excessive compared to the ordered angle. There was no statistical
difference in the Random position and the Home position (P > .05). 4. Analysis of pearson correlation : In the Random position, the amounts of average thickness of occlusal

reduction, the average subgingival margin depth of prepared margin, convergence angle were significantly associated with each other (P <.05). But in the Home position, they
were not significantly associated with each other (P <.05). 5. The time needed for preparation in the Home position was faster or equal than that of the Random position as time
went on. Conclusion: In conclusion, there were no significant differences between Home postion and Random position in measures of occlusal reduction, marginal width,
marginal depth, convergence angle. However, preparation time and incidence of damaging adjacent teeth were less in Home position than in Random position. Therefore, if
trained properly, Home position which is more ergonomically stable can be adopted for clinical use. (/ Korean Acad Prosthodont 2011;49:38-48)

Keywords: Home position, Random position, Tooth Preparation, Operator s Posture
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